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Preface 

Why We Wrote this Book 
Medical-Surgicdl Nursing: Critical Thinking in Patient Care is based 

onour philos@phy that nursing care is provided for the whole person, 

and not just for a malfunction of one or more body systems. 

Therefore, our text is structured by functional health patterns. 

Functional health patterns, as defined by Dr. Marjorie Gordon, 

include several important components: patterns of behavior, nursing 

assessment, and nursing diagnoses. Patterns indicate a sequence of 

recurring behavior and are interrelated, interactive, and interdepend- 

ent. Health behaviors may be functional or dysfunctional. 

Dysfunctional patterns of health are indicated by manifestations of an 

illness or trauma, or may be risk factors for illness or injury. Both 

functional and dysfunctional patterns of health are identified by 

assessment and are given labels (nursing diagnoses) to direct care 

within the nursing process. 

We revised and updated the fifth edition of Medical-Surgical 

Nursing: Critical Thinking in Patient Care to provide the knowl- 

edge and skills needed to care for adult patients to promote health, 

facilitate recovery from illness and injury, and provide support 

when coping with disability or loss. Throughout the text, we make 

every effort to communicate that both nurses and patients may be 

male or female; and that patients require holistic, individualized 

care regardless of their age, gender, or racial, cultural, or socioeco- 

nomic background. Our goal is to provide the knowledge and 

resources that ensure a solid base for critical thinking and clinical 

judgment and that can be applied to provide safe, individualized, 

and competent clinical nursing care. We use understandable lan- 

guage and a consistent format, and students overwhelmingly report 

that they actually like reading our text. We have developed multiple 

learning strategies to facilitate success—audio, illustrations, teach- 

ing tips, and video and animation media. 

Starting with the first edition, we have held fast to our vision that 

this textbook 

m maintains a strong focus on nursing care as the essential element 

in learning and doing nursing, regardless of the gender, age, race, 

culture, or socioeconomic background of the patient or the setting 
for care. 

m provides a balance of pathophysiology, pharmacology, and inter- 
disciplinary care to support dependent, interdependent, and inde- 
pendent nursing interventions. 

m emphasizes the nurse’s role as a caregiver, educator, advocate, 

leader and manager, and as an essential member of the interdisci- 
plinary healthcare team. 

= uses functional health patterns and the nursing process as the 
structure for providing nursing care in today’s world by priori- 
tizing nursing diagnoses and interventions specific to altered 
responses to illness. 

= fosters critical thinking and decision-making skills as the basis 
for safe, knowledgeable, individualized clinical practice. 

ORGANIZATION 
The book is organized into 50 chapters in six major parts, organized 
by functional health patterns. Each part opens with a concept map 
illustrating the relationship of a specific functional health pattern to 
possible nursing diagnoses. The parts are then divided into units 
based on alterations in human structure and function. Each unit with 

a focus on altered health states opens with an assessment chapter. 

This chapter draws upon the student’s prerequisite knowledge, and , 

serves to reinforce basic principles of anatomy and physiology as 

applied to assessment in both health and illness. To increase student 

learning, each chapter in the book includes key terms, learning out- 

comes and clinical competencies, chapter highlights (not included 

in the assessment chapters), test yourself NCLEX-type questions, 

and a bibliography that provides additional reading. 

Following the assessment chapter in each unit, the nursing care chap- 

ters provide information about major illnesses and traumatic injuries. 

Each of the nursing care chapters follows a consistent format, including 

three key components: 

PATHOPHYSIOLOGY The discussion of each major illness or 

injury begins with incidence and prevalence, risk factors, and an 

overview of pathophysiology, followed by manifestations (signs and 

symptoms) and complications. Selected Focus on Cultural Diversity 

boxes demonstrate how race, age, and gender affect differences in 

incidence, prevalence, and mortality. Pathophysiology Linkage tables 

provide the pathophysiologic basis for manifestations. Throughout, 

Pathophysiology Illustrated and Multisystem Effects of Illness art 

brings changes in physiologic processes to life. Manifestation boxes 

summarize specific subjective and objective manifestations. 

INTERDISCIPLINARY CARE  Interdisciplinary care considers 

diagnosis and treatment by the healthcare team. The section includes 

information, as appropriate, about specific tests necessary for diagno- 

sis, medications, surgery and other treatments, fluid management, 

dietary management, and complementary and alternative therapies. 

Specific information with related nursing care is highlighted in 

Medication Administration boxes, Nursing Care of Patients (such as 

those having a specific treatment or surgery) boxes, and Procedure 

boxes describing care for advanced procedures. 

NURSING CARE Because illness prevention is critical in health 
care today, health promotion information introduces the nursing care 

discussion of major illnesses or injuries. Selected major illnesses also 

include Evidence for Nursing Care boxes with resources for additional 

review in applying evidence to practice. We discuss nursing assess- 

ment and care within a context of priority nursing diagnoses and inter- 

ventions, with rationales provided for each intervention. Boxes 

throughout each illness discussion section present information essen- 

tial to patient care. These features include Nursing Care, Nursing Care 

of the Older Adult, Meeting Individualized Needs, Practice Alerts, 

Safety Alerts, Moving Evidence into Action (a summary of a nursing 

study with critical thinking questions), and NANDA, NIC, and NOC 
Linkages. Last, for 80 major disorders or trauma, we provide a narra- 
tive Case Study & Nursing Care Plan. Critical thinking questions spe- 
cific to the care plan conclude with a section called Evaluate Your 
Response that provides additional guidance for critical thinking (with 
suggestions for decisions provided in the appendix). The nursing care 
section ends with information about community-based care with sug- 
gestions for referrals and additional patient resources. 

CHAPTER REVIEW This end-of-chapter section concludes with 
ten or more multiple-choice NCLEX-type review questions to rein- 
force comprehension of the chapter content. (The correct answers with 
rationales are found in Appendix C.) Students can log on to the stu- 
dent resources website to apply what they have learned from the text- 
book through critical thinking and interactive exercises. 



What's New in the Fifth Edition 
m We are delighted to welcome Gerene Bauldoff as a co-author of 

this book. Information about Dr. Bauldoff is included in a sepa- 
rate section. 

All the chapters of the fifth edition of this book were extensively 
reviewed, and reviewer comments were used to make this revision. 
New features of the fifth edition include the following: 
m Using the term patient to describe the recipient of nursing care; 

this change reflects current language used by major nursing 
organizations. 

m A reorganization of some units as follows: 

* Responses to Altered Nutrition (unit 6) includes chapters on 
assessment and care of patients with nutritional disorders, 
upper gastrointestinal disorders, bowel disorders, and disor- 
ders of the gallbladder, liver, and pancreas. 

PATHOPHYSIOLOGY ILLUSTRATED | 

The 3-D art brings the content to life—visual illustrations of 

Acute Renal Failure 
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* Responses to Altered Cardiovascular Function (unit 8) 
includes chapters on assessment and care of patients with 
coronary heart disease, cardiac disorders, vascular and 
lymphatic disorders, and hematologic disorders. 

* Responses to Altered Neurologic Function includes chapters 
on assessment and care of patients with intracranial disorders, 

spinal cord disorders, and neurologic disorders. 

= The diagnostic tables in each assessment chapter have been 
expanded and are listed alphabetically, and a question about spiritu- 
ality was added to the functional health pattern interview guide. 

m Memory cues provide methods of remembering important 
information. 

m Pathophysiology Linkage tables illustrate the way in which a specific 
disease pathophysiology results in patient manifestations. 

The initial kidney injury is usually associated with 
an acute condition such as sepsis, trauma, and 

hypotension, or the result of treatment for an acute 
condition with a nephrotoxic medication. Injury to 

we 

the kidney can occur because of glomerular injury, 
vasoconstriction of capillaries, or tubular injury. All 
consequences of injury lead to decreased glomerular 
filtration and oliguria. 

disease processes make processes easy to visualize. 

ite 

PATHOPHYSIOLOGY LINKAGE © Fluid Volume Exe 

MANIFESTATIONS 

Peripheral edema, or if severe, anasarca (severe, 
generalized edema) 

RELATED PATHOPHYSIOLOGY 

Excess fluid in the interstitial spaces, usually resulting from 
conditions that cause retention of both sodium and water 
(heart failure, cirrhosis of the liver, renal failure, adrenal gland 
disorders, corticosteroid administration, and stress conditions 
causing the release of ADH and aldosterone, such as surgery) 

Full bounding pulse, distended neck and peripheral veins, increased Circulatory overload from increased water and 
central venous pressure (>11-12 cm of water), cough, dyspnea (labored sodium retention 
or difficult breathing), orthopnea (difficult breathing when supine) 

Impaired gas exchange from pulmonary interstitial edema 

Increased circulatory fluid volume 

As fluid increases in the interstitial spaces and alveoli, gas 
exchange is ed, leading to hypoxia and hypercapnia _ 

flu 

Increased sodium and water retention resulting in increased 
circulatory volume and increased perfusion of the renal arteries 

Dyspnea at rest ei Bart 

Tachycardia and hypertension 
eres 

Reduced oxygen saturation 

ie lungs, pulmonary edema — onary interstitial spaces and alveoli 

Ascites (excess fluid in the peritoneal cavity) Sodium and water retention 

Dilutional effect of increased circulatory volume 2 

| Altered mental status and anxiety Pressure on the cerebral cortex from an increase in cerebral 
j contents and cerebral hypertension causes decreased oxy- 

| genation (hypoxia) of neurons ce 

Decreased hematocritandBUN 

Elevation of left-sided filling pressures resulting from Pulmonary edema ; 3 
increased circulatory volume and heart failure 

PATHOPHYSIOLOGY LINKAGE 

Pathophysiology linkages are tables that 

show the relationships between specific 

disease pathophysiologies and resulting 

clinical manifestations. 
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| | DIAGNOSTIC TESTS of the Integumentary System ly 

DIAG NOSTIC TESTS | INAME,OF TEST PURPOSE & DESCRIPTION RELATED NURSING INTERVENTIONS i 

7 Biopsy A punch biopsy is done to differentiate benign lesions Apply dressing and provide information 

The three-column tables summarize from skin cancers. An instrument is used to remove a about self-care and when to return for 

. . . . small section of darmis and subcutaneous fat suture removal 

information about key diagnostic Depending on size; the incision may be sutured ik 

| a single suture, An incisional biopsy is done to differ- ; 

tests for each body system. | entiate benign lesions from skin cancers. An incision | 

ij is made and the skin lesion @r tumor is removed for 

| analysis. The incision is close@with sutures. 

Culture A culture of scrapings from a lesion, from drainage, Obtain the culture with a sterile Culturette 

MOVING EVIDENCE INTO ACTION 

These boxes focus on research into specific 

topics and how the research relates to cur- 

rent nursing care. Critical-thinking questions 

help students understand the material. 

swab and culture tubes. Maintain strict 
asepsis while obtaining the culture | 

No special preparation is necessary. | 

or of exudate is done to identify fungal, bacterial, or 

viral skin infections : 

Immunofluorescent studies of samples from skin 

and/or serurn may be done to identify IgG antibod- 
ies (present in pemphigus vulgaris) and to identify 
varicella in skin cells (for herpes zoster). Skin or 
blood samples are placed on a slide and examined 

microscopically. 

Immunofluorescent Slides 

Oil slides are used to determine the type of skin No special preparation is necessary. } 

infestation present, Scrapings of the lesion are 
placed on a slide with mineral oil and examined 

microscopically, 

These tests are used to determine a specific aller- 

| gen. Ina patch test, a small amount of the sus- 

| Oil Slides 
| 

Explain to the patient the need to return in 

48 hours to have the patched area or 

scratched areas evaluated 
Despite advances in health care to extend life and improve 
functional status, older adults with chronic illnesses are at 
increased risk of developing pressure ulcers, The older adult, 
with age-related compromised cellular activity is especially vul- 
nerable to impaired healing of injured tissue such as pressure 
ulcers. This article (Frantz, 2004) describes an evidence-based 
protocol designed to enhance the healing of pressure ulcers in 
older patients by using evidence-based interventions. The fol- 
lowing interventions are recommended; 
w Assess all individuals admitted to a healthcare facility with a 

pressure ulcer for the risk of developing additional pressure 
ulcers by using a standardized risk assessment scale. 

m Perform a complete history and physical examination, com- 
bined with a detailed assessment of the ulcer characteristics 
(location, stage, type of tissue, presence of tunneling or 
tracts, exudate, odor, and condition of skin around the ulcer). 

m Remove necrotic tissue and debris from the ulcer to 
decrease the growth of bacteria and remove foreign materi- 
als, such as exudates and metabolic wastes. 

@ Provide a moist wound environment to promote 
reepithelialization and healing. 

@ Control bacterial levels in the wound by using cleansing and 
debridment, as well as systemic and topical antibiotics. 

m® Supply essential substrates for tissue repair, including pro- 
tein, calories, vitamins, and minerals. Maintain a positive 
nitrogen balance. 

IMPLICATIONS FOR NURSING 
The design and implementation of a pressure ulcer prevention 
and treatment plan is essential for any person at risk, including 
older adults, those with debilitating or multiple illnesses, and 
those with health problems limiting mobility, To effectively 
implement a plan, it is important to prepare providers to use a 
standard protocol through educational programs, and to moni- 
tor indicators of improvement or deterioration in the ulcer and 
presence or absence of new ulcers. These outcomes should be 
assessed and recorded on a weekly basis. 

CRITICAL THINKING IN PATIENT CARE 
1. Describe the differences and similarities in a pressure ulcer 

prevention plan of care you would develop for two patients: a 
76-yearold man in a nursing home who has had a stroke that 
paralyzed his left side, and a 36-yearold man with a spinal 
cord injury from a motorcycle accident who cannot walk and 
lives at home. 

2. Consider the activities to treat pressure ulcers, and answer 

the following: 
a. What level of healthcare provider would you delegate to 

care for the patient? 
b. How much time in an 8-hour period would be needed for 

nursing care? 
3. What would you teach family caregivers about providing care 

at home? 

| pected material is placed on the skin under an 

j 

+ Aspecimen from hair or nails is examined for a fun- 

occlusive bandage. In a scratch test, a needle is 
used to “scratch” small amounts of potentially 
allergic materials on the skin surface 

/ gal infection. The specimen is obtained by placing 

material from a scraping on a slide, adding a 
| potassium hydroxide solution, and examining 
; it microscopically. 

| This test is used to diagnose herpes infections, but 
it does not differentiate herpes simplex from herpes 
zoster. Fluid and cells from the vesicles are 
obtained, put on a slide, stained, and examined 
microscopically. 

This test uses an ultraviolet light that causes certain 

organisms to fluoresce (such as Pseudomonas 
organisms and fungi). The skin is examined under a 
special lamp. 

No special preparation is necessary. 

tance disorder, causes hypopigmentation (albinism or 
absence of color) of the skin, hair, and eyes as a result of 
an inability to synthesize melanin. 

i Keloids, which are elevated scars, have a familial ten- 

Soak j dency and are more commonly found in Blacks. 

} i 

| i @ Oculocutaneous albinism, an autosomal recessive inheri- 
' 
| 
| @ Manage tissue loads by positioning to avoid external force 

on the ulcer. 
sierra 

seer easoatuarccrmenrocee 

The Patient with 
Bacterial Infection of 
the Skin 

planning evidence-based nursing care follow. 

@ Casey, M. L., & Chasens, E. R. (2009). Community- b 
associated methicillin-resistant staphylococcus aureus: ej | 
Implications for emergency department nursing. Journal a | 
of Emergency Nursing, 35(3), 224-229. 

® Haas, J. P, & Larson, E. L. (2008). Compliance with hand =| | 
hygiene. The American Journal of Nursing, 108(8), 40-44. i 

@ Hodgkinson, B., Agnew, J., Godfrey, C., Goldie, B., 
Kenner, C., Gonzalez, R. L., Ramirez, B. A., Maria, E. G., i i 
Mclnerney, PR, & Robertson-Malt, S. (2007). Topical skin e | | 
care in aged care facilities. Best Practice, The Joanna i : 
Briggs Institute, 11(3), 1-4. Retrieved from, http:/Awww i 

joannabriggs.edu.au/pdf/BPISEng_11_3.pdf 

m Johnson, D., Lineweaver, L., & Maze, L. M. (2009). 
Patients’ bath basins as potential sources of infection: A | 
multicenter sampling study. American Journal of Critical 
Care, 18(1), 31-38. 

rr 

EVIDENCE FOR NURSING CARE 

Evidence for Nursing Care boxes provide 
resources for additional review in applying evi- 
dence to practice. 

Selected resources that nurses may find helpful when 

7 GENETIC CONSIDERATIONS 

For each unit, this feature lists genetic 

issues related to the body system. 

Functional Health Pattern 

Health Perception-Health 
Management 

& { sas 5 
Nutritional-Metabolic 

Elimination 

Activity-Exercise 

Sleep-Rest 

| Cognitive-Perceptual 

i Self-Perception-Self-Concept 

Role-Relationships 

Sexuality-Reproductive 

Coping-Stress-Tolerance 

Value-Belief 

FUNCTIONAL HEALTH PATTERN ASSESSMENT | 

> 

FUNCTIONAL. HEALTH PATTERN INTERVIEW Integumentary System 

m Vitiligo, the sudden appearance of white patches on the 
skin, has a familial tendency. 

ness in men) is genetically predetermined. 

predetermined. 

genetic origin. 
m@ A family history of skin cancer is a risk factor for 

skin cancer 

Interview Questions and Leading Statements 

Describe any health problems, injuries, or surgeries you have had. How were these treated? 
Describe medications, herbs, and vitamins you currently are taking. 
Describe your current problem. How long has it lasted? What have you done to treat it? 
Do you have allergies to foods, plants, pets? Explain how the allergy affects you. 
Describe what you do each day to care for your skin, hair, and nails. 

Describe what you eat and how much and type of fluids you drink in a 24-hour period. 
Do you have a history of food allergies? If so, describe what you are allergic to and how 
you respond. 

Have you recently eaten any new foods? 
Do you take any nutritional supplements, herbs, or vitamins? If so, what are they? 
How well do your cuts and scratches heal? 

ls your skin and scalp dry or oily? 
Have you noticed swelling around your eyes or ankles? 
Do you perspire a lot? 

Describe your physical activities in a typical day. 
Do you bruise easily? 

Do you use a sunscreen when you are outside? If so, what SPF2 
Do you visit tanning salons? 

How many hours do you sleep each night? 
Do you have trouble sleeping because of itching or sweating? 

Do you have any of the following; pain, discomfort, itching, tingling, burning, tenderness, or 
numbness? If so, where? 

How does this condition make you feel about yourself? 

How does this condition affect your relationships with others? 
Is there anything in your work environment that may have caused this condition? 

Has this condition interfered with your usual sexual activities? 

Have you experienced any type of stress that may have worsened this condition? 
Has this condition created stress for you? 
Describe what you do when you feel stressed. 

Tell me how specific relationships or activities help you cope with this condition. 
Describe Specific cultural beliefs or practices that affect how you care for and feel about 
this condition. 
Is there anything interfering with your spiritual beliefs, needs, or practices as a result of this 
condition? What can | or another caregiver do to help you with your spiritual needs? 

Male pattern baldness (the most common cause of bald- 

@ Hirsutism (excessive hair in women) may be genetically 

@ Blacks may have very dry scalps and dry, fragile hair of 

| 
. 

Health history questions are described for the functional 4 " 
health patterns related to each unit. - a 

Are there any specific treatments that you would not use to treat this condition? 

eateries 
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MEDICATION ADMINISTRATION 
Drugs appropriate for the chapter disorders 
are featured, as well as the related nursing 
responsibilities and patient/family teaching. 

MEDICATION ADMINISTRAT| 

NURSING CARE OF THE OLDER ADULT 

This feature provides essential guidelines for car- 

AGENTS USED IN THERAPEUTIC BATHS 
Saline or tap water 

Antibacterial agents: potassium permanganate, acetic acid, 
hexachlorophene 

@ Assist the patient into and out of the tub to prevent falls 
m Dry the patient's skin by blotting with the towel 

Health Education for the Patient and Family 

| 
| 

. | ; m Use a bath mat in the tub because the medications ma } j | Colloid substances: oatmeal (Aveeno), cornstarch, sodium bicarbonate cause the tub to become slippery. u Ing for older adults. | Coal tar derivatives: Balnetar, Zetar, Polytar m Keep the bathroom warm but adequately ventilated | 
| Emollients: Alpha Keri, Lubath, mineral oil @ Follow directions carefully for the amount of medication to | 

use in the bath 
@ Fill the bath one-third to o 

comfortable temperature.| 

@ Stay in the bath for 20 to} 

areas to be treated 

ei ve ee aE RRDRRESEENIEEEEA | 

AGE-RELATED CHANGE ; ; SIGNIFICANCE i 

Therapeutic baths have a variety of uses in tigating skin disor- 
} ders, Depending on the agent used, therapeutic baths soothe ise ; 

s TW the skin, lower the skin bacteria count, clean and hydrate the 
skin, loosen scales, and relieve itching 

; Nursing Responsibilities m Do not get the bathwater} 
i i @ Ensure that the bath water is at a comfortable temperature @ Dry by blotting (not rubbin Epidermis: thickness and miotic activit i i i 

| } : y Ski more fragil t risk fi r injun j that is neither too hot nor too cool, usually 110°F to 115°F g |f the medications cause ¢ : pekived Mere tae TE BISSE EE PLT j (45°C to 46°C) @ If the itching is not relieve 
| | m Hyperkeratoses and skin cancers in sun-exposed areas are i @ Fill the tub one-third to one-half full dry, call your healthcare p} more evident | @ Mix the agent well with the water i : oa ‘ i | . 7 al _ By J Epidermis: « permeability, » Langerhans cells @ Increased risk of reactions to irritants i 

| m Decreased inflammatory response i 
; ei | Epidermis: «* number of active melanocytes @ Increased susceptibility to sun exposure | 

| Epidermis: hyperplasia of melanocytes, especially in sun- m Small areas of hyperpigmentation (“liver spots”) and hypopigmentation i 
| exposed areas ("age spots”), especially on the hands | 

‘San 7 eee AU 2 . i Epidermis: -» vitamin D production ® Increased risk of osteomalacia, osteoporosis j 

fon flattens w Increased risk of skin tears, purpura, and pressure ulcers 
CASE STUDY &N G atic F yaw or i ‘ i 
i‘ URSING CARE PLAN A Patient with Herpes Zoster ™ More susceptible to dry skin | 
> : é j @ Decreased sensation (pain, touch, temperature, and peripheral i Jesus Rivera is a 34-year m Verbalize an understanding of the disease process and par- i vibration) i ww old migrant farm worker ticipate in the treatment plan. > | B® Increased risk of injury = who currently lives in tempo- @ Obtain follow-up care. i i , fary housing in a rural area of the southwestern @ Make an appointment for a referral for information about . @ Greater risk of hyperthermia and hypothermia i United States. His family includes his wife, Marta, who is occupational hazards. i ; © : 3 months pregnant, and two children, ages 3 and 5. He takes his ej s Decreased tone and elasticity, with wrinkle formation i 

; wife to a medical clinic staffed by volunteer nurses, physicians, | PLANNING AND IMPLEMENTATION | lm Cherry hemangiomas are common ; and students from a nearby university for a prenatal checkup. The @ Provide verbal and written instructions (in Spanish) for self-care: f i clinic is open only on Saturday and provides care ona sliding fee 2 Wear a clean cotton undershirt each day. | m Greater risk of hypothermia i 
scale or for free if the family is unable to pay. While Mrs. Rivera = Trim the fingernails short, and keep the hands clean. i m Increased risk of pressure ulcers | is being examined, Mr. Rivera asks the nurse to have someone = Wash the hands each time the infected area is touched. issue is redistributed @ Cellulite forms , | look at some very painful blisters on his chest that developed Wash any soiled clothes or linens in hot water and soap. ' mw Bags over and under the eyes b | about a week ago. He is afraid that exposure to pesticides has = Do notallow other family members to use your towels. | @ Double chin forms i 
caused the sores. a Take medications as prescribed for itching and pain. | 5 ae fat increases i; ; = Take the medicine for your sores every 4 hours, even i m Breasts sag i ASSESSMENT i 5 i during nighttime hours, for 7 days i m Skin returns to normal more slowly when pinched (also called tenting) ; Mr. Rivera speaks Spanish and is able to communicate only A fh ‘bl d é if hild aes j i slightly in English. The initial assessment of Mr. Rivera is per- = As much as possible, do not touch your wife and children pie @ Dry skin is common | | formed by Anita Mendez, a student nurse fluent in Spanish. until the sores are covered with scabs. Do not have sex mw Absent perspiration i 

with your wife while you have these sores. j Mr. Rivera's history reveals problems with lower back pain but no : 
@ Teach how to take care of skin lesions: significant past medical illnesses. He is not aware of any allergies 

and cannot remember having had chickenpox as a child. Two = Wear disposable gloves every time you do this treatment. | i 
years ago, both children were sick and had blisters on their bod- = Wash the sores and the skin around them very gently . am ae ae P= meres 
ies, and a friend told them it was chickenpox. Mrs. Rivera thinks with a soft washcloth and a mild soap. . | 
she had chickenpox as a child. s Using your fingers, carefully rub the cream on the sores. } Secs 

' Because Mr. Rivera has not had any medical care for several Do this once every morning after breakfast and once | i 
| years, baseline laboratory tests are ordered to screen for any every evening after supper. i i 
: other illnesses. The complete blood count (CBC), blood chem- m Wash your hands carefully before and after each treatment. i j j istry, and urinalysis are all within normal limits. @ Make a follow-up appointment for the next week. i | | 

Mr. Rivera says that he did not feel well for several days mw Provide Mr. Rivera with the name and phone number of the ; } j 
before the blisters appeared, having experienced chills and gen- Occupational Safety and Health Administration (OSHA) and i { 7 Ree eA : ' eral achiness. He had not taken his temperature because the recommend he call for an appointment to discuss his con- - j i Intraspinal analgesia is used to manage chronic intractable ; 
family does not own a thermometer. Current vital signs are as fol- cerns about pesticides. | i malignant pain and postoperative pain, particularly after 

: lows: T 99°F (37.2°C), P 74, R 22, and BP 148/88. 

} Physical examination of the trunk reveals a bandlike pattern of EVALUATION 
lesions across the left thorax. Some of the lesions are vesicles Mrs. Rivera explains how she has taken care of her husband, and 

orthopedic and abdominal surgeries. The intraspinal route fj 
may be either intrathecal (into the subarachnoid space) or 

filled with serous fluid; others are darker in color and are oozing Mr. Rivera is careful to describe how he has followed the nurse's | j epidural (into the epidural space). Infusion of an opioid into 
a light yellow drainage. The skin around the lesions is red and oe ve eal lesions fe ite and musty, willie ney blis- | i | these spaces provides for a direct effect on the Opiate recep- 
inflamed. Mr. Rivera complains of a severe, burning pain with ter formation. Mr. Rivera says he has not calle andisnot © : i . = Poe i 

itching across his chest. He is diagnosed with ree peaier sure that he will, but he thanks Miss Mendez for the phone num- i i tors In the dorsal horn of the spinal cord. The opioid anal 
I ber. The nurses make an appointment in 1 month for a prenatal | | gesic is also absorbed systemically, affecting painresponses 
i DIAGNOSES checkup for Mrs. Rivera and for follow-up of Mr. Rivera's herpes | in the brain. This method can provide complete pain relief e | 

m Fisk for Infection related to open oozing areas on the left thorax zoster. Mr. Rivera promises to return if they are still living close i but has some potentially dangerous adverse effects. fi 
i w Acute Pain related to the presence of lesions and pruritus enough to keep the appointment. i j | 

PROCEDURE 
The physician places a catheter into the epidural space. The 
catheter is connected to infusion tubing and an infusion 
pump, and the prescribed medication is administered. A 
portable or implantable pump may be used for longer term 

m Deficient Knowledge of the cause of the skin disorder and 
recommended treatment 

@ Anxiety related to need to work in areas of pesticide application 
* Ineffective Health Maintenance related to limited access to 

health care due to transitory work conditions and cultural 
and language barriers 

i } 

CRITICAL THINKING IN THE NURSING PROCESS ~ | | 
1. Identify barriers to care present in this case study. How may — | } 

nursing interventions promote healthcare delivery to disad- i i 
vantaged populations? 

2. Although most cases of herpes zoster are self-limiting, what 
further assessments and interventions might have been indi- | 

EXPECTED OUTCOMES cated had the lesions shown little improvement over time — | 

i 

j 
| 

} hes ; ae : | | 
opioid analgesic administration. . | 

in lesi ill heal without evidence of a secondar and/or the pain remained severe? on , | | Li] 
5 ey a : i 3. If Mr. Rivera is advised not to work until his lesions heal, the e j | NURSING CARE ia 

@ Limit exposure (as much as possible) to his wife and chil- family may face economic and sociocultural hardships. | m Monitor vital signs every 15 minutes for the first 2-3 hours 
| see aie ee pune ce I HDI igs ece I prevert a ee eee | and every hour for the first 24 hours; the patient is atrisk | 
! the spread of the virus. s : f i r - © i 

i ® Obtain relief of pain and pruritus with the proper use of : “ i \ for respiratory depression and hypotension. These adverse 
: medications. See Evaluating Your Response in Appendix C. i responses may not develop immediately, becoming evi- ‘ 
, nn ” ee te NY UE EES dent only after several hours. 

cons — nine - pnt . eammeeieminneane ieee ieee al seek 

CASE STUDY & NURSING CARE PLAN 

The two-column Case Study & Nursing Care Plan NURSING CARE OF THE PATIENT 

includes Assessment, Diagnoses, Expected Essential information needed for nursing care of vari- 

Outcomes, Planning and Implementation, Evaluation, ous disorders is described—detailed illustrations help 

and Critical Thinking in the Nursing Process. students understand the steps of the nursing process. 
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END OF CHAPTERTEST YOURSELF NCLEX-RN® REVIEW 

At the end of each chapter, NCLEX-style review questions reinforce 

comprehension of the chapter content. 

UNIT 

Building Clinical Competence 
: Pathophysiology and Patterns of Health 

Functional Health Pattem: Health Perception/Health 
Management 

Think about patients with altered health perception or health man- 
agement for whom you have cared in your clinical experiences. 

i 
i 

| @ What were their major medical diagnoses? Had they been 
| injured in an accident? Had they or will they be experiencing a 
| loss of body function, loss of an important object, or loss of a 
| family member? Had they had surgery? Did they have a 

genetic disorder? 

i 

i 

m@ What manifestations did each of these patients have? Were 
these manifestations similar or different? 

m How did the patients’ healthcare behaviors interfere with their 
health status? Did the patient have a genetic disorder? Was 
there a family history of genetic disorders? Did the patient 
have genetic studies done? Did the patient complain of pain? 
lf so, what type of pain? In what region of the body was the 
pain? Did the pain radiate? What was the quality and quantity 
of pain? What was the severity of the pain? What did the 
patient do to relieve pain? Did the patient have a significant 
body fluid loss? If so, what was the loss: vomiting, diarrhea, or 

hemorrhage? Did the patient have excess body fluid such as 
edema? Did the patient complain of cardiac dysrhythmias? Did 
the patient complain of muscle weakness or muscle spasms? 
Did the patient complain of numbness or tingling around the 
mouth or of the fingers and toes? Did the patient exhibit 
changes in respiratory patterns? Did the patient exhibit person- 
ality changes or confusion? Did the patient have any seizure 
activity? Did the patient have any traumatic injuries: multiple 

trauma injuries, abuse? Did the patient have a blood transfu- 
sion? Was the patient treated for shock? Was the patient 
treated for an infection? Did the patient have a problem with 
wound healing? Was the patient up-to-date with immuniza- 

tions? Did the patient have allergies? Did the patient have any 
autoimmune disorders? Had the patient had an organ or tissue 
transplant? Had the patient been tested for HIV? Did the 
patient have HIV or AIDS? 

The Health Perception/Health Management Functional Health 
Pattern includes healthcare behaviors such as health promotion 
and illness prevention activities, medical treatments, and follow- 
up care. Early intervention and health-promotion-focused care can 
result in a longer life and a better quality of life. Health perception 

and health maintenance are affected by perceived health status in 
two primary ways: 

| 
| 
| 
| 
| 
| 

@ Factors that change or disrupt genes are genetic alterations 
(e.g., Down's syndrome, Turner syndrome, chronic myelogenous 
leukemia, Alzheimer's disease), autosomal dominant inheritance 
patterns (e.g., breast and ovarian cancer, neurofibromatosis, 
Huntington disease), autosomal recessive inheritance patterns 

CLINICAL SCENARIO 

mw Factors that change or disrupt cells are altered immune 
response (2,9,, hypersensitivity, rheumatoid arthritis, systemic 
lupus erythematosus, HIV/AIDS), inflammation (e.g., 
osteoarthritis, mycobacterium tuberculosis, infection (e.g, 
influenza, meningitis), cancer (e.g., leukemia, lymphoma, sar 
coma), trauma (@.g,, rape, burns, fractures, gunshot wound), 

shock (e.g., hypovolemic, septic, anaphylactic), fluid volume 
(e.g,, dehydration, edema), electrolyte imbalance (e.9., hypona- 

tremia, hyperkalemia, hypocalcemia), and acid-base imbalance 

(e.g., respiratory acidosis, metabolic alkalosis) 

The human body is continually threatened by foreign substances, 
infectious agents, and abnormal cells, resulting in alterations that 

cause abnormalities or disease processes. A patient's perceived 

pattern of health and well-being affects how health is managed, 
leading to manifestations such as the following 

@ Rapid weight loss (neoplastic cells divert nutrition for own use 
causes increase in serum glucose and increased metabolic rate 

resulting in reduced appetite) 

@ Tachycardia (shock or trauna causes vasoconstriction and 
decreased blood valume resulting in rapid, weak, and thready 
pulse to increase cardiac output) 

B® Tachypnea (decreased perfusion of alveoli causes impaired 

gas exchange resulting in increased carbon dioxide and 
respiratory acidosis) 

Priority nursing diagnoses within the health perception and health 
management functional health pattern that may be appropriate for 

patients include the following: 

mw Risk for Infection as evidenced by traumatized tissue, malnutri- 
tion, stasis of body tissue, leucopenia, and decreased hemoglobin 

B Acute painas evidenced by guarding, facial grimacing, crying, 
diaphoresis, restlessness, and pupillary dilation 

= Disturbed Body Image as evidenced by verbalization of feel- 
ings, fear of rejection, preoccupation with loss, feelings of 

helplessness, and hiding body part 

@ Risk for Violence as evidenced by verbal threats, physical 
injury to others, refusal to take medications, impulsivity, and 

clenching fists and jaw 

Two nursing diagnoses from other functional health patterns often 
are of high priority for the patient with deficits in health percep- 
tion or health maintenance: 

® Impaired Tissue Integrity (nutritional-metabolic functional 
health pattern) 

@ Risk for Post-trauma Syndrome (cognitive-perceptual func- 
tional health pattern) 

1. Besides administration of medication, what did you do to 
help your patients manage their health related to pain, fever, 
inflammation, tachycardia, and tachypnea? 

TEST YOURSELF NCLEX-RN* REVIEW 

1. Following a burn involving several layers of skin, the 

burn area does not grow hair or sweat. Which layer o 
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BUILDING CLINICAL COMPETENCE 
Appearing at the end of each unit, this feature integrates informa- 

i tion from the unit chapters and gives readers opportunities to 

apply what they have learned to simulated clinical situations. 

“Building Clinical Competence” is made up of three separate 

i assignments, which focus on the essential skills of critical think- 

ing, prioritization, and delegation. 

FUNCTIONAL HEALTH PATTERN ACTIVITY 

This feature provides more detail about how the disorders dis- 

cussed in the unit impact patients’ functional health status. The 

Functional Health Patterns are described in further detail. Priority 

nursing diagnoses are described and critical thinking questions 

focus on applying the most important content. 

CLINICAL SCENARIO 

This activity presents the reader with multiple patients, 

and the associated questions focus on setting priorities 

while managing multiple patients. This activity is particu- 

larly good preparation for NCLEX questions that test priori- 

tization, delegation, and safe nursing care. 

Directions: Read the following clinical scenarios and answer the 
questions that follow. To complete this exercise successfully, 
you will utilize not only knowledge of the content in this unit 

but also principles related to priority setting and maintaining 
patient safety. 

@ Tamra Sanders is a 22-yearold patient with Down syndrome. 
She is admitted in sickle cell crisis with a temperature of 

102°F pulse 90, respirations 30 and shallow, and blood pres- 
sure of 110/84. She is complaining of severe chest pain with 
shortness of breath. She states her pain scale level is 10 of 
10. She has an order to begin morphine PCA. 
Mia Windham Is a 26-yearold who was admitted yesterday 
with a maculopapular rash on her hands and feet that is 
spreading to her arms and legs. This morning she is com- 
plaining of abdominal pain, nausea, and bloody diarrhea. The 

patient has a history of having a bone marrow transplant 
3 months ago as treatment for leukemia 

Harry Anderson is a 40-yearold in late stages of AIDS. He is 
confused, incontinent, and is very spastic. He is on seizure 
precautions. He needs to be turned every 2 hours to prevent 

pressure sores. He is currently yelling that he needs help. 

You have been assigned to work with the following four 
patients for the 0700 shift on a medical-surgical unit. Significant o 
data obtained during report is as follows: 

@ Allen Barber is a 55-yearold patient with diabetes mellitus 
who is 4 days postoperative abdominal surgery with an inflam- 

mation of the incision site. Temperature is 101°F pulse 94, res- 
pirations 24, blood pressure 138/82. The abdominal incision 

appears red with warmth and edema around the incision. The 8 
patient states his pain level is 8 on a pain scale of 0 to 10. Labs 
and wound cultures have been ordered, 

CASE STUDY WITH 

CONCEPT MAP 

This activity offers readers oppor- 

tunities to apply specific patient 

information to the process of con- 

CASE STUDY: Mr. Blount 

Mr. Blount is a 60-year 
old African American 
construction worker who 
is seen in the physician's 
office with complaints of 
dull chest pain, short- 
ness of breath, swelling 
of his hands and feet, 

cookies, His fluid intake consists of coffee for breakfast and 
break time, soda at lunch, and 3 to 4 beers at night. 

Blood is drawn for a complete blood count, electrolytes, blood 
glucose, caleetonin, CEA, haptoglobulin, GGT, and creatinine. A spu- 
tum specimen is sent to the laboratory. A chest xray and CT scan 
are done. Based on the results of the chest xray, bronchoscopy and 
needle aspiration biopsies are performed to confirm the diagnosis 
of lung cancer, The pathophysiology of lung cancer is formation of 

cept mapping. Critical-thinking 

questions prepare the groundwork 

for creating the concept map, and 

readers have the opportunity to 

create a concept map of their own 

in the Student Resources section 

of the student website. 

weight loss, fatigue, and weakness. Upon physical assessment, 
vital signs are temperature 99.8°F pulse 84, respirations 24, 
blood pressure 168/92. His height is 5' 11” and weight is 
175 pounds, Mr. Blount states this is a loss of 35 pounds over 
the past 3 months. Wheezing is heard when breath sounds are 

auscultated. Coughing is noted with deep breathing. Remainder 
of the physical assessment is unremarkable. He has a medical 
history of high blood pressure for which he takes diltiazem and 
ramipril. He has a history of smoking 1 to 2 packs of cigarettes 
per day since he was 15 years old. He states he has been 

exposed to asbestos in his employment. Mr. Blount's nutrition 
assessment indicates that his diet consists of fried meats 
(especially chicken), green vegetables cooked in fatback, eggs, 
and bacon for breakfast, and at break time he eats doughnuts or 

tumors that begin as mucosal lesions that graw to form masses that 

Obstruct the bronchi and invade adjacent lung tissue. The lung tumor 
can hemorrhage, causing hemoptysis. The cancer cells can spread 
via the lymph system to lymph nodes and other organs. Manifesta- 

tions of lung cancer are chronic cough, hemoptysis, wheezing, 
shortness of breath, dull and aching chest pain, hoarseness, dyspha- 
gia, weight loss, anorexia, fatigue, weakness, bone pain, and club- 

bing of the fingers and toes, Complications of lung cancer are 
Metastasis to other organs, superior vena cava syndrome, anemia, 

Cushing's syndrome, syndrome of inappropriate antidiuretic syn- 
drome (SIADH), thrombophlebitis, osteoathropathy, peripheral neu- 
ropathy, and cerebellar degeneration, 

Due to Mr. Blount's symptoms, a nursing diagnosis of 
Ineffective Breathing Pattern is appropriate for guiding nurs- 
ing care on this patient. 
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LEARNING OUTCOMES 

1. Describe the core competencies for healthcare professionals: 

patient-centered care, interdisciplinary teams, evidence- 

based practice, quality improvement, safety, and informatics. 

2. Apply the attitudes, mental habits, and skills necessary 

for critical thinking when using the nursing process in 

patient care. 

CLINICAL COMPETENCIES 

1. Demonstrate critical thinking when using the nursing 

process to provide knowledgeable, safe, and patient- 

centered care. 

Medical-Surgical Nursing in 
the Twenty-first Century 

3. Explain the importance of nursing codes and standards as 

guidelines for clinical nursing practice. 

4. Explain the activities and characteristics of the nurse as 

caregiver, educator, advocate, leader and manager, and 

researcher. 

2. Provide clinical care within a framework that integrates, as 

appropriate, the medical-surgical nursing roles of caregiver, 

educator, advocate, leader/manager, and researcher. 

code of ethics, 77 

core competencies, 5 

critical pathway, 9 

critical thinking, 5 

delegation, 14 

dilemma, 12 

ethics, 77 

aE Gm reer creer Rte er i fe A ween 

Nursing, as defined by the American Nurses Association 
(ANA) (2004a), “is the protection, promotion, and optimiza- 
tion of health and abilities, prevention of illness and injury, 
alleviation of suffering through the diagnosis and treatment of 
human response, and advocacy in the care of individuals, fam- 
ilies, communities, and populations” (p. 7). Medical-surgical 
nursing is the health promotion, health care, and illness care of 
adults based on knowledge derived from the arts and sciences 
and shaped by knowledge (the science) of nursing. The adult 
patient—the person with whom and for whom nursing care is 
designed and implemented—ranges in age from the late teens 
to the early 100s. Medical-surgical nursing focuses on the adult 
patient’s response to actual or potential alterations in health. 
Medical-surgical nurses must be knowledgeable about all body 
systems, the disorders that affect them, and the interrelatedness 
of body systems and health problems. Medical-surgical nurses 
need to be strong communicators, able to effectively commu- 
nicate with other members of the healthcare team, patients, and 
their families. Medical-surgical nurses need to be able to safely 
perform often complex nursing care skills and_ tasks. 
Delegation to and management and supervision of nursing 
assistive personnel is an ever-increasing component of effec- 
tive medical-surgical nursing care. 

The wide range of ages and the variety of healthcare needs 
specific to individual patients make medical-surgical nursing 

medical-surgical nursing, 4 

nursing process, 6 

patient, 4 

professional boundaries, 77 

standard, 77 

an ever-changing and challenging area of nursing practice. It 
also is important to remember that individual patients are part 
of families and live in communities. In some instances, nursing 
care is directed toward the family (for example, supporting the 
family of a dying person) or even the community (for example, 
immunizing people to prevent an outbreak of hepatitis A). 

In this textbook, discussions of the human responses are 
structured within the framework of functional health patterns, 
and nursing care is presented within the context of nursing 
diagnoses. Throughout the text, nursing care planning is based 
on a philosophy that individuals, their families, and communi- 
ties are active participants in health and illness as well as con- 
sumers of healthcare services. 

No matter the type of healthcare service or setting, medical- 
surgical nurses must use knowledge and skills to provide com- 
petent and safe patient care. The ability to effectively prioritize 
activities and patient care needs is critical. Nursing care is 
structured by the activities planned and carried out through 
clinical reasoning and critical thinking within the nursing 
process, is based on ethics and standards established by nursing 
organizations, and is focused on returning the patient to a state 
of functional health. This chapter provides a broad overview of 
the clinical practice of medical-surgical nursing, including core 
competencies, framework and guidelines for care delivery, and 
the roles of the nurse in medical-surgical care. 
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Core Competencies for Safe and 
Effective Health Care 
The healthcare system in North America faces numerous chal- 
lenges, including an increasingly older patient population, 
changing consumer desires and expectations, rapidly expand- 
ing information and technologies, and a focus on improving 
quality and safety of care. After examining a number of stud- 
ies about these challenges, the Institute of Medicine (LOM) 
(2001) found that although misuse of services and injuries 
resulting from errors are becoming more common, the safety 
and quality problems exist largely because of problems within 
the system and not through fault of highly dedicated health- 
care professionals. 

To meet the challenges, the National Academy of Sciences 
(2003) proposed a set of five core competencies that all 
healthcare professionals should possess, regardless of their dis- 
cipline, to meet the needs of the twenty-first-century health sys- 
tem. The competencies are based on using communication, 
knowledge, technical skills, clinical reasoning, critical think- 
ing, and values in clinical practice. The Quality and Safety 
Education for Nurses (QSEN) initiative (Cronenwett et al., 

2007) followed, with a major goal of preparing nurses with the 

necessary knowledge, skills, and attitudes to continuously 

improve the quality and safety of care in healthcare systems 
(Sullivan, 2010, p. 37). The core competencies with a descrip- 
tion of related activities are outlined in Table 1-1. 

TABLE 1-1 Core Competencies for Healthcare Professionals 

Framework for Practice: Critical 
Thinking in the Nursing Process 
As nurses care for patients, they use nursing knowledge, 

critical thinking, clinical reasoning, and the nursing process 

as they care for patients. It is these mental activities and 

their application that differentiate nursing from other help- 

ing professions. 

Critical Thinking 
Critical thinking is goal-oriented, purposeful, and reflective 

thinking. It is self-directed thinking that is focused on what to 

believe or do in a specific situation. It involves attitudes and 

skills. The nurse uses critical thinking to collect and interpret 

information, consider the patient’s needs, and determine appro- 

priate interventions. 

As you practice critical thinking, you will use the following: 

= Knowledge gained though classroom studies, textbooks and 

current resources, and by interacting with experienced nurses 

m Experience gained by working with patients experiencing 

similar problems or disorders 

= An understanding of the patient as an individual who pres- 

ents with both current and previous illness experiences 

w Personal values and beliefs, including recognition of preju- 

dices that may influence thinking (e.g., believing that all 

homeless people are dirty, or that aged people cannot learn to 

care for themselves) 

COMPETENCY DESCRIPTION OF ACTIVITIES 

Provide patient-centered m Identity, respect, and communicate patient's differences, values, preferences, and expressed needs. 
care m Relieve pain and suffering, considering patient values, preferences, and needs. 

m Coordinate care, promoting active patient and family involvement in health care. 
m Listen to, communicate with, and educate patients. 
a Facilitate informed patient consent for care. 
= Communicate care needs and provide them at each transition in care. 

Work in interdisciplinary m Effectively communicate with team members to develop and achieve patient goals. 
teams m Clarify roles and responsibilities of team members, collaborating and integrating care. 

m Use communication practices that minimize risks associated with care transitions. 

Use evidence-based m Integrate research and evidence with clinical expertise and patient values for optimum care. 
practice m Participate in learning and research activities to the extent possible. 

Apply quality improvement m Identify actual and potential errors and hazards in care. 
m Understand and implement basic safety principles and tools. 

m Understand and measure quality of care in terms of structure, process, and outcomes in relation to 
patient and community needs. 

m Design and test interventions to change processes and systems of care, with the objective of 
improving quality. 

Promote safety 

improvements. 

Effectively use technology and practices that support safety and quality. 
Effectively use strategies to reduce the risk of harm to self or others. 
Communicate recognized hazards or concerns to patients, families, and the healthcare team. 
Use organizational systems to report near misses and errors. 
Participate in root cause analysis of errors and near misses to identify and design system 

Use informatics = Communicate, manage knowledge, decrease error, and support decision making [critical thinking] 
using information technology. 

Source; Data from National Academy of Sciences. (2003). Health professions education: A bridge to quality, pp. 1-15. Available at http://www.nap.edu, and from Quality and safety education for nurses (2007). 

Nursing Outlook, 55(3), pp. 122-131. 

cscs 
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= An ability to identify other possible options, evaluate the 

alternatives, and reach a conclusion 

It takes practice to make critical thinking an integral com- 

ponent of a nurse’s clinical reasoning. The beginning nurse 

uses a deliberate process of assessing, considering possible 

alternative causes and action options, and choosing the most 

appropriate of the alternatives considered. With knowledge and 

experience, the nurse recognizes expected patterns of response, 

deviations from the expected, and the probable meaning of the 

deviation. Clinical reasoning and critical thinking gradually 

become more internalized; the nurse begins “thinking like a 

nurse.” Critical-thinking exercises are included throughout this 

book to provide practice in clinical reasoning. 

Attitudes and Mental Habits Necessary for 

Critical Thinking 
Thinking critically involves more than just cognitive (knowl- 

edge) skills. It is strongly influenced by one’s attitudes and 

mental habits. To think critically, you must be aware of your 

attitudes and how they affect your thinking. These attitudes and 

mental habits are the following: 

m Being able to think independently so that you make clinical 

decisions based on sound thinking and judgment. This 

means, for example, that you are not influenced by negative 

comments from other healthcare providers about a patient. 

= Being willing to listen to and be fair in your evaluation of 

others’ ideas and beliefs. This involves listening carefully to 

other ideas and thoughts, and making a decision based on 

what you learn instead of how you feel. 

= Having empathy by being able to put yourself in the place of 

another to better understand that other person. For example, 

if you put yourself in the place of the person with severe pain, 

you are better able to understand why he or she is so upset 
when pain medications are late. 

= Being fair-minded and considering all viewpoints before 
making a decision through a sense of justice and being hum- 
ble. This means you consider the viewpoints of others that 
may be different from yours before reaching a conclusion. 
You also realize that you are constantly learning from others. 
You are not afraid to say, “I don’t know the answer to that 
question, but I will find out and let you know.” 

= Being disciplined so that you do not stop at easy answers, but 
continue to consider alternatives. 

m Being creative and self-confident. Nurses often need to con- 
sider different ways of providing care and constantly look for 
better, more cost-effective methods. Confidence in one’s 
decisions is gained through critical thinking. 

Critical Thinking Skills 
The major critical thinking skills used by nurses are divergent 
thinking, reasoning, clarifying, and reflection. A description of 
each follows: 

Divergent thinking is the ability to weigh the importance of 
information. This means that when you collect data from a 
patient, you can sort out the data that are relevant for care from 
the data that are not relevant, and explore alternatives to draw a 
conclusion. Abnormal data are usually considered relevant; nor- 
mal data are helpful but may not change the care you provide. 

Reasoning is the ability to discriminate between facts and 

guesses. By using known facts, problems are solved and deci- 

sions are made in a systematic, logical way. For example, when 

you take a pulse you must know the facts of normal pulse rate 

for a person of this age, types of medications the patient is 

taking that may alter the pulse rate, and the emotional and~ 

physical state of the patient. Based on these facts, you are able 

to decide if the.pulse rate is normal or abnormal. 

Clarifying involves noting similarities and differences to 

sort information to*help focus on the present situation. For 

example, when caring for a patient with chronic pain, you must 

know the definition of chronic pain and the similarities and dif- 

ferences between acute pain and chronic pain. 

Reflection occurs when you take time to think about some- 

thing, comparing different situations with similar solutions. It 

cannot take place in an emergency situation. As you reflect on 

your experiences in nursing, many of those experiences may in 

turn become alternatives when caring for a different patient. 

All nurses are expected to think critically, making reasoned 

clinical judgments. Using critical thinking to provide care that 

is structured by the nursing process allows the nurse to provide 

safe, effective, holistic, and individualized care. 

The Nursing Process 
The nursing process is the series of critical-thinking and clinical- 

reasoning activities nurses use as they provide care to patients. As 

nurses gain increasing autonomy in their practice, the nursing 

process helps them identify their independent practice domain. 

The nursing process provides a common reference system and a 

common terminology to serve as a base for improving clinical 

practice through research. In addition, the nursing process can 

serve as a framework for the evaluation of quality care. 
The nursing process can be used in any setting. The purpose 

of care may be to promote wellness, maintain health, restore 
health, or provide comfort and facilitate coping with disability 
or death. Regardless of the purpose of care, the planned process 
of nursing allows for the inclusion of specific, individualized, 
and holistic activities. 

The nursing process also benefits the patient receiving care 
and the agency or institution providing that care. The patient 
receives planned, individualized interventions; participates in 
all steps of the process; and is assured continuity of care through 
the written care plan. The nursing process benefits the health- 
care institution through better resource utilization, increased 
patient satisfaction, and improved documentation of care. 

The five phases in the nursing process are assessment, diag- 
nosis, planning, implementation, and evaluation. These phases 
are interrelated and interdependent. They are often used cycli- 
cally, with the patient central to all phases, as illustrated in 
Figure 1-1 Ml. The steps have been legitimized by the ANA 
Standards of Practice, state nursing practice acts, and licensing 
examinations that are structured on a nursing model of care 
based on the nursing process. 

This textbook assumes that the student already has a basic 
understanding of the nursing process and is now ready to expand 
and apply that knowledge to adult patients with medical-surgical 
health problems. The following discussion is intended to serve 
only as areview; for more information, consult books specifically 
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Figure 1—1 M@ Steps of the nursing process. Notice that the steps 
are interrelated and interdependent. For example, evaluation of the 
patient might reveal the need for further assessment, additional nurs- 
ing diagnoses, and/or a revision of the plan of care. 

focused on the use of the nursing process, and read the case stud- 

ies in the nursing care chapters throughout this textbook. 

In addition to nursing care plans based on a patient care sit- 

uation that describe each step of the process, charts are 

included throughout the text that illustrate the relationship of 

nursing diagnoses (NANDA), nursing interventions (NIC), and 

nursing outcomes (NOC). Categorized as the NNN Alliance, 

the links between and among NANDA, NIC, and NOC repre- 

sent the collaborative relationship between the North American 

Nursing Diagnosis Association (NANDA) and the Center for 

Nursing Classification and Clinical Effectiveness (Nursing 

Interventions Classification [NIC] and Nursing Outcomes 

Classification [NOC]) at the University of Iowa. 

Assessment 
Assessment is a critical element in each phase of the nursing 

process. It begins with the patient’s first encounter with the 

healthcare system and continues as long as the patient requires 

care. During assessment, data (pieces of information) about 

health status are collected, validated, organized, clustered into 

patterns, and communicated either verbally or in written form. 

Assessment serves as the basis for deriving accurate nursing 

diagnoses, for planning and implementing both initial and 

ongoing individualized care, and for evaluating care. 

The nurse collects holistic assessment data, considering all 

dimensions of the patient. The data collected are both objective 

and subjective. Information that the nurse perceives by the 

senses is objective data; it is seen, heard, touched, or smelled, 

and can be verified by another person (e.g., blood pressure, 

temperature, pulse, or the presence of infected drainage). 

Information that is perceived only by the person experiencing 

it (e.g., pain, dizziness, or anxiety) is subjective data. 

Nurses conduct both initial and ongoing assessments. The 

initial assessment, conducted through a nursing history and 

physical assessment, is obtained to provide a comprehensive 

picture of the patient’s health status. It is necessary to provide 

comprehensive data about the individual’s health responses, 

identify specific factors that contribute to these responses, and 

facilitate mutually established goals and outcomes of care. 

Focused assessments are ongoing and continuous, occurring 

whenever the nurse interacts with the patient. In a focused 

assessment, data is gathered about an identified or potential 

problem. This data is used to evaluate nursing actions and make 

decisions about whether to continue or change interventions to 

meet outcomes. Assessments also provide structure for docu- 

menting nursing care. In addition, focused assessments enable 

the nurse to identify responses to a disease process or treatment 

modality not present during the initial assessment, and to iden- 

tify new problems (Alfaro-LeFevre, 2009). 

To make accurate and holistic assessments, nurses must 

have and use a wide variety of knowledge and skills. The abil- 

ity to assess the physical status of the patient is essential, as is 

the ability to communicate effectively. Nurses must know and 

understand pathophysiology and pharmacology and be able to 

identify abnormal laboratory and diagnostic test data. Finally, 

nurses need a solid foundation of nursing knowledge and skill 

to interpret assessment data and to use that interpretation as the 

basis for individualized care. 

Nurses use a number of critical thinking skills when assess- 

ing. An attitude of inquiry is used during data gathering. The 

nurse must distinguish data that is relevant from that which is 

irrelevant, as well as important data from unimportant data. In 

addition, the nurse identifies missing data and seeks additional 

information to fill in gaps (Wilkinson, 2007). 

MEMORY CUE 
Remember that assessment is collecting and interpreting the 

meaning of data; it is not forming judgments. “Patient is 

angry and out-of-control” is a judgment; “Pacing, talking 

loudly and with a rapid cadence” is an assessment. 
» Seer 

: 

Diagnosis 
The ANA defines nursing as “the protection, promotion, and 

optimization of health and abilities, prevention of illness and 

injury alleviation of suffering through the diagnosis and treat- 

ment of human response” (2004a, p. 7). In the diagnosis phase 

of the nursing process, the nurse uses assessed data, knowledge 

of expected responses, intuition, and prior experience to ana- 

lyze data and draw conclusions about its meaning. The nurse 

then labels each identified health problem with a nursing diag- 

nosis, a statement that describes the patient’s current health sta- 

tus. Nursing diagnoses describe actual or potential health 

problems that can legally be diagnosed by the nurse, for which 

the nurse can prescribe the primary interventions, and for 

which the nurse is accountable (Wilkinson, 2007). 

The nurse analyzes assessment data to support appropriate 

nursing diagnoses. During analysis, the nurse organizes or 

categorizes data so that it can be used to identify actual or 

potential health problems. Data can be organized within a 

variety of frameworks. Methods commonly used are basic 

human needs (Maslow, 1970), body systems, human response 

patterns, and functional health patterns (Gordon, 1982). The 

broad organizational structure used to categorize information 
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in this book is based on functional health patterns, outlined in 

Box I-1. 

Identifying health problems or needs and making a diagno- 

sis is a complex process that always involves uncertainty. 

Therefore, the nurse uses diagnostic reasoning to choose nurs- 

ing diagnoses that best define the individual patient’s health 

problems. Diagnostic reasoning is a form of clinical judgment 

used to make decisions about which label (or diagnosis) best 

describes the patterns of data. Box 1-2 outlines the steps and 

processes the nurse uses in diagnostic reasoning. 

Diagnoses made by nurses generally fall within three 

categories: 

1. Actual nursing diagnoses: A health problem identified 

during assessment that can be relieved or resolved through 

nursing interventions 

2. Potential (or risk) nursing diagnoses: A health problem 

that is likely to develop unless the nurse intervenes 

3. Collaborative problems: A health problem that requires both 

medical and nursing interventions; nurses monitor for and 

intervene to reduce complications (Wilkinson, 2007) 

NANDA Although there is no universal list of diagnoses used 

in nursing, the ongoing work of NANDA is widely accepted. 

The diagnoses are classified by a taxonomy; that is, they are 

grouped into classes and subclasses based on patterns and rela- 

tionships. The NANDA system was accepted in 1988 by the 

ANA as the official system of nursing diagnosis for the United 

States. Nursing diagnoses within the NANDA taxonomy are 

used in this book. Where appropriate, collaborative problems 

also are identified. A complete list of current NANDA nursing 

diagnoses can be found in e> Appendix B. 

BOX 1-1 Functional Health Patterns 

. Health perception—health management pattern. 

Describes client's perceived pattern of health and well- 
being and how health is managed. 

. Nutritional-metabolic pattern. Describes pattern of food 
and fluid consumption relative to metabolic need and 
pattern indicators of local nutrient supply. 

. Elimination pattern. Describes pattern of excretory 
function (bowel, bladder, and skin). 

. Activity-exercise pattern. Describes pattern of exercise, 
activity, leisure, and recreation. 

. Cognitive-perceptual pattern. Describes sensory- 
perceptual and cognitive patterns. 

. Sleep-rest pattern. Describes patterns of sleep, rest, 
and relaxation. 

. Self-perception—self-concept pattern. Describes self- 
concept pattern and perceptions of self (e.g., body com- 
fort, body image, feeling state). 

. Role-relationship pattern. Describes patterns of role 
engagements and relationships. 

» Sexuality-reproductive pattern. Describes client's pat- 
terns of satisfaction and dissatisfaction with sexuality; 
describes reproductive patterns. 

. Coping-stress tolerance pattern. Describes general 
coping pattern and effectiveness of the pattern in terms 
of stress tolerance. 

11. Value-belief pattern. Describes patterns of values, 
beliefs (including spiritual), or goals that guide choices 
Or decisions. 

Source: Adapted from Gordon, M., (1994). Nursing diagnosis: Process and application 
(8rd ed.), St. Louis: Mosby-Year Book. Used with permission. 

BOX 1-2 Overview of Diagnostic Reasoning 

Interpret the Data 

Level I—Identify significant cues 

1. Organize data in a concise format, using nursing framework 

2. Compare individual data to standards and norms to 

identify significant cures 

Level Il—Cluster cures and identify data gaps 

3. Cluster significant cues; look for patterns and relationships 

4. Categorize clusters according to your framework 
5. Identify data gaps and inconsistencies 

Level III—Draw conclusions about the present health status 
6. Think of as many explanations as possible for each cue 

cluster. Then decide which hypothesis best explains It. 
(Note: You can sometimes identify both the problem and 

etiology in this step.) 
7. Identify problem (wellness diagnoses; actual, potential, 

and possible nursing diagnoses; collaborative problems; 

and medical problems) 
8. Identify patient and family strengths. 

Level I1V—Determine etiologies and categorize problems 
9. Determine the etiologies of the problems 

10. Categorize problems according to your framework 

Verify the Diagnoses 
11. Verify the diagnoses and strengths with the patient, 

family, other professionals, and references 

Label the Diagnoses 
12. Choose standardized problem label. Write formal health 

status statements: nursing and wellness diagnoses, col- 

laborative problems, and strengths 
13. Prioritize the problems 

Record the Data 
14. Record the problem statements on the appropriate docu- 

ments: patent care plan, chart, etc. 

Source: From Wilkinson, Judith M., Nursing Process and Critical Thinking, 4th, © 2007. 

Reproduced by permission of Pearson Education, Inc., Upper Saddle River, New Jersey. 
Sea oT casas 

WRITING DIAGNOSES A diagnosis is written in two parts 

joined by the phrase “related to.” The first part of the statement 

describes the patient’s health status. It identifies what needs to 

change in a specific patient as a result of nursing interventions, 

and suggests the patient outcomes that measure the change. The 

part of the statement that follows the “related to” phrase identi- 
fies the physical, psychosocial, cultural, spiritual, and/or envi- 
ronmental factors (etiologies) that cause or contribute to the 
occurrence of the response. 

Many nurses write nursing diagnoses using a method known 
as PES (Gordon, 1994). Diagnoses written with this method 
have three components: 

1. The problem (P), which is the NANDA label. 
2. The etiology (E) of the problem, which names the related 

factors and is indicated by the phrase “related to.” 
3. The signs and symptoms (S), which are the defining 

characteristics and are indicated by the phrase “as man- 
ifested by.” 

Examples of nursing diagnoses written with the PES 
method are as follows: 

a Anxiety related to hospitalization as manifested by state- 
ments of nervousness and by crying 

= Bowel incontinence related to loss of sphincter control as 
manifested by involuntary passage of stool 
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= Fatigue related to the side effects of chemotherapy as mani- 
fested by the inability to carry out normal daily routines and 
statements of overwhelming exhaustion 

Planning 
During the planning step, the nurse identifies the desired 
patient outcomes of care and nursing interventions to achieve 
those outcomes. Outcomes, which are mutually established by 
the patient and nurse, describe the expected patient responses 
that will occur as a result of the nursing interventions. Nursing 
interventions (actions) are specifically planned to achieve the 
desired outcomes. Both outcomes and nursing interventions are 
documented in a written plan of care that directs nursing activ- 
ities and documentation and provides a tool for evaluation 
(Alfaro-LeFevre, 2009). , 

Nurses plan interventions for problems that require nursing 
management (stated as nursing diagnoses) and for collabora- 
tive or clinical problems. Nursing diagnoses provide the basis 
for selecting nurse-initiated interventions to achieve outcomes 
for which the nurse is accountable. Collaborative problems 
are often based on medical diagnoses (such as hemorrhage) 
that nurses monitor to detect onset or changes in status. 

Outcome criteria for nursing diagnoses are patient centered, 
time specific, and measurable. They are classified into three 
domains: cognitive (knowing), affective (feeling), and psy- 
chomotor (doing). The nurse considers all three domains to 

ensure holistic care. 
The Nursing Outcomes Classification (NOC) provides stan- 

dardized outcome labels and measurable indicators that can be 

used to evaluate patient status and nursing care. 

Outcome criteria for collaborative problems follow the 

same pattern. For example, “Respiratory complications will 

not occur as evidenced by clear lung sounds, pulse, respiratory 

rate, and temperature in normal range for patient throughout 

recovery period.” 

Planned nursing interventions must be specific and individu- 

alized. If, for example, the nurse identifies that a patient is at risk 

for fluid volume deficit, it is not enough that the nurse simply 

BL ey 

encourage the patient to drink increased amounts of fluid. The 
nurse and the patient together must identify those liquids the 

patient prefers, the times that will be best for drinking them, and 

the amount of fluid (in ounces or milliliters); this information is 

documented as a nursing order on the written care plan. Only 

then does care truly become a part of the plan of care. 

EVIDENCE-BASED PRACTICE GUIDELINES Whenever pos- 
sible, planned nursing interventions are based on evidence, that 

is, nursing research and nursing practice guidelines. Currently, 

significant work is being done to develop evidence-based nurs- 

ing practice guidelines. Guidelines are collections of practical 

information used to help guide decisions related to specific cir- 

cumstances (Hanson et al., 2008). Nurses use guidelines to help 

identify appropriate interventions for a given nursing care prob- 

lem or diagnosis. Evidence-based nursing care guidelines also 

show the strength of the evidence (research) used, allowing 

nurses to evaluate the appropriateness of a given guideline for 

the individual circumstance. Evidence-based nursing guidelines 

are available through specialty nursing organizations, healthcare 

systems, on the web, and in published resources. See the accom- 

panying Moving Evidence into Action feature for more infor- 

mation about nurses’ use of evidence for nursing practice. 

Using research and evidence for planning nursing care is a 

relatively new skill for many nurses. Brief features such as the 

accompanying box will be found throughout this book. These 

boxes identify potential resources for planning evidence-based 
nursing care. 

NURSING INTERVENTIONS CLASSIFICATION Just as 

NANDA has provided standardized language for nursing diag- 

noses and NOC provides standardized outcome labels and cri- 

teria, the NIC provides standardized nursing intervention labels 

and nursing activities to carry out the intervention. 

CRITICAL PATHWAYS = A critical pathway (also called a clin- 

ical path or pathway) is a healthcare plan designed to provide 

care with a multidisciplinary, managed action focus. Such path- 

ways are generally developed for specific diagnoses—usually 

Recognition of the need to base nursing practice on the best 
available evidence has significantly increased in recent years. 
Despite this recognition and the increased availability of pub- 
lished nursing research, current nursing practice often is based 

“on experience, tradition and intuition—not on science. Koehn & 
Lehman (2008) surveyed registered nurses in a large medical 
center to identify their knowledge and skills, attitudes, and cur- 
rent use of evidence-based practice (EBP). Overall, nurses 

rated their knowledge and skills lower than their attitudes and 
use of EBP Lack of time was identified by nurses as the major 
barrier to implementing EBP; nurses identified limited knowl- 
edge of research as a significant barrier as well. 

IMPLICATIONS FOR NURSING 
With increasing emphasis on and recognition of the importance 
of EBP it is clear that practicing nurses need support to effectively 
implement it. Many nurses in the current workforce were edu- 
cated at a time when EBP was not taught or emphasized. In addi- 
tion to administrative leadership and support for implementing 

camer eee emergent etme ener rye remeron 

evidence-based nursing practice, nurses need support for devel- 
oping the knowledge and skills to find and critically evaluate the 
research to support EBP 

CRITICAL THINKING IN PATIENT CARE 
1. In this study, less than half of the nurses responding to the 

survey reported reading or subscribing to a professional jour- 
nal. What implications do you think this finding has for the use 
of evidence-based nursing practice? What do you think nurse 
managers and administrators could do to encourage more 
nurses to stay up-to-date on current nursing practice? 

2. Lack of time was identified in this study as a major barrier to 
implementing EBR How could you, as a staff nurse, support 
your peers in developing and implementing EBP? 

3. Nurses are responsible for not only using evidence in their 
nursing practice, but also for contributing to nursing research 

and the evidence for nursing practice. What steps might you 
take to identify a research question that could provide evi- 
dence for practicing nurses to use? 
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Planning Nursing 

Selected resources that nurses may find helpful when 

planning evidence-based nursing care follow. 

= Carlson, C. (2009, December). Use of three evidence- . 
based postoperative pain assessment practices by regis- 
tered nurses. Pain Management Nursing, 10(4), 174-187. 

m DArcy, Y. (2009). Putting pain research into practice. 

Nursing 2009, 39(8), 58. 

m Rauen, C.A., Makic, M. B. F, & Bridges, E. (2009). 
Evidence-based practice habits: Transforming research 
into bedside practice. Critical Care Nurse, 29(2), 46-59. 

wm Scott, K., & McSherry, R. (2009). Evidence-based nursing: 
‘Clarifying the concepts for nurses in practice. Journal of 
Clinical Nursing, 18(8), 1085-1095. 

m Sund-Levander, M., & Grodzinsky, E. (2010, January 12-18). 
What is the evidence base for the assessment and evalua- 

tion of body temperature? Nursing Times, 106(1), 10-13. 
OEE rina mI EN I ie 

high volume, high risk, and high cost case types—with the col- 

laboration of members of the healthcare team. Critical path- 

ways are outcome driven and provide a time line to achieve 

specified goals. They also establish the sequence of multidisci- 

plinary interventions, including education, discharge planning, 

consultations, medication administration, diagnostics, thera- 

peutics, and treatments. 

The overall goal is to design pathways that facilitate a repro- 

ducible standard of care for specific patient populations and 

improve the quality and proficiency of that care. 

When patients do not achieve expected outcomes, variances 

(deviations from the established plan) from the critical path- 

ways are recorded and studied by the multidisciplinary team. In 

many agencies, critical pathways are designed so that interven- 

tions and variances can be easily documented. Most documen- 

tation systems require a check off when interventions are 
performed or variances occur. 

Implementation 
The implementation step is the action or “doing” phase of the 
nursing process, during which the nurse carries out planned 
interventions. In some instances, the nurse assigns and super- 
vises nursing assistive personnel in carrying out planned inter- 
ventions. Ongoing assessment of the patient before, during, and 
after the intervention is an essential component of implementa- 
tion in either case. Although the plan may be appropriate, many 
variables can modify or negate any planned intervention, making 
a change in the plan necessary. For example, the nurse would not 
be able to force fluids if the patient were nauseated or vomiting. 

When implementing the planned interventions, the nurse 
follows several important principles: 

m Set daily priorities, based on initial assessments and on the 
patient’s condition as reported during the change of shift 
report and/or documented in the patient’s chart. Ensure that 
critical assessments (such as status of invasive lines, fluids 
infusing, or changes in health status during the preceding 
shift) take first priority. 

= Be aware of the interrelated nature of nursing interventions. 
For example, while giving a bath the nurse can also assess 

physical and psychologic status, use therapeutic communi- 

cation, teach the patient, do range-of-motion exercises, and 

provide skin care. 

= Determine the most appropriate interventions for each patient, 

based on health status and illness treatment. Examples of 

appropriate interventions include the following: 

= Directly performing the activity for the patient. 

a Assisting the patient to perform the activity. 

= Supervising the patient/family while they are performing 

the activity. 
= Assigning and supervising nursing assistive personnel to 

perform the activity: 

= Teaching the patient/family about health care. 

= Monitoring the patient at risk for potential complications 

or problems. 

w Use available resources to provide interventions that are real- 

istic for the situation and practical in terms of equipment avail- 

able, financial status of the patient, and resources available 

(including staff, agency, family, and community resources). 

Documenting interventions is the final component of imple- 

mentation, and it is a legal requirement. There are many different 

ways of documenting care. Narrative source-oriented and 

problem-oriented charting methods are used, as are focused chart- 

ing, charting by exception, and computer-assisted documentation. 

Evaluation 
The evaluation step allows the nurse to determine whether the 

plan was effective and either to continue the plan, to revise the 

plan, or to terminate the plan. The outcome criteria that were 

established during the planning step provide the basis for eval- 

uation. Evaluation takes place continuously throughout patient 

care, as illustrated in Figure 1-1. 

To evaluate a plan, the nurse collects data from the patient 

and the patient’s chart. The nurse then compares the status of 

the patient with the written outcomes. If the outcomes have 
been accomplished, the nurse may either continue or terminate 

the plan. If the outcomes have not been accomplished, the nurse 
must modify the nursing diagnoses, outcomes, or plan. 

The Nursing Process in Clinical Practice 
With experience, the nurse does not consciously stop and con- 
sider each step. Rather, using the process as a framework, care 
is based on the patient’s specific, individualized needs. For 
example, when caring for a patient who is hemorrhaging, the 
nurse uses all five steps simultaneously to meet critical, life- 
threatening needs. In contrast, when considering long-term 
needs for a patient with a chronic illness or disability, the nurse 
makes in-depth assessments, mutually determines goals with 
the patient, and documents a written plan of care that is devel- 
oped and revised as necessary by all nurses providing care. As 
a nurse becomes an expert practitioner, the nursing process 
becomes so much a part of the nurse that he or she may not even 
consciously consider it while providing care; the practice is the 
process (Benner, 1984). 

Guidelines for Nursing Practice 
Nursing practice is structured by codes of ethics and standards 
that guide nursing practice and protect the public. Individual 
nursing practice is held to these standards in a court of law. The 
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guidelines are especially important because nurses encounter 
legal and ethical problems almost daily. 

Codes for Nurses 
An established code of ethics is one criterion that defines a 
profession. Ethics are principles of conduct. Ethical behavior 
is concerned with moral duty, values, obligations, and the dis- 
tinction between right and wrong. Codes of ethics for nurses 
provide a frame of reference for “professionally valued and 
ideal nursing behaviors that are congruent with the principles 
expressed in the Code for Nurses” (Ketefian, 1987, p. 13). 

The large number of ethical issues facing nurses in clinical 
practice makes the established codes for nurses critical to moral 
and ethical decision making. The codes also help to define the 
roles of nurses. The codes of ethics presented here were devel- 
oped by and for members of the International Council of 
Nurses (ICN) and the ANA. 

The ICN Code 
The ICN Code of Ethics for Nurses (2006) helps guide nurses 
in setting priorities, making judgments, and taking action when 
they face ethical dilemmas in clinical practice. The ICN Code 
specifies what nurses are accountable for in terms of people, 
practice, society, coworkers, and the profession. The philo- 
sophical base for the ICN code is that nurses are responsible to 
promote health, to prevent illness, and to alleviate suffering. 

The ANA Code 
The ANA Code for Nurses (2001) states principles of ethical 
concern, guiding the behavior of nurses and also defining nurs- 
ing for the general public (Box 1-3). 

Standards of Nursing Practice 
A standard is a statement or criterion that can be used by a pro- 

fession and by the general public to measure quality of practice. 

Established standards of nursing practice make each individual 

nurse accountable for practice. This means that each nurse pro- 

viding care has the responsibility or obligation to account for 

his or her own behaviors within that role. Professional nursing 

organizations develop and implement standards of practice to 

identify clearly the nurse’s responsibilities to society. 

The ANA standards of nursing practice (2004) are outlined 

in Box 1+4. These standards allow objective evaluation of nurs- 

ing licensure and certification, institutional accreditation, qual- 

ity assurance, and public policy. 

Health Information Privacy Rules 
Although the right to privacy of health and other personal infor- 

mation is an accepted ethical principle of nurses and other 

healthcare providers, federal rules also govern what can be 

shared and with whom. The Health Insurance Portability and 

Accountability Act and the Standards for Privacy of Individually 

Identifiable Health Information, commonly referred to together 

as HIPAA, are designed to protect individuals’ health informa- 

tion while allowing such information to be shared as needed for 

effective care. The rules apply to those who transmit health 

information electronically—including nurses and_ others 

employed in hospitals, clinics, and other settings. 
While often misinterpreted, HIPAA rules allow disclosure 

of health information for treatment purposes, even without the 

BOX 1~3 The American Nurses Association Code of 
Ethics for Nurses 

The nurse, in all professional relationships, practices with 
compassion and respect for the inherent dignity, worth, 
and uniqueness of every individual, unrestricted by consid- 
erations of social or economic status, personal attributes, 
or the nature of health problems. 
The nurse's primary commitment is to the patient, 
whether an individual, family, group, or community. 
The nurse promotes, advocates for, and strives to protect 
the health, safety, and rights of the patient. 
The nurse is responsible and accountable for individual 
nursing practice and determines the appropriate delega- 
tion of tasks consistent with the nurse's obligation to pro- 
vide optimum patient care. 

The nurse owes the same duties to self as to others, 
including the responsibility to preserve integrity and 
safety, to maintain competence, and to continue personal 
and professional growth. 

The nurse participates in establishing, maintaining, and 
improving health care environments and conditions of 
employment conducive to the provision of quality health 
care and consistent with the values of the profession 
through individual and collective action. 
The nurse participates in the advancement of the profes- 
sion through contributions in practice, education, adminis- 
tration, and knowledge development. 
The nurse collaborates with other health professionals 
and the public in promoting community, national, and 
international efforts to meet health needs. 
The profession of nursing, as represented by associations 
and their members, is responsible for articulating nursing 
values, for maintaining the integrity of the profession and 
its practice, and for shaping social policy. 

Source: ©2001 From Code of Ethics for Nurses with Interpretive Statements. 
By American Nurses Association. Reprinted with permission. All Rights Reserved. 

patient’s explicit consent. Although the patient’s privacy is to 
be protected, safety protections such as posting the patient’s 
name outside his or her room are allowed to help ensure that 
care is provided to the correct patient (Anderson, 2007). Unless 
the patient specifically objects, health information also can be 
shared with family members who are involved in the patient’s 
care. Other state or federal laws may override the patient’s right 
to privacy of health information, for example, laws that require 
nurses and other healthcare providers to report evidence of 
child, elder, or spousal abuse. 

Professional Boundaries 
Nurses are expected to act in the best interests of the patient, 

avoiding use of their position for personal gain or to become 

involved in the patient’s personal relationships. Professional 

boundaries are the borders between the vulnerability of the 

patient and the power of the nurse. The nurse’s position as care 

provider and knowledge of private information about the 

patient places the nurse in a position of power. It is vital that 

nurses recognize this relationship, and establish boundaries to 

safely and effectively meet the patient’s needs. Confusion 

between the needs of the nurse and those of the patient can 

result in boundary violations (National Council of State Boards 

of Nursing, 1996). It is the nurse’s responsibility to establish 

and maintain professional boundaries, maintaining an appro- 

priate level of involvement for effective care. 



12 UNIT1/ Dimensions of Medical-Surgical Nursing 

BOX 1—4 ANA Standards of Practice 

Standards of Practice 

Assessment: The registered nurse collects comprehensive 

data pertinent to the patient's health or the situation. 

Diagnosis: The registered nurse analyzes the assessment 

data to determine the diagnoses or issues. 

Outcomes Identification: The registered nurse identifies 

expected outcomes for a plan individualized to the patient or 

the situation. 

Planning: The registered nurse develops a plan that prescribes 

strategies and alternatives to attain expected outcomes. 

Implementation: The registered nurse implements the identi- 

fied plan, coordinates care delivery, and employs strategies 

to promote health and a safe environment. The advanced 

practice registered nurse also provides consultation and 
uses prescriptive authority, procedures, referrals, treatments 

and therapies. 
Evaluation: The registered nurse evaluates progress toward 

attainment of outcomes. 

Standards of Professional Practice 

Quality of Practice: The registered nurse systematically 

enhances the quality and effectiveness of nursing practice. 

Education: The registered nurse attains knowledge and com- 

petency that reflects current nursing practice. | 

Professional Practice Evaluation: The registered nurse evalu- | 

ates one’s own nursing practice in relation to professional 

practice standards and guidelines, relevant statutes, rules, 

and regulations. 
Collegiality: The registered nurse interacts with and 
contributes to the professional development of peers and 

colleagues. ‘ 
Collaboration: The registered nurse collaborates with patient, 

family, and others in the conduct of nursing practice. 
Ethics: The registered nurse integrates ethical provisions in 

all areas of practice. 
Research: The registered nurse integrates research findings 

into practice. 
Resource Utilization: The registered nurse considers factors 

related to safety, effectiveness, cost, and impact on practice 

in the planning and delivery of nursing services. 
t@ Leadership: The registered nurse provides leadership in the 

professional practice setting and the profession. 

Source: ©2004 From Nursing Scope and Standards of Practice. By American Nurses Association. Reprinted with permission. All Rights Reserved. 
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Legal and Ethical Dilemmas 
in Nursing 
A dilemma is a choice between two unpleasant, ethically trou- 

bling alternatives. Nurses who provide medical-surgical nursing 

care face dilemmas almost daily. Many commonly experienced 

dilemmas involve confidentiality, patient rights, and issues of 

dying and death. The nurse must use ethical and legal guidelines 

to make decisions about moral actions when providing care in 
these and in many other situations. 

Nurses respect the right to confidentiality of patient informa- 

tion found in the patient’s record or secured during interviews. 

However, an individual’s right to privacy and confidentiality 

creates a dilemma when it conflicts with the nurse’s right to 

information that may affect personal safety. The law in most 

states mandates that HIV test results can be given to another per- 

son only with the patient’s written consent. Many healthcare 

providers believe that this law violates their own right to per- 
sonal safety. 

The right to refuse treatment (including surgery, medication, 

medical therapy, and nourishment) also raises nursing dilem- 

mas. The situation, the alternatives, and the potential harm 

from refusal must be carefully explained. The nurse is faced 
with the dilemma of respecting the patient’s autonomy or fol- 
lowing the ethical principle of beneficence, doing what is best 
for the patient. 

Issues surrounding dying and death have become increas- 
ingly pressing as advances in technology extend the lives of peo- 
ple with chronic, debilitating illness and major trauma. These 
changes have altered concepts of living and dying, resulting in 
ethical conflicts regarding quality of life and death with dignity 
versus technologic methods of preserving life in any form. 

Even if the patient is competent and requests that no 
heroic measures be used to maintain life, many questions arise 

in nursing care. What constitutes a heroic measure? Should 

nursing interventions to provide comfort include administering 

narcotics at a level known to depress respirations? These and 

other questions are being debated not only within the health- 

care system but also in the courts. 

Roles of the Nurse in Medical- 
Surgical Nursing Practice 
Health care today is a vast and complex system. It reflects changes 

in society, changes in the populations requiring nursing care, and 

a philosophical shift toward health promotion rather than illness 

care. Roles of the medical-surgical nurse have broadened and 

expanded in response to these changes. Medical-surgical nurses 

are increasingly expected to be care managers, educators, advo- 

cates, leaders, and researchers. The nurse assumes these various 

roles to promote and maintain health, to prevent illness, and to 

facilitate coping with disability or death for the adult patient (a 

person requiring healthcare services) in any setting. 

The Nurse as Caregiver 
Nurses have always been caregivers. However, the activities car- 
ried out within the caregiver role have changed tremendously in 
the twenty-first century. From 1900 to the 1960s, the nurse was 
regarded primarily as the person who gave personal care and car- 
ried out physicians’ orders. This dependent role has changed as 
a result of the increased education of nurses, research in and the 
development of nursing knowledge, and the recognition that 
nurses are autonomous and informed professionals. 

The caregiver role for the nurse today is both independent 
and collaborative. Nurses independently make assessments and 
plan and implement patient care based on nursing knowledge 
and skills. Nurses also collaborate with other members of the 
healthcare team to implement and evaluate care (Figure 1-2 Ml). 
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Figure 1—2 @ The healthcare team discusses the individualized 
plan of care and outcomes. 

As a caregiver, the nurse practices both the science and the 
art of nursing. In medical-surgical nursing, the science 
requires a deep understanding of normal physiology and the 
pathophysiology underlying disease processes commonly 
affecting adults. Just as the pediatric nurse must understand the 
physical and psychosocial development of children, the 
medical-surgical nurse must understand the physical, psy- 
chosocial, economic and developmental differences among 
adults spanning a range of more than 60 years. Using critical 

BOX 1-5 Culturally Sensitive Nursing 

The primary focus of nursing care is the patient, as the patient 
relates to the environment and experiences events or situations 
related to health or illness. These experiences are given shape 
and personal meaning by culture—the socially inherited charac- 
teristics of a human group. These characteristics include the 
beliefs, practices, habits, likes, dislikes, customs, and rituals peo- 
ple learn from their families and pass on to their children. Cultural 
background is an essential component of a person's ethnic iden- 
tity. A person's ethnic identity includes belonging to a social 
group within a culture and a social system and sharing a common 
religion, language, ancestry, and physical characteristics. 

The healthcare system encompasses patients who are cultur- 
ally diverse. This diversity includes differences in country of origin, 
health beliefs, sexual orientation, race, socioeconomic level, and 
age. Despite increasing diversity, nursing has been slow to 
address the need for culturally sensitive care. Many different fac- 
tors account for this inattention, including ethnocentrism (peo- 

ple’s belief that their own cultural group’s beliefs and values are 
the only acceptable ones) and prejudice. The healthcare system is 
Itself a culture, composed primarily of white middle-class people, 
and it often serves as a barrier to culturally sensitive care. 

The 1992 American Academy of Nursing Expert Panel on 
Culturally Competent Nursing Care identified several reasons 
why it has become increasingly important that nurses plan cul- 
turally sensitive care: 
m@ The demographic and ethnic composition of the population of 

the world in general, and the United States in particular, has 

changed markedly, and there is a lack of ethnic representation 
in healthcare professionals in the healthcare system. 
Information on and knowledge about values, beliefs, experi- 
ences, and healthcare needs of various populations is limited. 

@ There is a growing awareness and acceptance of diversity 
and an increased willingness to maintain and support ethnic 
and cultural heritage. 

thinking in the nursing process as the framework for care, the 
nurse provides interventions to meet not only the physical 
needs but also the psychosocial, cultural, spiritual, and environ- 
mental needs of patients and families. See Box 1-5 for a dis- 
cussion of culturally sensitive nursing care. Considering all 
aspects of the patient ensures a holistic approach to nursing. 
Holistic nursing care is based on a philosophical view that inter- 
acting wholes are greater than the sum of their parts. A holistic 
approach also emphasizes the uniqueness of the individual. 

In providing comprehensive, individualized care, the nurse 
uses critical thinking skills to analyze and synthesize knowl- 
edge from the arts, the sciences, and nursing research and the- 
ory. The science (knowledge base) of nursing is translated into 
the art of nursing through caring. Caring is the means by which 
the nurse is connected with and concerned for the patient 
(Benner & Wrubel, 1989). Thus, the nurse as caregiver is 

knowledgeable, skilled, empathic, and caring. 

The Nurse as Educator 
The nurse’s role as educator is increasingly important for 
several reasons. Healthcare providers and consumers as well 

as local, state, and federal governments are placing greater 

emphasis on health promotion and illness prevention, hospital 

stays are shorter, and the number of chronically ill in our soci- 

ety is increasing. Early discharge of patients from the hospital 

setting or rehabilitation facility to home care means that family 

People of color and immigrants are facing increasing unem- 
ployment, decreasing opportunity, and limited access to 
health care. These conditions may contribute to the estab- 
lishment of new minorities, such as the homeless. 

@ The international focus on providing health care for all people 
(within the context of inequity, barriers, and lack of access) 
may have raised the consciousness of healthcare profession- 
als to some of the inequities inherent in healthcare systems 
in both developing countries and developed countries. 

m Nurses comprise the largest force in the delivery of health 
care and therefore have the potential to contribute to the 
changing inequities in and inaccessibility to health care. 

m Consumers are becoming increasingly aware of what is 
competent and sensitive health care. 

This same panel of experts proposed general principles for 
nurses for becoming sensitive to cultural diversity and providing 
culturally sensitive care. For example, 

@ nurses must learn to appreciate intergroup and intragroup 
cultural diversity and commonalties in racial/ethnic minority 
populations. 

@ nurses must understand how social structure factors shape 
health behaviors and practices among members of 
racial/ethnic minorities. 

il nurses must confront their own ethnocentrism and racism. 
nurses must begin rehearsing, practicing, and evaluating 
services provided to cross-cultural populations. 
People of every culture have the right to have their cultural val- 

ues known, respected, and addressed appropriately in nursing 
and other healthcare services (Leininger, 1991). To provide nurs- 

ing care that is culturally sensitive, nurses must develop a sensi- 
tivity to personal fundamental values about health and illness: 
must accept the existence of differing values; and must be 
respectful of, interested in, and understanding of other cultures 
without being judgmental. 
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caregivers must learn how to perform complex skills. All these 

factors make the educator role essential to maintaining the 

health and well-being of patients. 

The framework for the role of educator is the 

teaching—learning process. Within this framework, the nurse 

assesses learning needs, plans and implements teaching meth- 

ods to meet those needs, and evaluates the effectiveness of the 

teaching. To be an effective educator, the nurse must have 

effective interpersonal skills and be familiar with adult learning 

principles (Figure 1—3 Ml). 

A major component of the educator role today is discharge 

planning. Discharge planning, which begins on admission to a 

healthcare setting, is a systematic method of preparing the 

patient and family for exit from the healthcare agency and for 

maintaining continuity of care after the patient leaves the set- 

ting. Discharge planning also involves making referrals, iden- 

tifying community and personal resources, and arranging for 

necessary equipment and supplies for home care. 

The Nurse as Advocate 
The patient entering the healthcare system may be unprepared 

to make independent decisions. However, today’s healthcare 

consumer is better educated about options for care, and may 

have very definite opinions. The nurse as patient advocate 

actively promotes the patient’s rights to autonomy and free 

choice. The nurse as advocate speaks for the patient, mediates 

between the patient and other persons, and/or protects the 

patient’s right to self-determination (Ellis & Hartley, 2007). 

The goals of the nurse as advocate are to do the following: 

u Assess the need for advocacy. 

= Communicate with other healthcare team members. 

= Provide patient and family teaching. 

= Assist and support patient decision making. 

m Serve as a change agent in the healthcare system. 

= Participate in health policy formulation. 

The nurse must practice advocacy based on the belief that 

patients have the right to choose treatment options, based on 

information about the results of accepting or rejecting the 

treatment, without coercion. The nurse must also accept and 

Figure 1—3 @ The nurse’s role as educator is an essential compo- 
nent of care. As part of the discharge planning process, the nurse is 
responsible for teaching for self-care at home. 

respect the decision of the patient, even though it may differ 

from the decision the nurse would make. 

The Nurse as Leader and Manager 
All nurses are leaders and managers. They practice leadership 

and they manage time, people, resources, and the environment 

in which they provide care. Nurses carry out these roles by 

directing, delegating, supervising and coordinating nursing 

activities. Nurses must be knowledgeable of how and when to 

delegate, as well as the legal requirements of delegation. 

Nurses also evaluate the quality of care provided. 

Models of Care Delivery 
Nurses are leaders and managers of patient care within a vari- 

ety of models of care delivery. Examples are primary nursing, 

team nursing, and case management. The nursing shortage 

made the combination of primary and team nursing more eco- 

nomically feasible. 

PRIMARY NURSING Primary nursing allows the nurse to 

provide individualized direct care to a small number of patients 

during their entire inpatient stay. This model was developed to 

reduce the fragmentation of care experienced by the patient and 

to facilitate family-centered continuity of care. In primary nurs- 

ing, the nurse provides and coordinates care; communicates 

with patients, families, and other healthcare providers; and car- 

ries out discharge planning. 

TEAM NURSING Team nursing is practiced by teams of var- 

iously educated healthcare providers. For example, a team may 

consist of a registered nurse, a licensed practical nurse, and two 

unlicensed assistive personnel (UAPs). The registered nurse is 

the team leader. The team leader is responsible for making 

assignments and has overall responsibility for patient care by 

team members. All team members work together, each per- 

forming the activities for which he or she is best prepared. 

CASE MANAGEMENT Case management focuses on man- 

agement of a caseload (group) of patients and the members of 

the healthcare team caring for those patients. The purpose of 

case management is to maximize positive outcomes and con- 

tain costs. The nurse who is case manager is usually a clinical 

specialist, and the caseload consists of patients with similar 

healthcare needs. As case manager, the nurse makes appropri- 
ate referrals to other healthcare providers and manages the 
quality of care provided, including accuracy, timeliness, and 
cost. The case manager also is in contact with patients after dis- 
charge, ensuring continuity of care and health maintenance. 

Delegation 
Delegation is carried out when the nurse assigns appropriate 
and effective work activities to other members of the healthcare 
team. When the nurse delegates nursing care activities to 
another person, that person is authorized to act in the place of 
the nurse, while the nurse retains the accountability for the 
activities performed. Delegation skills are becoming increas- 
ingly important in healthcare as agencies restructure and imple- 
ment cost containment measures. More categories of healthcare 
workers with often minimal nursing education and experience 

4 
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are being hired to assist the registered nurse as nurse extenders, 
or UAPs. Guidelines for delegation include the following: 

= Consider the training, experience, and competence of each 
member of the healthcare team, the complexity of the task to 
be assigned, and the amount of time available to supervise 
the tasks. 

m Determine the level of nursing judgment and evaluation 
required for the task. 

= Consider the patient’s condition and the potential harm and 
difficulty of performing the task. 

= Know the state’s nurse practice act and any practice limita- 
tions that may exist. 

m Delegate only tasks that are within the scope of practice or 
authorized duties for each category of worker. 

# Assign the right job to the right person. Tasks that are routine 
and standard are the best to assign to others. 

= Know when it is appropriate to retain direct responsibility for 
care activities. Tasks that are complex or require a high level 
of nursing judgment should be performed by the nurse. 

= Give clear and complete directions for assignments. Ask 
questions to be sure directions have been understood. 

= Give the team member the authority to complete the task 
while remaining accountable for the outcomes of care. 
Monitor the care provided and give constructive evaluation 
if necessary. 

Quality and Safety 
As a major sector within the healthcare workforce, nurses have 
a significant responsibility for ensuring the quality and safety 
of care patients receive. This responsibility goes beyond ensur- 
ing that individual patients receive safe and effective patient- 
centered nursing care to recognizing healthcare system issues 
that impact quality of care. The current focus of safety initia- 

tives is on minimizing the risk of harm to patients and providers 

by improving the performance and effectiveness of both indi- 

viduals and healthcare systems (Cronenwett et al., 2007). All 

nurses must be prepared to understand, take seriously, and par- 

ticipate in quality and safety improvement strategies. 

As a leader and manager, the nurse encourages the use 

of strategies such as~standardized practices, checklists, and 

technology to improve safety and quality. When an error or 

near miss occurs, the nurse’s focus is on reporting the incident 
to promote analysis of the factors and systems leading up to it, 
not on blaming the individuals involved. 

In the role of leader and manager, the nurse is responsible for 
the quality of patient care through a process of quality improve- 
ment. Quality improvement uses data to monitor the outcomes 
of care and the processes used to deliver that care. Changes to 
improve the quality and safety of healthcare systems are con- 
tinuously designed and tested through quality improvement 
strategies and initiatives (Cronenwett et al., 2007). 

Quality improvement methods also are used to evaluate 
patient care. They commonly evaluate actual care against an 
established set of standards of care. Nurses and other health- 
care providers make this evaluation by reviewing documenta- 
tion, by conducting patient surveys and nurse interviews, 
and/or by direct observation of nurse or patient performance. 
The data are then used to identify differences between actual 
practice and established standards and to develop a plan of 
action to resolve the differences. The actions are then assessed 
through internal peer review or by an external medical review 
organization, called a utilization and quality control peer 
review organization (PRO), to determine whether they were 
effective in improving practice. 

The Nurse as Researcher 
Nurses have always identified problems in patient care. Early 
nurse researchers showed the link between effective preopera- 
tive patient education and shorter postoperative hospital stays 
with fewer complications. Today, nurse researchers are studying 
a broad variety of questions and issues. To develop the science 
of nursing, nursing knowledge must be established through clin- 
ical research and then published so that the findings can be used 
by all nurses to provide evidence-based patient care. 

To be relevant, nursing research must have a goal to improve 
the care that nurses provide patients. This means that all nurses 
must consider the researcher role to be integral to nursing prac- 
tice. Summaries of relevant nursing research are included in 
almost all the nursing care chapters of this textbook. After the 
summary and discussion of each study, a critical-thinking sec- 
tion specifically related to the findings of the study encourages 
the student to apply the findings to the clinical setting. 

CHAPTER HIGHLIGHTS 

m Recommended core competencies for all healthcare profes- 

sionals include providing patient-centered care, working in 

interdisciplinary teams, using evidence-based practice, applying 

quality improvement, promoting safe healthcare systems, and 

using, informatics: 

m The nursing process is the cyclical series of critical-thinking 

activities used by nurses to provide patient care to promote well- 

ness, maintain health, restore health, or facilitate coping with 

disability or death. The five interrelated phases of the nursing 

process are assessment, diagnosis, planning, implementation, 

and evaluation. 

@ The clinical practice of nursing is guided by codes for nurses and 
standards of practice. 

m The human responses that nurses must consider when planning 
and implementing care result from changes in the structure 
and/or function of all body systems, as well as the effects of 
those changes on the psychosocial, cultural, spiritual, economic, 
and personal life of the patient. 

m Nurses function as caregivers, educators, advocates, leaders 

and managers, and researchers to promote and maintain health, 

prevent illness, improve health care delivery and systems, and 

facilitate coping with disability or death for the adult patient. 
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TEST YOURSELF NCLEX-RN® REVIEW 

d The National Academy of Sciences has proposed a set of core 

competencies for healthcare professionals. What is the pri- 

mary purpose of these competencies? 

1. to make all healthcare professionals equal 

2. to improve safety and quality of care 

3. to reduce the number of medical law suits 

4. to maintain public faith in physicians 

. What does the nurse use in the practice setting to make clini- 

6. What role does the nurse demonstrate when developing and 

providing health information? 

1. advocate 

2. caregiver 

3. researcher 

4. educator 

7. What goal is a component of the nurse's role as advocate? 

1. assisting and supporting patient decision making 

cal judgments and decisions? 

1. nursing process 

2. standards of care 

3. nursing ethics 

4. critical thinking 

3. Which of the following statements is true of outcomes devel- 

oped during the planning phase of the nursing process? 

1. Outcomes are mutually established by the patient and 

the nurse. 

2. Outcomes are mutually established by the nurse and 

the physician. 

3. Outcomes are mandated by institutional policies 

and standards. 

4. Outcomes are written by patients and family members. 

4. The phases of the nursing process are used when providing 

2. conducting research about the effects of exercise 

3. delegating responsibilities for patient care to others 

4. performing range-of-motion exercises 

8. A nurse assigns appropriate work activities to other members 

of his or her team. What role is being illustrated? 

1. advocate 

3. researcher 

4. caregiver 

2. leader/manager 

9. A method of establishing a standard of care and evaluating 

outcomes of that standard involves which of the following? 

1. writing a dress code policy for a healthcare agency 

2. creating a critical pathway for a specific type of patient 

3. establishing quality assurance regulations 

4. implementing a new procedure to change dressings 

care to patients. From the following list, choose the order in 10. A nurse delegates vital sign assessment to a UAP Who ts 

accountable for the assessment findings? which these phases are most often used. 

1. outcomes 

2. assessment 

3. evaluation 

4. implementation 

5. planning 

5. When nurses discuss the “science of nursing,’ what does 

this phrase mean? 

1. clinical competency 

2. holistic care 

3. knowledge base 

4. practice component 

1. the UAP 

2. the patient 

3. the nurse 

4. the physician 

Pearson Nursing Student Resources 
Find additional review materials at 
Www.nursing.pearsonhighered.com 

Prepare for success with additional NCLEX®-style practice questions, 

interactive assignments and activities, Web links, animations and 
videos, and more! 
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LEARNING OUTCOMES 

1. Define health, incorporating the health-illness continuum 

and the concept of high-level wellness. 

. Explain factors affecting functional health status. 

. Discuss the nurse's role in health promotion. 

. Describe characteristics of health, disease, and illness. 

. Describe illness behaviors and needs of the patient with 

acute illness and chronic illness. 
of WN 

CLINICAL COMPETENCIES 

1. Use knowledge of developmental levels and of activities to 
promote, restore, and maintain health when planning and 

implementing patient-centered care for adults. 

We Health and Illness in Adults 

6. Describe the primary, secondary, and tertiary levels of ill- 

ness prevention. 

7. Compare and contrast the physical status, risks for alter- 

ations in health, assessment guidelines, and healthy behav- 

iors of the young adult, middle adult, and older adult. 

8. Explain the definitions, functions, and developmental 

stages and tasks of the family. 

2. Engage patients and family members in active partnerships 

to promote and maintain health of the adult. 

acute illness, 22 

chronic illness, 23 

disease, 22 

exacerbation, 23 

family, 37 

health, 78 
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The human responses that nurses must consider when planning 

and implementing care result from changes in the structure 

and/or function of all body systems, as well as the interrelated 

effects of those changes on the psychosocial, cultural, spiritual, 

economic, and personal life of the patient. 

In 1948, the World Health Organization (WHO) defined 

health as “a state of complete physical, mental, and social 

well-being, and not merely the absence of disease or infir- 

mity.” This definition, which WHO maintains to date, 

addresses the importance of physical, mental, emotional, and 

social components of health, but fails to take into account the 

various levels of health a person may experience. Health is 

Figure 2-1 M The Health—illness continuum. 
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not just a state of being, but the resources (e.g., physical, per- 

sonal, social) used by each person in dealing with the chal- 

lenges of living. These factors, which greatly influence 

nursing care, include the health—illness continuum and high- 

level wellness. 

The Health-IlIness Continuum 
and High-Level Wellness 
The health-illness continuum represents health as a dynamic 

process, with high-level wellness at one extreme of the 

continuum and death at the opposite extreme (Figure 2-1 Ml). 

- Welinessmodel 

Growth 

High-level 

wellness 

Source: From Travis, J. W., & Ryan, R. S. (1998). Wellness Workbook. Berkeley, CA: Ten Speed Press, Used with permission. 



Individuals place themselves at different locations on the con- 
tinuum at specific points in time. 

Dunn (1959) expanded the concept of a continuum of health 
and illness in his description of high-level wellness. Dunn con- 
ceptualized wellness as an active process influenced by the 
environment. He differentiated good health from wellness: 
Good health can exist as a relatively passive state... . 
Wellness is an integrated method of functioning. . . oriented 
toward maximizing the potential of which the individual is 
capable, within the environment where he is functioning. 
(1959, p. 4) 

A variety of factors influence wellness, including self- 
concept, environment, culture, and spiritual values. Providing 
care based on a framework of wellness facilitates active 
involvement by both the nurse and the patient in promoting, 
maintaining, or restoring health. It also supports the philosophy 
of holistic health care, in which all aspects of a person (phys- 
ical, psychosocial, cultural, spiritual, and intellectual) are con- 
sidered as essential components of individualized care. 

Factors Affecting Health 
Many different factors affect a person’s health or level of well- 
ness. These factors often interact to promote health or to 
become risk factors for alterations in health. 

Genetic Makeup 
Each person’s genetic makeup influences health status 
throughout life. Genetic makeup affects personality, tempera- 
ment, body structure, intellectual potential, and susceptibility 
to the development of hereditary alterations in health. 
Examples of chronic illnesses that are associated with genetic 
makeup include sickle cell disease, hemophilia, diabetes mel- 
litus, and cancer. 

Cognitive Abilities and Educational Level 
Although cognitive abilities are determined prior to adulthood, 
cognitive development affects whether people view themselves 
as healthy or ill; cognitive levels also may affect health practices. 
Injuries to and illnesses affecting the brain may alter cognitive 
abilities. Educational level affects the ability to understand 

and follow guidelines for health. For example, if an individual is 

FOCUS ON CULTURAL DIVERSITY 

Cultures 

As genetic science and our understanding of disease causes and 
pathology have advanced, there is increasing recognition that 
‘differences between peoples of the world are more than skin 

deep. Certain diseases and conditions are much more likely to 
develop in some groups than in others; for example, sickle cell 
anemia occurs more frequently in people whose ancestors are 

from central Africa, the Near East, the Mediterranean region, 
and parts of India; Caucasian women of small stature and of 
Scandinavian heritage have a higher risk of developing osteo- 
porosis. Biological variations also may affect the way the body 
metabolizes drugs, leading to an effect that is either less than or 
greater than anticipated. In other cases, selected drugs may be 

found to be effective for people of one race but not another. 
Biologic differences among people of various cultural groups 

also affect both food preferences and food tolerance. Most 

Mexican Americans, African Americans, Native Americans, and 

Biologic Variations Amon 

esc mS nner Noy 
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functionally illiterate, written information about healthy behav- 
iors and health resources is worthless. 

Race, Ethnicity, and Cultural Background 
Certain diseases occur at a higher rate of incidence in some 
races and ethnic groups than in others. For example, in the 
United States hypertension is more common in African 
Americans, diabetes mellitus and chronic liver disease are 
among the leading causes of illness in Native Americans, and 
eye disorders are more prevalent in Chinese Americans. See 
the accompanying Cultural Diversity feature. The ethnic and 
cultural background of an individual also influences health 
values and behaviors, lifestyle, and illness behaviors. Every 
culture defines health and illness in a way that is unique; in 
addition, each culture has its own health beliefs and illness 
treatment practices. 

Age, Gender, and Developmental Level 
Age, gender, and developmental level are factors in health and 
illness. Cardiovascular disorders are uncommon in young adults, 
but the incidence increases after the age of 40. Myocardial 
infarctions are more common in men than women until women 
are postmenopausal. Some diseases occur only in one gender or 
the other (e.g., prostate cancer in men and cervical cancer in 
women). The older adult often has increased incidence of 
chronic illness and increased potential for serious illness or death 
from infectious illnesses such as influenza and pneumonia. 

Lifestyle and Environment 
The components of a person’s lifestyle that affect health status 
include patterns of eating, use of chemical substances (alcohol, 
nicotine, caffeine, legal and illegal drugs), exercise and rest pat- 
terns, and coping methods. Examples of altered responses are the 
relationship of obesity to hypertension, cigarette smoking to 
chronic obstructive pulmonary disease, a sedentary lifestyle to 
heart disease, and a high-stress career to alcoholism. The envi- 
ronment has a major influence on health. Occupational exposure 
to toxic substances (such as asbestos and coal dust) increases the 
risk of pulmonary disorders. Air, water, and food pollution 
increase the risk of respiratory disorders, infectious diseases, and 
cancer. Environmental temperature variations can result in 
hypothermia or hyperthermia, especially in the older adult. 

Wei enor: 

Asians are lactose intolerant; that is, they do not produce 
enough lactose to tolerate large amounts of milk and milk prod- 
ucts. If too much milk (or yogurt or milk chocolate) is eaten, undi- 
gested lactose in the intestine causes manifestations such as 
cramping, flatulence, abdominal bloating, and diarrhea (Giger & 
Davidhizar, 2008). 

Although known biologic variables among people of different 
races and cultures can be helpful in providing individualized health 
education, it is important to avoid stereotyping based on racial 
and cultural differences. For example, a person who appears to 
be African American may actually identify with Native American 
culture as a result of having a Native American parent; a recent 
emigrant from Ethiopia has a significantly different cultural back- 
ground than a black person who is a descendent of U.S. slaves. 
Making assumptions about health risk factors and preferences 
could lead to inappropriate care planning for these individuals. 
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Socioeconomic Background 

Both lifestyle and environmental influences are affected by one’s 

income level. The culture of poverty, which crosses all racial and 

ethnic boundaries, negatively influences health status. Living at 

or below the poverty level may result in crowded, unsanitary liv- 

ing conditions or homelessness. Housing often is overcrowded, 

lacks adequate heating or cooling, and is infested with insects 

and rats. Crowded living conditions increase the risk of transfer- 

ring communicable diseases. Other problems include lack of 

infant and child care, lack of medical care for injuries or illness, 

inadequate nutrition, use of addictive substances, and violence. 

Geographic Area 
The geographic area in which one lives influences health sta- 

tus. Such illnesses as malaria are more common in tropical 

areas of North America, whereas multiple sclerosis occurs with 

greater frequency in the northern United States and Canada. 

Other geographic influences are seen in the number of skin can- 

cers in people living in sunny, hot areas and sinus infections in 

people living in areas of high humidity. 

Health Promotion and Maintenance 
For many years, the emphasis in nursing was on care of the 

acutely ill patient in the hospital setting. With changes in society 

and in health care, this emphasis is shifting toward preventive, 

community-based care, including managing chronic illness. 

Although the focus of this textbook is not community health 

nursing, the importance of teaching health-promoting behaviors 

is an essential component of medical-surgical nursing. 

Healthy Living 
Practices that are known to promote health and wellness 

include the following: 

u Eat three balanced meals a day, following the guidelines 

developed jointly by the U.S. Department of Agriculture 

GRAINS 

Ele falleg8 erate) 

peices 

every day. 

VEGETABLES 

BOX 2-1 Dietary Guidelines for Health 

m Eat a variety of foods to get the energy, proteins, vitamins, 

minerals, and fiber needed for good health. 

@ Balance intake of food with physical activity. Maintain or 

improve body weight to reduce the risks of high blood 

pressure, heart disease, stroke, certain cancers, and type 

2 diabetes mellitus. 

m Choose a diet with plenty of grain products, vegetables, 

and fruits,ewhich provide needed fiber and complex carbo- 

hydrates and can help lower intake of fat. 

m Choose a diet lew in fat, saturated fat, and cholesterol to 

reduce the risk of heart attack and certain types of cancer, 

and to help maintain a healthy weight. 

m Choose a diet modérate in sugars. Increased sugar intake 

can increase weight, decrease nutrient intake, and con- 

tribute to tooth decay. 

m Choose a diet moderate in salt and sodium to help reduce 

the risk of high blood pressure. 

m Drink alcoholic beverages, if at all, in moderation. Alcohol 

provides non-nutrient calories, may be addicting, and 

causes many health problems. 

(USDA) and the U.S. Department of Health and Human 

Services (HHS) (Box 2-1). It is also helpful to follow a gen- 

eral guideline of what to eat each day, such as with the Food 

Guide Pyramid illustrated in Figure 2-2 @. The food pyramid 
was revised in 2005, with recommendations for a greater 

emphasis on monounsaturated and polyunsaturated fats, the 

inclusion of whole-grain foods with each meal, and increased 

intake of fish and vegetables. The goal of the revision is to 

reduce obesity and cardiovascular disease. A website is avail- 

able to individualize the plan by helping consumers choose 

foods and amounts. After entering their age, gender, and 

activity level, consumers get their own plan at an appropriate 

calorie level, and can print out a miniposter and worksheet to 

track progress. 

FRUITS 
Vary your veggies Focu 

MEAT & BEANS 
Oa 

MILK 
eels avi lt) 

Department 

Figure 2-2 @ The USDA Food Guide Pyramid is designed to be used as a method of helping Americans make healthy food choices and be ce 

Source: U.S. Department of Agriculture and U.S. Department of Health and Human Services. (2005). Retrieved from http://www.mypyramid.gov/downloads/miniposter.pdf 



m Exercise moderately and regularly, engaging in at least 
20 minutes of continuous activity (such as walking) five or 
more days per week. 

m Sleep 7 to 8 hours each day. 
= Limit alcohol consumption to a moderate amount (no more 

than two drinks per day for men or one drink daily for 
women), and favor red wine. 

= Eliminate smoking and use of other tobacco products such as 
smokeless tobacco. 

= Keep sun exposure to a minimum. 
a Maintain recommended immunizations (Table 2-1). 

The nurse promotes health by teaching the activities that 
maintain wellness, by providing information about the charac- 
teristics and consequences of diseases when risk factors have 
been identified, and by supplying specific information about 
decreasing risk factors (Pender, Parsons, & Murdaugh, 2006). 
The nurse also promotes health by following healthy practices 
and serving as a role model. 

NATIONAL HEALTH PROMOTION The U.S. Department of 
Health and Human Services (HHS) has published national pub- 
lic health objectives each decade since 1980. Overarching 
goals for the current decade are described in Box 2-2. 

TABLE 2-1 Recommended Immunizations for Adults 

VACCINE INDICATIONS 
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BOX 2-2 Healthy People 2020: Overarching Goals 

With the overall mission of improving the nation’s health, 
Healthy People 2020 has four overarching major goals. These 
goals address factors that contribute to the health status of 
individuals or populations, and include social and physical 
determinants of health. 

Overarching Goals 
m Eliminate preventable disease, disability, injury, and pre- 

mature death. 
@ Achieve health equity, eliminate disparities, and improve 

the health of all groups. 
™ Create social and physical environments that promote 

good health for all. 
m Promote healthy development and healthy behaviors 

across every stage of life. 

Objectives to achieve these overarching goals fall under such 
diverse topics as the following: 

Access to health services 
Chronic disease conditions 
Educational and community-based programs 
Food safety 
Global health 

Injury and violence prevention 
Nutrition and weight status, and 
Social determinants of health 

Source: U.S. Department of Health and Human Services. (2010). Healthy People 2020. 
Washington, DC: Author. 

DO NOT GIVE TO 
Measles-mumps-rubella 

personnel. 

Tetanus, diphtheria, 

pertussis (Td, Tdap) 

dose of Tdap. 

Human papillomavirus 

providers and child care workers. 

Zoster (shingles) Persons age 60 years and older. 

Anyone born after 1956 and never infected, 
or those likely to be exposed, such as those 
entering college or the military and healthcare 

Anyone who has never been vaccinated should 
have the primary tetanus and diphtheria toxoid 
series, followed by booster every 10 years. 

Adults younger than 65 years should receive one 

Hepatitis A Anyone who wishes protection and those 

traveling to countries in which hepatitis A 
infection is endemic. 

Hepatitis B Anyone likely to have repeated exposure (such as 
healthcare providers or sex partners of a known 
carrier) or who have had exposure (such as a 
needle-stick injury to a healthcare worker). 

All previously unvaccinated women through age 
(HPV) 26 years. 

Influenza Anyone at high risk for complications, healthcare 
providers, and those wanting immunity. 

Pneumococcal Anyone at high risk for pneumococcal disease, 
pneumonia those over 65 years of age. 

Varicella Anyone never infected, especially healthcare 

Pregnant women, immunocompromised people, or 
anyone with a history of anaphylactic reaction to 
egg protein or neomycin. 

People with a history of anaphylactic reaction to the 
vaccine. People with a history of encephalopathy 
following pertussis vaccine should not receive Tdap. 

People with a history of hypersensitivity to alu- 
minum hydroxide or phenoxyethanol. 

People with a history of anaphylactic reaction to 
common baker's yeast. 

People with a history of anaphylactic reaction to the 
vaccine or its components. 

Those with a high fever, or a history of anaphylactic 
reaction to egg protein. 

Pregnant women. 

Pregnant women, immunocompromised people, 
those who have received an immune globulin or a 
blood transfusion within 5 months, or those with 
a history of anaphylactic reactions to neomycin 
or gelatin. 

Pregnant women, immunocompromised people, 
and those with a history of anaphylactic reactions to 
neomycin or gelatin. 
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Disease and Illness 
Disease and illness are terms that are often used interchange- 

ably, but in fact they have different meanings. In general, nurs- 

ing is concerned with illness, whereas medicine is concerned 

with disease. 

Disease 
Disease (literally meaning “without ease”) is a medical term 

describing alterations in structure and function of the body or 

mind. Diseases may have mechanical, biologic, or normative 

causes. Mechanical causes of disease result in damage to the 

structure of the body and are the result of trauma or extremes 

of temperature. Biologic causes of disease affect body func- 

tion and are the result of genetic defects, the effects of aging, 

infestation and infection, alterations in the immune system, 

and alterations in normal organ secretions. Normative causes 

are psychologic but involve a mind—body interaction, so that 

physical manifestations occur in response to the psychologic 

disturbance. 
The cause of many diseases is still unknown. The following 

are generally accepted as common causes of disease: 

= Genetic defects 
a Developmental defects resulting from exposure to viruses, 

chemicals, or drugs that affect the developing fetus 

= Biologic agents or toxins (including viruses, bacteria, rick- 

ettsia, fungi, protozoa, and helminths) 

w Physical agents such as temperature extremes, radiation, and 

electricity 

m= Chemical agents such as alcohol, drugs, strong acids or 

bases, and heavy metals 

= Generalized response of tissues to injury or irritation 

u Alterations in the production of antibodies, resulting in aller- 

gies or hypersensitivities 

u Faulty metabolic processes (e.g., a production of hormones 

or enzymes above or below normal) 

= Continued, unabated stress 

Diseases may be classified as acute or chronic, communica- 

ble, congenital, degenerative, functional, malignant, psychoso- 

matic, idiopathic, or iatrogenic. These classifications are defined 

in Table 2-2. In all types of disease, alterations in structure or 

function cause signs and symptoms (manifestations) that 

prompt a person to seek treatment from a physician or traditional 

healer. Although both subjective symptoms and objective signs 

commonly appear with disease, objective signs often predomi- 

nate. Subjective symptoms may include such manifestations as 

nausea, general malaise, or fatigue. Examples of objective signs 

include bleeding, vomiting, diarrhea, limitation of movement, 

swelling, visual disturbances, and changes in elimination. 

However, pain (a subjective symptom) is often the primary rea- 

son that prompts a person to seek health care. 

Illness 
Iliness is the response a person has to a disease. This response 
is highly individualized because the person responds not only 
to his or her own perceptions of the disease but also to the per- 
ceptions of others. Illness integrates pathophysiologic alter- 
ations; psychologic effects of those alterations; effects on roles, 
relationships, and values; and cultural and spiritual beliefs. A 

TABLE 2-2 Disease Classifications and Definitions 

CLASSIFICATION DEFINITION 

Acute A disease that has a rapid onset, lasts a 

relatively short time, and is self-limiting 

Chronic A disease that requires continuing man- 

agement over a long period—years or 

even decades 

A disease that can spread from one 

person to another 
Communicable 

Congenital A disease or disorder that exists at or 

before birth 

Degenerative A disease that results from 

deterioration or impairment of organs 

or tissues 

Functional A disease that affects function or per- 

formance but does not have manifesta- 

tions of organic illness 

Malignant A disease that tends to become worse 

and cause death 

A psychologic disease that is mani- 

fested by physiologic symptoms 
Psychosomatic 

Idiopathic A disease that has an unknown cause 

A disease that is caused by 
medical therapy 

latrogenic 

person may have a disease and not categorize him- or herself as 

ill, or may validate feelings of illness through the comments of 

others (“You don’t look as though you feel well today”). 

ACUTEILLNESS An acute illness occurs rapidly, lasts for a 

relatively short time, and is self-limiting. The condition 

responds to self-treatment or to medical-surgical intervention. 

Patients with uncomplicated acute illnesses usually have full 

recovery and return to normal pre-illness functioning. 

Illness behaviors are the way people cope with the alter- 

ations in health and function caused by a disease. IIIness behav- 

iors are highly individualized and are influenced by age, 

gender, family values, socioeconomic status, culture, educa- 

tional level, and mental status. The commonly recognized 

sequence of illness behaviors follows: 

1. Experiencing symptoms. In the first stage of an acute ill- 

ness, a person experiences one or more manifestations that 

prompt awareness of a change in normal health. Examples 

of symptoms that signal an illness are pain, bleeding, 

swelling, fever, or difficulty with breathing. If the manifes- 

tations are mild or are familiar (such as symptoms of the 

common cold or influenza), the person usually uses over- 

the-counter medications or a traditional remedy for self- 
treatment. If the symptoms are relieved, no further action is 
taken; however, if the symptoms are severe or become 
worse, the person moves to the next stage. 

2. Assuming the sick role. In the second stage of illness 
behavior, the person assumes the sick role. This signals 
acceptance of the symptoms as indicative of an illness. The 
person usually validates this belief with others and seeks 
support for seeking professional treatment or remaining 



home from school or work. Self-preoccupation is charac- 
teristic of this stage, and the person focuses on alterations 
in function resulting from the illness. If the illness is 
resolved, the person validates a return to health with oth- 
ers and resumes normal activities; however, if manifesta- 
tions remain or increase in severity and others agree that 
no improvement has occurred, the person moves to the 
next stage by seeking medical care. 

3. Seeking medical care. nour society, a physician or other 
healthcare provider usually provides validation of illness. 
People who believe themselves to be ill (and who are 
encouraged by others to contact a healthcare provider) 
make the medical contact for diagnosis, prognosis, and 
treatment of the illness. If the medical diagnosis is of an ill- 
ness, the person moveg to the next stage. If the medical 
diagnosis does not support illness, the patient may return 
to normal functioning or may seek validation from a dif- 
ferent healthcare provider. 

4. Assuming a dependent role. The stage of assuming a 
dependent role begins when a person accepts the diagno- 
sis and planned treatment of the illness. As the severity of 
the illness increases, so does the dependent role. It is dur- 
ing this stage that the person may enter the hospital for 
treatment and care. The responses of the person to care 
depend on many different variables: the severity of the ill- 
ness, the degree of anxiety or fear about the outcome, the 
loss of roles, the support systems available, individualized 
reactions to stress, and previous experiences with illness 
care. The severity of the illness and the individual’s 
resources affect whether the person moves to the next 
stage, recovery and rehabilitation, or to chronic illness or 
even death. 
Achieving recovery and rehabilitation. The final stage of 
an acute illness is recovery and rehabilitation. The person 
now gives up the dependent role and resumes normal roles 
and responsibilities. As a result of education during treat- 
ment and care, the person may be at a higher level of well- 
ness after recovery is complete. There is no set timetable 
for recovery from an illness. The severity of the illness and 
the method of treatment affect the length of time required, 
as does the person’s compliance with treatment plans and 
motivation to return to normal health. 

-« 

CHRONIC ILLNESS Chronic illness is a term that encom- 
passes many different long-term pathologic and psychologic 
alterations in health. It is the leading health problem in the world 

today, accounting for 70% of all deaths in the United States 

(CDC, 2009). The incidence and prevalence of chronic illness is 

increasing, a trend that is predicted to continue. Current trends 

contributing to an increased incidence of chronic illnesses 

include an aging population, diseases of lifestyle and behavior 
(e.g., obesity, smoking), and environmental factors. 

Chronic illness is defined as a condition that requires con- 

tinuing management over a long period—years or even 

decades. Chronic conditions may be caused by noncommuni- 

cable disease (e.g. cancer, heart disease); persistent illnesses 

such as asthma or diabetes; long-term mental health disorders 

such as schizophrenia; or physical, sensory, or structural 

impairments (e.g. arthritis, visual impairment). 
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Chronic illness is often also characterized by impaired func- 
tion in more than one body system; responses to this impaired 
function may occur in sensory perception, self-care abilities, 
mobility, cognition, and social skills. The demands on the indi- 
vidual and family as a result of these responses are often life- 
long (Crumbie et al., 2004; Lee, 2009). 

The intensity of a chronic illness and its related manifesta- 
tions range from mild to severe. Chronic illness may be 
characterized by periods of remission and exacerbation. 
During periods of remission, the person does not experience 
symptoms, even though the disease is still clinically present. 
During periods of exacerbation, the symptoms reappear. 
These periods of change in symptoms do not appear in all 
chronic diseases. 

Each person with a chronic illness has a unique set of 
responses and needs. The response of the person to the illness 
is influenced by the following factors: 

a The point in the life cycle at which the illness develops 
u The type and degree of limitations imposed by the illness 
= The visibility of impairment or disfigurement 
a The pathophysiology causing the illness 
a The relationship between the impairment and functioning in 

social roles 

m Pain and fear 

These factors are highly complex. They are interrelated 
within each person, resulting in individualized illness behav- 
iors and needs. Because there are so many different chronic dis- 
eases and because the experience of each person with the 
illness is a composite of individualized responses, it is difficult 
to generalize about needs. However, almost all people with a 
chronic illness will need to do the following: 
a Live as normally as possible, despite symptoms and treatment 

that may make the person with a chronic illness feel alienated, 
lonely, and different from others without the illness. 

= Learn to adapt activities of daily living and self-care activities. 
= Grieve the loss of physical function and, in some cases, life 

roles, structure, income, status, and dignity. 
= Learn to manage an ongoing treatment plan. 
= Maintain a positive self-concept and a sense of hope. 
= Maintain a feeling of being in control. 
= Confront the inevitability of death (Miller, 2000). 

Many people with chronic illness successfully meet health- 
related needs, whereas others do not. Research indicates that 
adaptation is influenced by variables such as anger, depression, 
denial, self-concept, locus of control, hardiness, and disability. 
Nursing interventions for the person with a chronic illness focus 
on education to promote independent functioning, reduce 
healthcare costs, and improve well-being and quality of life. 

ILLNESS PREVENTION Activities to prevent illness include 
any measures that limit the progression of an illness at any 
point of its course. Three levels of illness prevention have been 
defined (Leavell & Clark, 1965). Each level of prevention 
occurs at a distinct point in the development of a disease 
process and requires specific nursing interventions (Edelman & 
Mandle, 2006). The levels are as follows: 

1. Primary level of prevention. _ This level includes general- 
ized health promotion activities as well as specific actions 
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that prevent or delay the occurrence of a disease. 

Following are examples of primary prevention activities: 

= Reducing exposure to environmental risks, such as air 

and water pollution 

a Eating nutritious foods 

= Protecting oneself against industrial hazards 

= Obeying seat belt and helmet laws 

= Obtaining sex counseling and practicing safer sex 

s Obtaining immunizations 

m Undergoing genetic screenings 

= Eliminating the use of alcohol and cigarettes 

2. Secondary level of prevention. This level involves activities 

that emphasize early diagnosis and treatment of an illness to 

stop the pathologic process and enable the person to return to 

his or her former state of health as soon as possible. Following 

are examples of secondary prevention activities: 

= Being screened for diseases such as hypertension, dia- 

betes mellitus, and glaucoma 

a Obtaining physical examinations and diagnostic tests 

for cancer 
a Performing self-examination for breast and/or 

testicular cancer 

w Obtaining tuberculosis skin tests 

= Obtaining specific treatment for illness (e.g., treatment 

of streptococcal infections of the throat helps prevent 

secondary disorders involving the heart and/or kidneys) 

3. Tertiary level of prevention. This level focuses on stopping 

the disease process and returning the affected individual to a 

useful place in society within the constraints of any disability. 

The activities primarily revolve around rehabilitation. 

Following are examples of tertiary prevention measures: 

w Obtaining medical or surgical treatment for an illness 

w Enrolling in specific rehabilitation programs for cardio- 

vascular problems, head injuries, and strokes 

a Joining work training programs following illness 

or injury 

a Educating the public to employ rehabilitated people to 

the fullest possible extent 

Meeting Health Needs of Adults 
The adult years commonly are divided into three stages: the 

young adult (ages 18 to 40), the middle adult (ages 40 to 65), 

and the older adult (over age 65). Although developmental 

markers are not as clearly delineated in the adult as in the infant 

or child, specific changes do occur with aging in intellectual, 

psychosocial, and spiritual development, as well as in physical 

structures and functions. s 

The developmental theories specific to the adult, with 

related stages and tasks, are listed in Table 2-3. Applying a 

variety of developmental theories is important to the holistic 

care of the adult as nurses assess, plan and implement care, and 
provide teaching. 

The Young Adult 
From ages 18 to 25, the healthy young adult is at the peak of 
physical development (Figure 2-3 ml). All body systems are 
functioning at maximum efficiency. Then, during the 30s, some 

Figure 2-3 M@ Regular exercise is a key healthy behavior for the 

young adult. 

normal physiologic changes begin to occur. A comparison of 

physical status for young adults during their 20s and 30s is 

shown in Table 2-4. 

Risks for Alterations in Health 
The young adult is at risk for alterations in health from acci- 

dents, sexually transmitted infections, substance abuse, and 

physical or psychosocial stressors. These risk factors may be 

interrelated (see the Moving Evidence into Action Moving 

Evidence into Action). 

INJURIES Unintentional injuries are the leading cause of 

injury and death in people between ages 15 and 24 (National 

Center for Health Statistics [NCHS], 2007). Most injuries and 

fatalities occur as the result of motor vehicle crashes, but 

injuries and death also result from assaults (homicide), drown- 

ing, fire, guns, occupational accidents, and exposure to environ- 

mental hazards. Accidental injury or death is often associated 

with the use of alcohol or other chemical substances, or with 

psychologic stress. Intentional self-harm (suicide) is the third 

leading cause of death in young adults of both genders. 

SEXUALLY TRANSMITTED INFECTIONS Sexually trans- 

mitted infections include genital herpes, chlamydia, gonorrhea, 

syphilis, and HIV/AIDS. The young adult who is sexually 

active with a variety of partners and who does not use condoms 

is at greatest risk for development of these diseases. Nursing 
care of patients with sexually transmitted infections is dis- 
cussed in o> Chapter 50. 

SUBSTANCE ABUSE Substance abuse is a major cause for 
concern in the young adult population. Although alcohol abuse 
occurs at all ages, it is greater in the 20s than during any other 
decade of the life span. Alcohol contributes to motor vehicle 
crashes and physical violence, and it is damaging to the devel- 
oping fetus in pregnant women. It can also cause liver disease 
and nutritional deficits. 



“ TABLE 2-3 Theories of Adult Development 

CHAPTER 2 / Health and Illness in Adults 25 

TASK THEORIST AGE 
Psychosocial Development — Erikson 18-25 

25-65 

65-death 

Spiritual Development Fowler After 18 

: 

After 30 

Westerhoff Young adult 

Middle-older adult 

Moral Development Kohlberg Adult 

Developmental Tasks Havighurst 18-35 

35-60 

60 and over 

Identity versus role confusion 

m Establishing an intimate relationship with another person 
= Committing oneself to work and to relationships 

Generativity versus stagnation 

m Accepting one’s own life as creative and productive 
m Having concern for others 

Integrity versus despair 

m Accepting worth of one's own life 
m Accepting inevitability of death 

m Having a high degree of self-consciousness 
m Constructing one’s own spiritual system 

m Being aware of truth from a variety of viewpoints 

Searching faith 

m Acquiring a cognitive and an affective faith through questioning 
one’s own faith 

Owned faith 

m Putting faith into action and standing up for beliefs 

Postconventional level 

Social contract/legalistic orientation 

m Defining morality in terms of personal principles 
m Adhering to laws that protect the welfare and rights of others 

Universal-ethical principles 

w = Internalizing universal moral principles 
m Respecting others; believing that relationships are based on 

mutual trust 

Selecting and learning to live with a mate 
Starting a family and rearing children 
Managing a home 
Starting an occupation 

Taking on civic responsibility 
Finding a congenial social group 

Achieving civic and social responsibility 
Establishing and maintaining an economic standard of living 
Assisting teenage children in becoming responsible and happy 
adults 
Developing leisure-time activities 
Relating to one's spouse as a person 
Accepting and adjusting to the physiologic changes of middle age 
Adjusting to aging parents 

Meeting civic and social obligations 
Establishing an affiliation with one’s own age group 
Establishing satisfactory physical living arrangements 
Adjusting to decreasing physical strength, health, retirement, 
reduced income, death of spouse 

Source: Data from Erickson, E. (1963). Childhood and Society (2nd ed.). New York: Norton; Fowler, W. (1981). Stages of Faith: The Psychology of Human Development and the Quest for Meaning. New York: Harper & Row; 
Havighurst, R. J. (1972). Human Development and Education (3rd ed.). New York: Longman; Kohlberg, L. (1979). The Meaning and Measurement of Moral Development. New York: Clark University; and Westerhoff, J. (1976). Will 
Our Children Have Faith? New York: Seabury Press. 

Other substances that are commonly abused include nico- 

tine, marijuana, amphetamines (including methamphetamine), 

cocaine, and crack. Smoking increases the risk of respiratory 

and cardiovascular diseases. Marijuana can affect memory and 

learning for days to weeks after its use. Methamphetamine, a 

highly addictive substance, can lead to structural and functional 

changes in the areas of the brain associated with emotion and 
memory. Cocaine and crack can cause death from cardiovascu- 
lar effects (increased heart rate and ventricular dysrhythmias), 
and can lead to addiction and health problems in the baby born 
to an addicted mother. Nursing care of patients with problems 
of substance abuse is discussed in ce Chapter 6. 
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TABLE 2-4 Physical Status and Changes in the Young 

Adult Years 

STATUS DURING STATUS DURING 

ASSESSMENT ~_- THE 20S THE 30S Ag 

Skin Smooth, even Wrinkles begin 

temperature to appear 

Hair Slightly oily, shiny Graying may begin 

Balding may begin Balding may begin 

Vision Snellen 20/20 Some loss of visual 

Musculoskeletal 

Cardiovascular 

Respiratory 

Strong, coordinated 

Maximum cardiac 

output 

60-90 beats/minute 

Mean BP: 120/80 

Rate: 12-20 

Full vital capacity 

acuity and 
accommodation 

Some loss of 

strength and 
muscle mass 

Slight decline in 
cardiac output 

60-90 beats/minute 

Mean BP: 120/80 

Rate: 12-20 

Slight decline in 

vital capacity 

PHYSICAL AND PSYCHOSOCIAL STRESSORS Physical 
stressors that increase the risk of illness include environmental 

pollutants and work-related risks (e.g., electrical hazards, 

mechanical injuries, or exposure to toxins or infectious agents). 

Other physical stressors include exposure to the sun, participa- 

tion in high-risk activities (e.g., contact sports, driving too fast), 

ingestion of chemical substances (e.g., caffeine, alcohol, nico- 

tine), and pregnancy. Young adults have the highest rate of 

injury-related visits to emergency departments (NCHS, 2009). 

Many different and individualized psychosocial stressors 

may affect the young adult. Choices must be made about edu- 

cation, occupation, relationships, independence, and lifestyle. 

These choices indirectly affect future health. The young adult 

without adequate education or job skills may face unemploy- 

ment, poverty, homelessness, and limited access to health care. 

Nearly half of all marriages end in divorce, usually within the 

first 10 years. People who are divorced have more health prob- 

lems than those who remain married (NCHS, 2002). Divorce 

often results in loneliness, feelings of failure, financial difficul-’ 

ties, domestic violence, and child abuse. The inability of the 

young adult to cope with these stressors may result in suicide, 

which ranks close to accidents as a major cause of death in this 

age group. Although difficult to prove, it is believed that some 

accidental deaths, especially when associated with substance 

abuse, are actually suicides. 

Assessment Guidelines 
The following guidelines are useful in assessing the achieve- 

ment of significant developmental tasks in the young adult. 

Does the young adult 

u feel independent from parents? 

m have a realistic self-concept? 
aw like oneself and the direction in which life is going? 

= interact well with family? 
= cope with the stresses of constant change and growth? 

aw have well-established bonds with significant others, such as 

marriage partners or close friends? 

m have a meaningful social life? 

m have a career or occupation? 
= demonstrate emotional, social, and economic responsibility 

for his or her own life? 

m have a set of values that guide behavior? 

w have a healthy lifestyle? 

Physical assessment of the young adult includes height and 

weight, blood pressure, and vision. During the health history, 

the nurse should ask specific questions about substance use, 

sexual activity and concerns, exercise, eating habits, menstrual 

history and patterns, coping mechanisms, any familial chronic 

illnesses, and family changes. See Table 2—5 for health screen- 

ing recommendations for young and middle adults. 

Traditional college students who fall into the young adult age 
group (ages 18 to 24) often engage in risky behaviors that 
increase their health risks. Students responding to a 2008 
survey by the American College Health Association reported 
the following: 
m stress that interfered with academic performance (34%) 

sleep difficulties (26%) 

consuming one to four drinks while partying (88%) 

engaging in behaviors they regretted after drinking (36%) 

feeling depressed (18.4%) 
being in an emotionally abusive relationship (13.6%) 

These behaviors have major implications for the health of this 

segment of young adults. This survey also found that students 
identify health educators and health center staff as credible 
sources of health-related information. 
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Health Promotion for Young Adults 

AMOI LENE 

IMPLICATIONS FOR NURSING 
Nurses in college-based health centers and primary care ‘ 

settings are in position to provide resources and education for i 
college-age students. Interventions that focus on wellness, 

health promotion, and coping strategies can have a positive 
impact on student outcomes (Ahern, 2009). Nurses should 
reach out to young, college-age adults to provide support and 
education to promote healthy behaviors. 

CRITICAL THINKING IN PATIENT CARE 
1. Considering the current preferred methods of communicat- 

ing among adolescents and young adults, develop potential 
strategies for outreach to and health and wellness education 
for students on a traditional, residential college campus. 

2. How might you modify these planned strategies to reach stu- 
dents enrolled in a college where the primary student popu- 
lation is commuters? 

3. Would your strategies and focus change if your goal was 
health promotion for nontraditional college students (ages 25 
and older)? 
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TABLE 2-5 Recommended Health Screening for Healthy Adults (without specific risk factors) 
EXAMINATION 

Health maintenance examination: 
m Height, weight, body mass index 
mw Risk evaluation & counseling 
a Safety 

Behavioral assessment 

Every 1 to 5 years 

Blood pressure Every 2 years; more 
frequently if 120/80 
or higher 

Breast cancer: 

a Clinical breast exam : 
= Mammography 

Every 3 years 

Cervical cancer (Pap test) 

every 2 to 3 years after 
three normal results 

Cholesterol and lipid profile Every 5 years 

Chlamydia 

under age 26 

Colorectal cancer: 

m Fecal occult blood test (FOBT) or 
fecal immunochemical test (FIT) 

mw Flexible sigmoidoscopy or double 
contrast barium enema 

m Colonoscopy 

Diabetes mellitus 

Glaucoma 

Osteoporosis 

Prostate cancer 

Promoting Healthy Behaviors in the Young Adult 
The nurse promotes health in the young adult by teaching the 

behaviors listed in Box 2-3. Health information for the young 

adult is primarily provided in community settings. Examples 

are as follows: 

= Health-related courses and seminars at colleges and univer- 

sities include information on the use of sports and exercise 

facilities, alcohol and drug abuse, smoking cessation, mental 

health, and sexual health. 

m= Workplace programs include blood pressure monitoring, 

exercise, smoking cessation, cafeteria nutrition guidelines, 

and stress reduction activities. 

= Community programs include media information, health 

fairs, support groups, and information about risk factors for 
disease and injury. 

YOUNG ADULTS (18-40) 

Annually until age 30, then 

All sexually active women 

Sources: Cokkinides, V., Bandi, P, Siegel, R., Ward, E. M., & Thun, M. J. (2007). Cancer prevention & early detection facts & figures 2008. Atlanta, GA: American Cancer Society; National Guideline Clearinghouse. (2006). Adult preven- 
tive services (ages 18-49). Southfield, Ml: Michigan Quality Improvement Consortium; National Guideline Clearinghouse. (2006). Adult preventive services (ages 50-65+). Southfield, Ml: Michigan Quality Improvement Consortium. 
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RECOMMENDED FREQUENCY 

OLDER ADULTS 
(65 AND OLDER) 

Every 1 to 2 years 

MIDDLE ADULTS (40-65) 

Every 1 to 3 years 

Every 2 years; more frequently 
if 120/80 or higher 

Every 2 years; more fre- 
quently if 120/80 or higher 

Annually 

Annually 

Annually 

Annually to age 75 

Every 2 to 3 years if normal May discontinue; resume 
if has new sexual partner 

Every 5 years Every 5 years 

Annually beginning at age 50 Annually 

Every 5 years beginning at 
age 50 

Every 10 years beginning at 
age 50 

Every 5 years 

Every 10 years to age 80 

Fasting plasma glucose 
every 3 years 

Fasting plasma glucose every 
3 years 

Every 2 years 

Bone mineral density; 

repeat every 2 years for 
those at risk 

DRE and PSA annually Digital rectal exam (DRE) and 

prostate-specific antigen (PSA) 
annually beginning at age 50 
(age 45 for black males and men 
with strong family history of 
prostate cancer) 

The Middle Adult 
The middle adult, ages 40 to 65, has physical status and func- 
tion similar to that of the young adult. However, many changes 
take place between ages 40 and 65. Table 2-6 lists the physical 
changes that normally occur in the middle years. 

Risks for Alterations in Health 
The middle adult is at risk for alterations in health from obesity, 
cardiovascular disease, cancer, substance abuse, and physical 
and psychosocial stressors. These factors may be interrelated. 

OBESITY The middle adult often has a problem maintaining 
a healthy weight. Weight gain in middle adulthood is usually 
the result of continuing to consume the same number of calo- 
ties while decreasing physical activity and experiencing a 
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BOX 2-3 Healthy Behaviors in the Young Adult 

= Choose foods from all food groups, and eat a variety of foods. 

= Choose a diet low in fat (30% or less of total calories), 

saturated fat (less than 10% of calories), and cholesterol 

(less than 300 mg daily). 

@ Choose a diet that each day includes at least seven serv- 

ings of fruits and vegetables, and six servings of grains. 

m Use sugar, salt, and sodium in moderation. 

= For females, increase to or maintain 18 mg of iron daily in 

the diet, 1000 mg of calcium, and 400 mg of folic acid per 

day through diet or supplements. 

w Have regular dental examinations and cleanings. 

m Make exercise a regular part of life, carrying out activities 

that increase the heart rate to a set target, and maintain 

that rate for 30-60 minutes five or more days a week. 

w Include exercise as part of any weight reduction program. 

Maintain immunizations. 

decrease in basal metabolic rate. Obesity affects all of the 

major organ systems of the body, increasing the risk of athero- 

sclerosis, hypertension, elevated cholesterol and triglyceride 

levels, and diabetes. Obesity is also associated with heart dis- 

ease, cancer, osteoarthritis, and gallbladder disease. 

‘TABLE 2-6 Physical Changes in the Middle Adult Years _ 
ASSESSMENT CHANGES 

Skin mw Decreased turgor, moisture, and subcu- 

taneous fat result in wrinkles. 
m Fat is deposited in the abdominal and 

hip areas. 

Loss of melanin in hair shaft causes 

graying. 
Hairline recedes In males. 

Sensory Visual acuity for near vision decreases 
(presbyopia) during the 40s. 
Auditory acuity for high-frequency 
sounds decreases (presbycusis); more 
common in men. 
Sense of taste diminishes. 

Musculoskeletal Skeletal muscle mass decreases by 
about age 60. 
Thinning of intervertebral discs results 
in loss of height (about 2.5 cm [1 inch]). 
Postmenopausal women may develop 
low bone density or osteoporosis. 

Cardiovascular Blood vessels lose elasticity. 
Systolic blood pressure may increase. . 

Respiratory Loss of vital capacity (about 1 L from 
age 20 to 60) occurs. 

Gastrointestinal Large intestine gradually loses muscle 
tone; constipation may result. 
Gastric secretions are decreased. 

Genitourinary Hormonal changes occur: menopause, 

women (J estrogen); andropause, 

men (| testosterone). 

Endocrine Gradual decrease in glucose 
tolerance occurs. 

CARDIOVASCULAR DISEASE The major risk factors, espe- 

cially for coronary heart disease, include age, male gender, 

family history, physical inactivity, cigarette smoking, hyper- 

tension, elevated blood cholesterol levels, and diabetes. Other 

contributing factors include obesity, stress, and lack of exer- 

cise. The middle adult is at risk for peripheral vascular, cere- 

brovascular, and cardiovascular disease. 

CANCER Cancer is the third leading cause of death in adults 

between ages 25 and 64 in the United States, with one-third of 

cases occurring between ages 35 and 64. Cancers of the breast, 

colon, lung, and reproductive system are common in the mid- 

dle years. Prolonged exposure to environmental carcinogens 

and use of alcohol and nicotine are significant cancer risk fac- 

tors for the middle adult. Nursing care of the patient with can- 

cer is discussed in Chapter 14. 

SUBSTANCE ABUSE Although the middle adult may abuse 

a variety of substances, the most commonly abused are alcohol, 

nicotine, and prescription drugs. Excess alcohol use in the mid- 

dle adult contributes to an increased risk of liver cancer, cir- 

rhosis, pancreatitis, hyperlipidemia, and anemia. Alcoholism 

also increases the risk of accidental injury or death and disrupts 

careers and relationships. Cigarette smoking increases the risk 

of cancer of the larynx, lung, mouth, pharynx, bladder, pan- 

creas, esophagus, and kidney; of chronic obstructive pul- 

monary disorders; and of cardiovascular disease. 

PHYSICAL AND PSYCHOSOCIAL STRESSORS _ The middle 

adult years are ones of change and transition, frequently result- 

ing in stress. Both men and women must adapt to changes in 

physical appearance and function and accept their own mortal- 

ity. Children may leave home or choose to remain at home 

longer than they are welcome. Parents are aging, with illness 

probable and death inevitable. The middle adult thus becomes 

part of what has been called “the sandwich generation,’ caught 

between the need to care for both children and aging parents. 

Both men and women may make career changes, and 

approaching retirement becomes a reality. Divorce in the mid- 

dle years is a major emotional, social, and financial stressor. 

Assessment Guidelines 
The following guidelines are useful in assessing the achieve- 

ment of significant developmental tasks in the middle adult. 
Does the middle adult 

m accept the aging body? 
= feel comfortable with and respect him- or herself? 
m enjoy some new freedom to be indépendent? 

m accept changes in family roles? 
m enjoy success and satisfaction from work and/or family roles? 
m interact well and share companionable activities with a 

partner? 
m expand or renew previous interests? 
m pursue charitable and altruistic activities? 
= consider plans for retirement? 
= have a meaningful philosophy of life? 
m follow preventive healthcare practices? 



Health Promotion for 
| Middle Adults 

Selected resources that nurses may find helpful when 
planning evidence-based nursing care follow. 
m O'Rourke, J. (2009). Blazing the trail into boomer wellness 

and prevention. Rehab Management, 22(6), 10, 12-13. 
m Zender, R., & Olshansky, E. (2009). Promoting wellness in 

women across the life span. The Nursing Clinics of North 
America, 44(3), 281-291. 
a 

Physical assessment of the middle adult includes all body 
systems, including blood pressure, vision, and hearing. 
Monitoring for risks and onset of cancer symptoms is essential 
(see Table 2-5). During the health history, the nurse should ask 
specific questions about food intake and exercise habits, sub- 
stance abuse, sexual concerns, changes in the reproductive sys- 
tem, coping mechanisms, and family history of chronic illnesses. 

Promoting Healthy Behaviors in the Middle Adult 
The nurse promotes health in the middle adult by teaching the 
behaviors listed in Box 24. Information about health for the 
middle adult may be provided in a variety of community set- 
tings, including outpatient clinics, occupational health clinics, 
and private practice. Examples are as follows: 

= Specific programs emphasize accepting responsibility for 
one’s own health. This type of teaching can be in a seminar 
or on a one-to-one basis, and includes information specific to 
a group of individuals with an identified need, such as smok- 
ers, women who have just entered the workforce, or men 
nearing retirement. 

= The community and industries provide information about 
safety hazards in the home and workplace, as well as during 
leisure activities. 

= Literature about community resources is available for health 
promotion, including programs offered at alcohol/drug abuse 
treatment centers, clinics and health centers, counseling 

services, crisis intervention centers, spouse abuse programs, 
and health education and promotion agencies (e.g., 

American Red Cross, American Cancer Society, American 

Heart Association, YWCA, YMCA). 

BOX 2-4 Healthy Behaviors in the Middle Adult 

Choose foods from all food groups, and eat a variety of foods. 

Choose a diet low in fat (30% or less of total calories), 
saturated fat (less than 10% of calories), and cholesterol 
(less than 300 mg daily). Adjust daily calorie intake to 
maintain healthy weight. 

Choose a diet that each day includes at least seven serv- 
ings of fruits and vegetables, and six servings of grains. 
Use sugar, salt, and sodium in moderation. 

Increase calcium intake (in perimenopausal women) to 
1200 mg daily. 
Consume high-fiber foods. 
Have regular dental examinations and cleanings. 
Make exercise a part of life, carrying out regular exercise 
that is moderately strenuous, is consistent, and avoids 
overexertion; exercise for 30 minutes five or more days 
a week. 
Include exercise as part of any weight reduction program. 
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The Older Adult 
The older adult period begins at age 65, but it can be further 
divided into three periods: the young-old (ages 65 to 74), the 
middle-old (ages 75 to 84), and the old-old (age 85 and over). 
With increasing age, a number of normal physiologic changes 
occur, as listed in Table 2—7. 

The older adult population is increasing more rapidly than 
any other age group. In the last century, the number of adults in 
the United States living to age 65 or older increased from 4% 
in 1900 to 12.4% in 2006. There will be 71.5 million older 
adults by the year 2030, almost twice the number in 2005. The 
average life expectancy in the United States is 75.2 years for 
men and 80.4 years for women (Administration on Aging, 
2007; NCHS, 2009). 

FAST FACTS 
Diversity in Older Adults ' 
m Currently, minority older adults comprise over 19% of all 

older Americans. : 
m By 2030, the minority older adult population is projected 

to increase by 183%, compared with 74% for the older 
adult white population. 
Minority elders will increase as follows: African Americans 
= 147%, Asians = 208%, Hispanic Americans = 254%, 
American Indians and Alaska Natives = 143%. i 

semaiimeaneiaes 

Source: Data from Administration on Aging. (2007). A profile of older Americans: 2007. 
Retrieved from www.aoa.gov/prof/Statistics/profile/profiles.aspx 
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The increasing numbers of older adults have important impli- 
cations for nursing. Patients in all healthcare settings will be 
older, with nursing care and teaching needs that differ from those 
of young and middle adults. Although gerontologic nursing (care 
of the older adult) is a nursing specialty area, it is also an integral 
component of medical-surgical nursing (Figure 2-4 Ml). 

Risks for Alterations in Health 
The older adult is at risk for alterations in health from a variety 
of causes. Most older adults have one or more chronic health 
problems; many have multiple illnesses. The most frequently 

Figure 2—4 @ The older adult population is increasing more rapidly 
than any other age group, making gerontologic nursing an integral 
component of medical-surgical nursing practice. 
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TABLE 2-7 Physical Changes in the Older Adult Years 

ASSESSMENT CHANGES : 

Skin m Decreased turgor and sebaceous gland activity result in dry, wrinkled skin. Melanocytes cluster, causing 

“age spots” or “liver spots.” 

Hair and nails = Scalp, axillary, and pubic hair thins; nose and ear hair thickens. Women may develop facial hair. 

m Nails grow more slowly; may become thick and brittle. 

Sensory a Visual field narrows, and depth perception is distorted. 

m Pupils are smaller, reducing night vision. 

Lenses yellow and become opaque, resulting in distortion of green, blue, and violet tones and increased 

sensitivity to glare. 
Production of tears decreases. 

Sense of smell decreases. 

Age-related hearing loss progresses, involving middle- and low-frequency sounds. 

Threshold for pain and touch increases. 

Proprioception (sense of physical position) may be altered, increasing risk for falls. 

“ 

Loss of overall mass, strength, and movement of muscles occurs; tremors may occur. 

Loss of bone structure and deterioration of joint cartilage results in kyphosis, increased risk of fractures, 

and restricted range of motion. 

Musculoskeletal 

Cardiovascular Systolic blood pressure rises. 
Cardiac output decreases. 
Peripheral resistance increases, and capillary walls thicken. 

Respiratory Continued loss of vital capacity occurs as the lungs become less elastic and more rigid. 

Anteroposterior chest diameter and residual volume increase. 
Although blood carbon dioxide levels remain relatively constant, blood oxygen levels decrease by 

10%-15%. 

Gastrointestinal Decreased saliva production and loss of taste buds decrease ability to taste salt and sweet. 
Gag reflex is decreased, stomach motility reduced, and gastric emptying is delayed. 
Both large and small intestines have some atrophy, with decreased peristalsis. 
The liver decreases in weight and storage capacity; gallstones increase; pancreatic enzymes decrease. 

Genitourinary Kidneys lose mass, and the glomerular filtration rate is reduced (by nearly 50% from young adulthood to 

old age). 
Bladder capacity decreases, and the micturition reflex is delayed. Urinary retention is more common. 
Women may have stress incontinence; men may have an enlarged prostate gland. 

m Reproductive changes in men occur: 

—lTestosterone decreases. 

—Sperm count decreases. 

—Testes become smaller. 

—Length of time to achieve an erection increases; erection is less full. 
mw Reproductive changes in women occur: 

—Estrogen levels decrease. 

—Breast tissue decreases. 

—Vagina, uterus, ovaries, and urethra atrophy. 

—Vaginal lubrication decreases. 

—Vaginal secretions become alkaline. 

Endocrine Pituitary gland loses weight and vascularity. 
Thyroid gland becomes more fibrous, and plasmaT, levels decrease. 
Pancreas releases insulin more slowly; increased blood glucose levels are common. 
Adrenal glands produce less cortisol. 
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occurring conditions in the older adult are hypertension, arthri- injury is increased by normal physiologic changes that accom- 
tis, heart diseases, cancer, sinusitis, and diabetes. The leading _ pany aging, pathophysiologic alterations in health, environ- 
causes of death are heart disease, cancer, and stroke. Like the mental hazards, and lack of support systems. The three major 
middle adult, the older adult is at risk for alterations in health causes of injury in the older adult are falls, fires, and motor 
from obesity and a sedentary lifestyle. Other risk factors spe- vehicle crashes. Of these, falls with resultant hip fractures are 

cific to this age group include accidental injuries, pharmaco- the most significant in terms of long-term disability and death. 
logic effects, and physical and psychosocial stress. 

PHARMACOLOGIC EFFECTS A number of risk factors pre- 
INJURIES. Injuries in the older adult cause many different dispose the older adult to toxic drug effects. Age-related changes 
problems: illness, financial burdens, hospitalization, self-care _in tissue and organ structure and function alter the absorption of 
deficits, loss of independence, and even death. The risk of both oral and parenteral medications. Low nutritional levels and 



decreased liver function may alter drug metabolism. The aging 
kidney may not excrete drugs at the normal clearance rate. Self- 
administration of both prescribed and over-the-counter med- 
ications presents risks for error resulting from confusion, 
forgetfulness, or misreading the directions. The older adult 
may take several drugs at once, increasing the risk for adverse 
drug interactions. In addition, the older adult living on a fixed 
income may have to make a choice between buying medica- 
tions or food, resulting in undermedication and ineffective 
treatment of an illness. 

PHYSICAL AND PSYCHOSOCIAL STRESSORS The older 
adult is exposed to the same environmental hazards as the 
young and middle adult, but the effects of an accumulation of 
years of exposure may now appear. For example, exposure to 
the sun in earlier years may be manifested by skin cancer, and 
the long-term effects of exposure to noise pollution can result 
in impaired hearing. The older adult is at increased risk for res- 
piratory disorders as a result of years of smoking, or from such 
pollutants as coal or asbestos dust. Living conditions and eco- 
nomic constraints may prevent the older adult from having nec- 
essary heating and cooling, contributing to thermal-related 
illnesses and even death. Elder abuse and neglect further 
increase the risk of injury or illness. 

Psychosocial stressors for the older adult include the illness 
or death of a spouse, decreased or limited income, retirement, 
isolation from friends and family because of lack of trans- 
portation or distance, return to the home of a child, or reloca- 
tion to a long-term healthcare facility. A further stressor may be 
role loss or reversal—for example, when the wife becomes the 
caretaker of her chronically ill husband. 

Assessment Guidelines 
The following guidelines are useful in assessing the achieve- 
ment of significant developmental tasks in the older adult. Does 
the older adult 

= adjust to the physiologic changes related to aging? 

m= manage retirement years in a satisfying manner? 

m have satisfactory living arrangements and income to meet 

changing needs? 

= participate in social and leisure activities? 

m have a social network of friends and support persons? 

= view life as worthwhile? 

w have high self-esteem? 

= have the abilities to care for self or to secure appropriate help? 

m gain support from a value system or spiritual philosophy? 

= adapt lifestyle to diminishing energy and ability? 

m accept and adjust to the death of significant others? 

Physical assessment of the older adult includes a careful 

examination of all body systems. During the health history, the 

nurse should ask specific questions about usual dietary pat- 

terns; elimination; exercise and rest; use of alcohol, nicotine, 

over-the-counter medications and prescription drugs; sexual 

concerns; financial concerns; and support systems. 

Promoting Healthy Behaviors in the Older Adult 
The nurse promotes health in the older adult by teaching the 
behaviors listed in Box 2—5 and encouraging screening exami- 

nations as outlined in Table 2—5. Medicare covers the cost of 

CHAPTER 2 / Health and Illness in Adults 31 

Health Promotion for 

GCARE | Older Adults 

Selected resources that nurses may find helpful when 
planning evidence-based nursing care follow. 

m@ Kennedy, R. D., & Cullamar, K. (2007). Try this: Best prac- 
tices in nursing care to older adults. Immunizations for 
older adults. The Hartford Institute for Geriatric Nursing, 
Division of Nursing, New York University. Available at 
www.hartfordign.org, 

m Lee, C. (2009). A comparison of health promotion behav- 
iors in rural and urban community-dwelling spousal care- 
givers. Journal of Gerontological Nursing, 35(5), 34-40. 
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most regular screening examinations, based on recommended 
frequency of the exam. Older adults may be concerned about the 
cost of undergoing health promotion and screening exams; pro- 
viding information about Medicare coverage can relieve con- 
cerns and promote compliance with recommended schedules. 

Older adults get the same benefits from health teaching as 
young adults and middle adults; they should never be viewed as 
being “too old” for healthy living practices. However, nurses 
should structure teaching activities to meet age-related physio- 
logic changes, such as using charts and literature with large 
print. Health education for the older adult is provided in hospi- 
tals, long-term care facilities, retirement centers, outpatient 
clinics, senior citizen centers, and other community settings. 
Examples are as follows: 

= Educational seminars teach about accident prevention in the 
home, in automobiles, and when taking public transportation. 

m Health screenings and information from health fairs can 
specifically aid the older adult. 

= Community programs provide immunization for influenza 
and pneumonia. 

= Literature is available about financial assistance for health 
care, crisis hot lines, community services and resources (as 
described earlier for the middle adult), transportation, and 
nutrition (such as the Meals on Wheels program). 

The Family of the Adult Patient 
Although some patients are totally alone in the world, most have 
one or more people who are significant in their lives. These sig- 
nificant others may be related or bonded to the patient by birth, 
adoption, marriage, or friendship. Although not always meeting 
traditional definitions, people (or even pets) significant to the 
patient are the patient’s family. The nurse includes the family as 
an integral component of care in all healthcare settings. 

Definitions and Functions of the Family 
What is a family? The definitions of family vary by culture and 
change as society changes. According to one definition, a fam- 
ily is a unit of people related by marriage, birth, or adoption 
(Duvall, 1977). A more comprehensive definition is that a fam- 
ily is a social unit composed of two or more people who are 
emotionally involved with each other. 

Although every family is unique, all families have certain 
structural and functional features in common. Family struc- 
ture (family roles and relationships) and family function 
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BOX 2-5 Healthy Behaviors in the Older Adult 

m Eat a variety of nutrient-dense foods and beverages within 

and among the basic food groups while choosing foods that | 

limit the intake of saturated and trans fats, cholesterol, 

added sugars, salt, and alcohol. 

mw Choose a diet low in fat (30% or less of total calories), sat- 

urated fat (less than 10% of calories), and cholesterol (less 

than 300 mg daily). Choose foods high in fiber, low in 

sodium, and high in potassium. 

m People with dark skin and those with little sunlight expo- 

sure should consume extra vitamin D from fortified foods 

or supplements. 

w Individuals with hypertension and African Americans should 

consume no more than 1500 mg of sodium each day. 
m |f weight loss is needed, aim for a slow, steady loss by 

decreasing caloric intake while maintaining an adequate 
nutrient intake and increasing physical activity. 

w Increase calcium intake to 1200 mg daily. 
mw Make exercise a part of life, carrying out regular exercise that 

is moderately strenuous, is consistent, and avoids overexer- | 

tion; exercise for 30 to 60 minutes every day, if possible. 
m Practice good oral hygiene with teeth brushing and floss- 

ing and have a dental checkup one to two times a year. 

m@ Use sunscreen and avoid sunburn. 
m@ Obtain an annual influenza immunization and have the 

pneumonia vaccine at age 65. (Medicare pays for an 
annual influenza immunization once a year in the fall or 
winter and covers the cost of the pneumococcal vaccine, 

which most people only need once.) 

(interactions among family members and with the commu- 

nity) provide the following: 

u Interdependence. The behaviors and developmental level 

of individual family members constantly influence and are 

influenced by the behaviors and developmental level of all 

other members of the family. 

a Maintaining boundaries. The family creates boundaries 

that guide its members, providing a distinct and unique 

family culture. This culture, in turn, provides values. 

a Adapting to change. The family changes as new members 

are added, current members leave, and the development of 

each member progresses. 

Performing family tasks. Essential tasks maintain the sta- 

bility and continuity of the family. These tasks include phys- 

ical maintenance of the home and the people in the home, the 

production and socialization of family members, and the 

maintenance of the psychologic well-being of members. 

Family Developmental Stages and Tasks 
The family, like the individual, has developmental stages and 

tasks. Each stage brings change, requiring adaptation; each 

new stage also brings family-related risk factors for alterations 

in health. The nurse must consider the needs of the patient both 

at a specific developmental stage and within a family with spe- 
cific developmental tasks. Family developmental stages and 
developmental tasks are described next; related risk factors and 
health problems for each stage are listed in Table 2-8. 

Couple 
Two people living together with or without being married are in 
a period of establishing themselves as a couple. The develop- 
mental tasks of the couple include adjusting to living together as 

a couple, establishing a mutually satisfying relationship, relat- 

ing to kin, and deciding whether to have children (in those of 

child-bearing age). 

Family with Infants and Preschoolers 

The family with infants or preschoolers must adjust to having* 

and supporting the needs of more than two members. Other 

developmental tasks of the family at this stage are developing 

an attachment between parents and children, adjusting to the 

economic costs of having more members, coping with energy 

depletion and lack of privacy, and carrying out activities that 

enhance growth and deyelopment of the children. 

Family with School-Age Children 
The family with school-age children has the developmental 

tasks of adjusting to the expanded world of children in school 

and encouraging educational achievement. A further task is 

promoting joint decision making between children and parents. 

Family with Adolescents and Young Adults 
The developmental tasks of the family with adolescents and 

young adults focus on transition. While providing a supportive 

home base and maintaining open communications, parents 

must balance freedom with responsibility and release adult 

children as they seek independence. 

Family with Middle Adults 
The family with middle adults (in which the parents are middle 

aged and children are no longer at home) has the developmen- 

tal tasks of maintaining ties with older and younger generations 

and planning for retirement. If the family consists of just the 

middle-aged couple, they have the developmental task of 

reestablishing the relationship and (if necessary) acquiring the 

role of grandparents. 

Family with Older Adults 
The older adult family has the developmental tasks of adjusting 

to retirement, adjusting to aging, and coping with the loss of a 

spouse. If a spouse dies, further tasks include adjusting to liv- 

ing alone or closing the family home. 

The Family of the Patient with a 
Chronic Illness 
The patient with a chronic illness may be hospitalized for diag- 

nosis and treatment of acute exacerbations, but the care of the 

patient is primarily provided at home. Chronic illness in a fam- 
ily member is a major stressor that may cause changes in fam- 
ily structure and function, as well as changes in performing 
family developmental tasks. 

Many different factors affect family responses to chronic ill- 
ness; family responses in turn affect the patient’s response to 
and perception of the illness. Factors influencing response to 
chronic illness include personal, social, and economic 
resources; the nature and course of the disease; and demands of 
the illness as perceived by family members. 

Support for the family is essential. The following informa- 
tion should be considered when performing any family assess- 
ment and developing a patient’s plan of care: 

= Cohesiveness and communication patterns within the family 
m Family interactions that support self-care 
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STAGE RISK FACTORS 
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HEALTH PROBLEMS 
Couple or Family with Infants 
and Preschoolers 

: Family with School-Age 
Children 

Family with Adolescents 
and Young Adults 

Family with Middle Adults 

Family with Older Adults 

Lack of knowledge about family planning, 
contraception, sexual and marital roles 

Inadequate prenatal care 

Altered nutrition: inadequate nutrition, overweight, 
underweight 

Smoking, alcohol/drug abuse 

First pregnancy before age 16 or after age 35 

Low socioeconomic status 

Lack of knowledge about child health and safety 

Unsafe home environment 

Working parents with inappropriate or inadequate 
resources for child care 

Low socioeconomic status 

Child abuse or neglect 

Multiple, closely spaced children 

Repeated infections, accidents, and hospitalizations 

Unrecognized and unattended health problems 

Poor or inappropriate nutrition 

Toxic substances in the home 

Family values of aggressiveness and competition 

Lifestyle and behavior leading to chronic illness 
(substance abuse, inadequate diet) 

Lack of problem-solving skills 

Conflicts between parent and children 

High-fat, high-cholesterol diet 

Overweight 

Hypertension 

Smoking, alcohol abuse 

Physical inactivity 

Personality patterns related to stress 

Exposure to environment: sunlight, radiation, 
asbestos, water or air pollution 

Depression 

Depression 

Drug interactions 

Chronic illness 

Death of spouse 

Reduced income 

Poor nutrition 

Lack of exercise 

Past environment and lifestyle 

Sexually transmitted infection 

Premature pregnancy 

Infertility 

Low-birth-weight infant 

Birth defects 

Poisoning 

Injury to infant or child 

Accidents 

Psychologic stress 

Family violence (child or spousal abuse) 

Behavior problems 

Speech and vision problems 

Learning disabilities 

Communicable diseases 

Physical abuse 

Cancer 

Developmental delay 

Obesity, underweight 

Violent death and injury 

Alcohol/drug abuse 

Unwanted pregnancy 

Suicide 

Sexually transmitted infections 

Domestic abuse 

Cardiovascular disease (coronary heart 
disease and cerebral vascular disease) 

Cancer 

Diabetes mellitus 

Accidents 

Suicide 

Mental illness 

Impaired vision and hearing 

Hypertension 

Acute illness 

Chronic illness 

Infectious diseases (influenza, pneumonia) 

Injuries from burns and falls 

Depression, suicide 

Alcohol abuse 

= Number of friends, relatives, and social support systems 
(e.g., church members) available 

= Family values and beliefs about health and illness 
= Cultural and spiritual beliefs 

= Developmental level of the patient and family 

It is important to remember that standardized teaching plans 
may not be effective. Rather, patients with chronic illnesses and 

their families should be given the freedom to choose appropri- 
ate literature, self-help or support groups, and interactions with 
others who have the same illness. 
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gt Health, an everchanging state, is affected by genetic makeup; 

cognitive abilities and educational level; race, ethnicity, and cultural 

background; age, gender, and developmental level; lifestyle and 

environment; socioeconomic background; and geographic area. 

m The emphasis of nursing has shifted from acute illness care in 

the hospital setting to preventive community-based care. An 

essential component of medical-surgical nursing is teaching 

health-promoting behaviors to promote and maintain functional 

health status. 

m Illnesses may be acute or chronic, with behaviors of illness indi- 

vidualized within a fairly predictable sequence of experiencing 

symptoms, assuming the sick role, seeking medical help, assum- 

ing a dependent role, and achieving recovery and rehabilitation. 

TEST YOURSELF NCLEX-RN® REVIEW 

1. Which definition best describes wellness? 

1. acomplete absence of disease 

2. presence of no more than one chronic illness 

3. never having to take medications 

4. actively practicing healthy behaviors 

2. Many different factors affect the health of an individual. Which 

of the following are included? Select all that apply. 

1. genetic makeup 

2. cognitive abilities 

3. height 

4. age 

5. race 

3. Which of the following diseases has a genetic basis? 

1. tuberculosis 

2. sickle cell disease 

3. appendicitis 

4. indigestion 

4. Primary levels of prevention are general health promotion 

actions that prevent or delay the occurrence of a disease. 

Which of the following is a primary preventive activity? 

1. practicing safer sex 

2. having a screening for hypertension 

3. doing a self-breast examination 

4. having surgery 

5. You call your instructor to say you have the “flu” and will not be 

in class. What level of illness behavior are you demonstrating? 

1. experiencing symptoms 

2. assuming the sick role 

3. seeking medical care 

4. assuming a dependent role 

Young adults are at risk for alterations in health from injuries, Sex- 

ually transmitted infections, substance abuse, workplace expo- 

sure to pollutants, sun exposure, and psychologic stressors. 

mw Middle adults are at risk for alterations in health from obesity, 

cardiovascular diséase, cancer, substance abuse, and the 

stresses of change and transition. 

Older adults are at risk for alterations in health from chronic ill- 

nesses (including hypertension, heart disease, cancer, and 

stroke), injuries, drug toxicities, and changes in income and mar- 

ital status. 

The family is an integral component in planning and implement- 

ing nursing care for the adult patient. 

6. Your nephew was born with a heart defect. How would this 

disorder be classified? 

1. an acute illness 

2. a malignant illness 

3. an iatrogenic illness 

4. a congenital illness 

7. Of the following descriptors, which is specific to a chronic 

illness? 

1. occurs rapidly 

2. lasts for a lifetime 

3. self-limiting 

4. lasts for a short time 

8. Mr. Jones, aged 50, is 30 pounds overweight, smokes, and 

rarely exercises. As a middle adult, these factors increase his 

risk for disorders of which body system? 

1. cardiovascular 

2. renal 

3. gastrointestinal 

4. nervous 

9. You have been asked to present a health-related program at 

the local senior center. What would be an appropriate topic? 

1. the hazards of substance abuse 

2. accident prevention in the home 

3. family roles and tasks 

4. treating acute illness 

10. Which of the following developmental tasks are a part of the 

life of a family with older adults if a spouse dies? Select all 

that apply. 

1. coping with lack of privacy 

2. planning for retirement 

3. adjusting to aging 

4. coping with loss 

5. relating to kin 

See Jest Yourself answers in Appendix C. 
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LEARNING OUTCOMES 

1. Differentiate community-based care from community 

health care. 

2. Discuss selected factors affecting health in the community. 

3. Describe services and settings for healthcare consumers 

receiving community-based and home care. 

4. Describe the components of the home healthcare system, 

including agencies, patients, referrals, nursing care, physi- 

cians, reimbursement, and legal considerations. 

CLINICAL COMPETENCIES 

1. Assess factors affecting the health of individuals in the 

community. 

2. Provide patient care in community-based settings and 

the home. 

WH tif firvve 

community-based care, 36 

contracting, 42 

disability, 47 

faith community nursing, 38 

handicap, 47 

home care, 38 

hospice care, 39 

impairment, 47 
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Healthcare is provided by medical-surgical nurses in a variety 

of settings. Currently, only patients requiring complex surgery, 

who are acutely ill or seriously injured, or who are having 

babies are hospitalized and then only for a minimum period of 

time. As a result, most healthcare services are provided in set- 

tings outside the hospital. Those settings include clinics, 

schools, prisons, day-care centers for children and seniors, 

offices, and homes. The discussion in this chapter focuses on 

selected community services and settings and home care. 

People requiring healthcare services may access and use the 

system through a variety of providers and settings, including 

hospital-based outpatient care, community-based offices and 

clinics, and home care. In the healthcare system of the twenty- 

first century, hospitals are primarily acute care providers with 

services focused on high-technology care for severely ill or 
injured people or for people having major surgery. Even those 
patients rarely remain in the hospital for long. They are moved 
as rapidly as possible to less acute care settings within the hos- 
pital and then to community-based and home care. Health care 
has become a managed care, community-based system. 
Although many nurses are still employed in hospitals, they are 
increasingly providing nursing care outside of the acute care, 
in-hospital setting. 

Uy cosy ecw cts 

Community and Home Care 

a 

5. Compare and contrast the roles of the nurse providing 

home care with theroles of the nurse in medical-surgical 

nursing discussed in ee Chapter 1. 

6. Discuss nursing interventions to deliver safe and compe- 

tent care to patients in their homes. 

7. Explain the purpose of rehabilitation in health care. 

3. Apply the nursing process to care of the patient in the home. 

referral source, 39 

rehabilitation, 47 

respite care, 39 
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Community-Based Nursing Care 
A community may be a small neighborhood in a major urban 

city or a large area of rural residents. Communities are formed 

by the characteristics of people, area, social interaction, and 

common ties. Each community, however, is unique. People 

who live in a community may share a culture, history, or her- 

itage. Although a community is where people live, have homes, 

raise families, and carry on daily activities, its members often 

cross community boundaries to work or to seek health care. 
Nurses who provide care within a community must know the 
composition and characteristics of the patients with whom they 
will work. 

In contrast to community health nursing, which focuses on 
the health of the community, community-based care centers 
on individual and family healthcare needs. The nurse practic- 
ing community-based care provides direct services to individ- 
uals to manage acute or chronic health problems and to 
promote self-care. The care is provided in the local community, 
is culturally competent, and is family centered. The philosophy 
of community-based nursing directs nursing care for patients 
wherever they are, including where they live, work, play, wor- 
ship, and go to school. 



Nurses provide community-based care in many different 
ways and locations, ranging from leading support groups in a 
hospital (for individuals and family members diagnosed with 
such illnesses as cancer or diabetes) to managing a freestand- 
ing clinic to providing care at the patient’s home. Box 3-1 illus- 
trates the varied settings within the community in which a 
nurse may provide care. 

Factors Affecting Health in the 
Community 
Many factors can affect the health of individuals in a commu- 
nity. These factors include social Support systems, the 
community healthcare structure, environmental factors, and 
economic resources. 

€ 

Social Support Systems 
A person’s social support system consists of the people who 
lend assistance to meet financial, personal, physical, or emo- 
tional needs. In most instances, family, friends, and neighbors 
provide the best social support within the community. To 
understand the community social structure, the nurse needs to 
know what support is available for health care for the patient 
and family, including neighbors, friends, their church, organi- 
zations, self-help groups, and professional providers. The nurse 
also must know and respect the cultural and ethnic background 
of the community. 

Community Healthcare Structure 
The healthcare structure of a community has a direct effect on 
the health of the people living and working within it. The size 
of the community often determines the type of services pro- 
vided as well as the access to the services. For example, urban 
residents have various means of transportation to a variety of 
community healthcare providers, whereas rural residents must 
often travel long distances for any type of care. The financial 
base of the community is also important, in many cases deter- 
mining state and county funding of services. 

Nurses who provide community-based care must know 
about public health services, the number and kind of health 

screenings offered, the location and specialty of healthcare pro- 

fessionals within the community, and the availability and 

accessibility of services and supplies. Other factors to consider 

include facilities (e.g., day care and long-term care), housing, 

and the number and kind of support agencies providing assis- 

tance (e.g., for housing, shelter, and food). 

Environmental Factors 
The environment within which a person lives and works may 

have both helpful and harmful effects on health. Air and water 

quality differ across communities. Air pollution may occur 

across a large area, or may be limited to the home. Within the 

home, pollution may occur from such sources as molds, pesti- 

cides, and fumes from new carpet. The water source also varies, 

with water supplies coming from rivers, lakes, reservoirs, or 

wells. No matter the source, chemical runoff or bacteria may 

contaminate water. It is critical to determine whether patients 

have a safe supply of running water. 

Household and community safety and health resource 

accessibility are also important. Nurses must consider lighting, 
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street and sidewalk or road upkeep and conditions, effects of 
ice and snow, condition of stairs and floors, and usefulness and 
availability of bathroom facilities. Physical barriers to residents 
accessing community resources include lack of transportation, 
distance to services, and location of services. 

Economic Resources 
Economic resources encompass the financial and insurance 
coverage necessary to provide the means for health care within 
the community. As private medical insurance becomes more 
and more expensive, fewer citizens have it, and many U.S. cit- 
izens have no insurance at all. Most unskilled and semi-skilled 
jobs do not provide healthcare benefits, resulting in a substan- 
tial percentage of what might be labeled “the working poor,” 
those who have no financial assistance for illness care or 
healthcare screenings from an employer. However, the health- 
care bill of 2010 mandates healthcare insurance for all citizens, 
with provisions made requiring employers to provide insurance 
and Medicaid expanded to assist low-income people. Older 
adults with fixed or limited incomes often find their monthly 
income consumed by medicines and medical supplies. 

Medicare and Medicaid are health assistance programs cre- 
ated by 1965 Social Security amendments. Medicare is a fed- 
eral health insurance plan for acute care needs of the disabled 
and those over 65 years. This plan covers some services pro- 
vided in hospitals, long-term facilities, and the home; however, 
many necessary healthcare components are not covered fully or 
at all, including prescribed and over-the-counter medications 
and adaptive equipment for safety, such as shower seats or 
raised toilet seats. Coverage for care at home continues only as 
long as skilled providers are needed, and the person is not con- 
sidered homebound even if he or she needs a wheelchair and 
assistance from others to leave the home. Medicaid is a state- 
run health insurance program for people with limited incomes. 
Each state has different benefits and criteria for coverage. 

Community-Based Healthcare 
Services 
Community-based healthcare services have many forms. 
Selected examples are discussed in the following sections. 

Community Centers and Clinics 
Community centers and clinics may be directed by physicians, 
advanced practice nurses in collaboration with physicians, or 
advanced practice nurses working independently (depending 
on state regulations). These healthcare settings may be located 
within a hospital, be part of a hospital but located in another 
area, or be independent of a hospital base. Healthcare centers 
and clinics provide a wide range of services and often meet the 
health needs of patients who are unable to access care else- 
where. This group includes the homeless, the poor, those with 
substance abuse problems, those with sexually transmitted dis- 
eases, and the victims of violent or abusive behavior. 

Day Care Programs 
Day care programs, such as senior centers, are usually located 
where people gather for social, nutritional, and recreational 
purposes. They may provide care for older adults with physical 
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BOX 3-1 Community-Based Nursing Care Settings 

w@ Hospitals 
Outpatient (ambulatory) surgery 

Outpatient diagnostics and treatments 

Cardiac rehabilitation 
Support groups 
Education groups 

County health departments 
Senior centers 
Long-term care 
Parish nursing 
Adult day care centers 

Homeless shelters 

Mobile vans 
Mental health centers 
Schools 
Crisis intervention centers 
Ambulatory surgery centers 
Alcohol/drug rehabilitation 
Healthcare provider offices 

Healthcare clinics 
Free clinics 
Urgent care centers 
Rural health centers 

Home care 
Hospice care 
Industry 

Jails and prisons 

disabilities or mild Alzheimer’s disease while family care- 

givers are at work. These programs vary among communities. 

Meals may be provided at low cost. 

Faith Community Nursing 
Faith community nursing, also known as parish nursing, is a 

nontraditional, community-based way of providing health pro- 

motion and health restoration nursing interventions to specific 

groups of people. It meets the needs of people who are often 

underserved by the traditional healthcare system. 

A nurse who practices faith community nursing works with 

the pastor and staff of a faith community to promote health and 

healing through counseling, referrals, teaching, and assessment 

of healthcare needs. A faith community nurse may be 

employed by a hospital and contracted by a church, be 

employed directly by a church, or work as a volunteer with the 

congregation of a church. The faith community nurse helps 

bridge gaps between members of the church and the healthcare 

system (American Nurses Association [ANA], 2005). 

Meals on Wheels 
Many communities have a food service, usually called Meals 

on Wheels, for older people who do not have assistance in the 

home for food preparation. A hot, nutritionally balanced meal 
is delivered once a day, usually at noon. Volunteers often 
deliver the meals, providing not only nutrition but also a 
friendly, caring visit each day. 

Home Care 
Home care is not easily defined. It is not simply illness care at 
home, nor is it the act of setting up a hospital room in some- 
one’s house. The National Association for Home Care and 

Hospice (NAHC) (2009) defines home care as services for 

recovering, disabled, or chronically ill people who are in need 

of treatment or support to function effectively in the home envi- 

ronment. The U.S. Department of Health and Human Services 

places home care along a continuum of health care. Home care 

is provided in the patient’s place of residence for the purpose of* 

promoting, maintaining, or restoring health or of maximizing 

the level of independence while minimizing the effects of dis- 

ability and illness, including terminal illness. 

Home care encofapasses both health and social services pro- 

vided to the chronically ill, disabled, or recovering person in his 

or her own home. Home care is usually provided when a per- 

son needs help that cannot be provided by a family member or 

friend. Among patients who benefit from home care services 

are those who 

= cannot live independently at home because of age, illness, or 

disability. 
a have chronic, debilitating illnesses such as congestive heart 

failure, heart disease, kidney disease, respiratory diseases, 

diabetes mellitus, or muscle-nerve disorders. 

m are terminally ill and want to die with comfort and dignity 

at home. 

= do not need in-patient hospital or nursing home care but 

require additional assistance. 

= need short-term help at home for postoperative care. 

The services provided in the home may include professional 

nursing care, care provided by home care aides, physical ther- 

apy, speech therapy, occupational therapy, medical social 

worker services, and nutritional services. Patients receiving 

home care services are usually under the care of a physician, 

with the focus of care being treatment or rehabilitation. Regis- 

tered nurses or licensed practical nurses provide nursing care 

based on physician orders. These nurses give direct care, super- 

vise other care providers, coordinate patient care with the 

physician, advocate for the patient and family, and teach fam- 

ily members and friends how to care for the patient when pro- 

fessional services are no longer necessary. 

Home care is both professional and technical. Professional 

home care is provided by people who are practice driven, 

licensed, certified, and/or have special qualifications. Nurses, 

therapists, social workers, and home aides are considered pro- 

fessional providers. Durable medical equipment companies 

(businesses that deliver medical equipment to homes) are tech- 

nical providers. Technical home care providers are business 

and product driven. Customer satisfaction, field service, reim- 

bursement, and profits are their primary concerns. 

Brief History of Home Care 
Many milestones marked the growth and development of home 
care in the United States. The passage of Medicare in 1965, 
Medicaid in 1970, the addition of hospice benefits in 1973, and 
the introduction of diagnosis-related groups (DRGs) in 1983 dra- 
matically affected home care. Medicare legislation entitled the 
nation’s older adult to home care services, primarily skilled nurs- 
ing, and other curative or restorative therapies. This same bene- 
fit was extended to certain disabled younger Americans in 1973. 

The introduction of DRGs to help control healthcare costs 
greatly increased home care. DRGs are categories for 



reimbursement of inpatient services. The DRG system pays the 
Same predetermined amount of money for the care of different 
persons with the same medical diagnosis. Many changes in the 
healthcare system have been attributed to the introduction of 
DRGs, including earlier discharge from hospitals and the 
increased need for home care services. 

Hospice and Respite Care 
Hospice care is a special component of home care, designed to 
provide medical, nursing, social, psychological, and spiritual 
care for terminally ill patients and their families. Hospice care 
relies on a philosophy of relieving pain and suffering and 
allowing the patient to die with dignity in a comfortable envi- 
ronment. Licensed nurses, medical social workers, physicians, 
occupational and physical therapists, and volunteers provide 
care. Hospice care is discussed in ce Chapter 5. 

Respite care provides short-term or intermittent home care, 
often using volunteers. These services exist primarily to give 
the family member or friend who is the primary caregiver some 
time away from care. Respite care does much to relieve the bur- 
den of full-time caregiving. 

The Home Care System 
Nurses who practice home care do so within a system that 
includes home healthcare agencies, patients, referral sources, 
physicians, reimbursement sources, and legal considerations. 
The system is interactive and functions best when its members 
communicate, cooperate, and collaborate with one another. 

Types of Home Health Agencies 
Home care agencies are either public or private organizations 
engaged in providing skilled nursing and other therapeutic 
services in the patient’s home. The several different types of 
home care agencies differ only in the way their programs are 
organized and administered. All home care agencies are simi- 

lar in that they must meet uniform standards for licensing, cer- 

tification, and accreditation. Home care agencies include the 

following: 

= Official or public agencies. State or local governments 

operate these agencies, which are financed primarily by tax 

funds. Most official agencies offer home care, health educa- 

tion, and disease-prevention programs in the community. 

a Voluntary or private not-for-profit agencies. Donations, 

endowments, charities such as the United Way, and third- 

party (insurance company) reimbursement support these 

agencies. They are governed by a volunteer board of direc- 

tors, which usually represents the community they serve. 

= Private, proprietary agencies. Most of these agencies are 

for-profit organizations governed by either individual owners 

or national corporations. Although some participate in third- 

party reimbursement, others rely on patients paying their 

own bills (often called out-of-pocket expenses). 

m /nstitution-based agencies. These agencies operate under a 

parent organization, such as a hospital. The home care 

agency is governed by the sponsoring organization, and the 

mission of both is similar. Often, the majority of home care 

referrals come from the parent organization. 
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Home care agency personnel typically include administra- 
tors, managers, care providers (these may be experienced in 
areas such as social work, medical-surgical care, mental health 
care, or infusion services) and business office staff. Depending 
on the agency and geographic location, professional providers 
may include registered nurses, practical nurses, nurse practi- 
tioners, enterostomal therapists, physical therapists, occupa- 
tional therapists, speech therapists, respiratory therapists, 
social workers, a chaplain or pastoral minister, dietitians, and 
home care aides. It is not unusual for patients to require the 
services of several professionals simultaneously. No matter 
how many providers are in the home, the responsibility for case 
coordination (also called case management) remains with the 
registered nurse. 

Patients 
The patients in home care are the person receiving care and the 
person’s family. The recognition that the family is also a patient 
acknowledges the powerful influence that families exert on 
health. A patient’s family is not limited to persons related by 
birth, adoption, or marriage. In the home, family members may 
include partners, friends, colleagues, other significant people, 
and even animals that hold the potential of greatly affecting the 
health care environment. 

Age and functional disability are the primary predictors of 
need for home care services. Information from a national sur- 
vey conducted by the Agency for Health Care Policy and 
Research found that about half of all home care patients are 
over the age of 65 and that the number of home care services 
that patients need seems to increase with age. 

The old adage that discharge plans begin at admission 
makes more sense today than ever before. With shortened 
lengths of hospital stay, it is imperative for nurses to evaluate 
all patients for their ability to manage at home. Nurses prepar- 
ing to send patients home must consider many of the questions 
outlined in the Meeting Individualized Needs box on page 40. 

Referrals 
A referral source is a person recommending home care serv- 
ices and supplying the agency with details about the patient’s 
needs. The source may be a physician, nurse, social worker, 
therapist, or discharge planner. Families sometimes generate 
their own referrals, either by approaching one of the sources 
already mentioned or by calling a home care agency directly to 
make an inquiry. When the family seeks a referral and the 
agency believes that the patient qualifies for services, usually 
the agency contacts the patient’s physician and requests a refer- 
ral on the patient’s behalf. 

The nurse may make a referral to a home care agency, a 
hospice, or a community resource if the patient seems to need 
formal follow-up beyond the present clinical setting. Hospital 
discharge planners, social workers, organizations for older 
adults, and local nonprofit agencies usually have a good com- 
mand of the services and support groups available in their 
communities. 

The nurse must talk to patients and their caregivers about 
concerns related to home management. It is not unusual for one 
family member to think that no additional help is necessary and 



40 UNIT1 / Dimensions of Medical-Surgical Nursing 

QUESTIONS FOR CONSIDERATION 

; FO ere FF fo ¥ 
i The Patient Being Discharged from Acute Care to Home Ca eC jf A LoS 

m= Does the patient need follow-up therapy, treatments, or additional education? 

not, what support do they need to become comfortable? 

What equipment, supplies, or information about community reso 

What teaching materials can be sent home? Are they written at an acceptable reading level? Do they come in other languages ? 

What cognitive abilities do the patient and the caregiver seem to have? Are there any sensory deprivations that impede learning? 

Who will be the principal caregiver in the home? Is there one? Are all caregivers comfortable in doing what needs to be done? If 

urces is necessary? a 

Was the caregiver present during and included in instruction? How have the patient and @aregiver responded to health teaching thus 

far? Have they comprehended what has been taught? Was their stress level such that they could not listen? 

m ls high-technology intervention necessary? 

for another to feel differently. The nurse can facilitate an infor- 

mal family meeting in which everyone shares concerns and can 

make inquiries about the family’s insurance coverage for home 

care. Suggesting services that families cannot afford only adds 

to the problem. For patients with limited means, the nurse can 

consult with staff in the institution who are most knowledgeable 

about funding. In every instance, it is important that the nurse 

avoid making assumptions: Well-educated and financially 

secure patients can be just as overwhelmed by illness as patients 

who are poor and less learned. Everyone is a referral candidate. 

If the family believes that no help is necessary and the nurse 

believes otherwise, then the nurse may ask the family to con- 

sider an evaluation visit, explaining how the situation may look 

different once the patient is home. If family members continue 

to refuse, the nurse can let them know that the door is never 

closed and give them contacts in the community that they can 

access independently should their needs change. 

Physicians 
Home care cannot begin without a physician’s order, nor can it 

proceed without a physician-approved treatment plan. This is a 

legal and reimbursement requirement. Only after a referral is 

made and an initial set of physician orders is obtained can a 

nursing assessment visit be scheduled to identify the patient’s 

needs. If the input of another provider, such as a physical ther- 

apist, is necessary to complete the initial assessment, then the 

nurse arranges for this visit. 

At the nursing assessment visit, the nurse begins to formu- 

late the plan of care. Box 3—2 lists Medicare’s required data for 

the nursing plan of care. Once formulated, the nurse sends the 

plan of care back to the physician for review and approval. The 

physician’s signature on the plan of care authorizes the home 

care agency’s providers to continue with services and also 

serves as a contract indicating agreement to participate in the 

care of the patient on an ongoing basis. The plan is reviewed as 

necessary, but at least once every 60 days. 

Reimbursement for Services 
A reimbursement source pays for home care services. Medicare 
is home care’s largest single reimbursement source, although 
other sources exist (Medicaid, other public funding, private 
insurance, and public donation). The reimbursement source 
evaluates each treatment plan to determine if the goals and 
plans set forth by the professional providers match the needs 
assessed. Only interventions identified on the treatment plan 

Has a devastating diagnosis and/or prognosis just been determined? 
“~ 

are covered. Periodically the reimbursement source may ask 

for the home care provider’s notes to substantiate what is being 

done in the home. This is one reason why accurate documenta- 

tion is critical. 
Medicare does not reimburse visits made to support general 

health maintenance, health promotion, or patients’ emotional 

or socioeconomic needs. Both patient and nurse must meet spe- 

cific criteria to secure Medicare reimbursement. The patient 

must meet all of the following criteria: 

m The physician must decide that the patient needs care at 

home and make a plan for home care. 

= The patient must need at least one of the following: intermit- 

tent (not full time) skilled nursing care, physical therapy, 

speech language pathology services, or occupational therapy. 

a The patient must be homebound. This means leaving the 

home is a major effort. When leaving the home, it must be 

infrequent, for a short time, to get medical care, or to attend 

religious services. 

m The home care agency must be Medicare approved. 

Medicare will reimburse only when the skilled provider 

performs at least one of the following tasks: 

= Teaching about a new or acute situation. 

m Assessing an acute process or a change in the patient’s 
condition. 

m Performing a skilled procedure or a hands-on service requir- 

ing the professional skill, knowledge, ability, and judgment 

of a licensed nurse (Figure 3—1 i). 

. BOX 3-2 Medicare's Required Data for the Plan of Care 

1. All pertinent diagnoses 
2. A notation of the beneficiary's mental status 
3. Types of services, supplies, and equipment ordered 
4. Frequency of visits to be made 
5. Patient's prognosis 
6. Patient's rehabilitation potential 
7. Patient's functional limitations 
8. Activities permitted 
9. Patient's nutritional requirements 

10. Patient's medications and treatments 
11. Safety measures to protect against injuries 
12. Discharge plans 
13. Any other items the home health agency or physician 

wishes to include 

Source: Data from Medicare Health Insurance Manual-11, Section 204.2. 



Figure 3—1 @ The nurse is arriving for a home visit. 

The reimbursement guidelines present problems because they 
are not sensitive to the full scope of nursing practice. Many of the 
patient and family needs that nurses encounter during home vis- 
its are complex and time consuming, reflecting both intense psy- 
chosocial and economic concerns. This situation presents a 
profound dilemma. How are nurses to reconcile spending time 
on issues for which their agency will receive no payment? How 
are they to meet agency home visit productivity standards when 
each home they enter requires more and more from them? How 
are they to document activities and interventions that are not con- 
sidered “skilled”? There are no easy answers to these questions. 

Legal Considerations 
The legal considerations in home care center around issues of 
privacy and confidentiality, the patient’s access to health infor- 
mation, the patient’s freedom from unreasonable restraint, wit- 

nessing of documents, informed consent, and matters of 

negligence and/or malpractice. Numerous sources suggest that 

nurses can best avoid lawsuits by familiarizing themselves with 

the standards of practice, providing care that is consistent with 

both the standards and their agency’s policies, and document- 

ing all care fully and accurately according to agency guidelines. 

Home care nurses are responsible for adhering to the same 

codes and standards that guide all other nurses. These codes 

and standards guide nursing practice and protect the public. In 

addition to these guidelines, other codes and statements give 

specific guidance on issues that affect care in the home. 

The ANA Scope and Standards of Practice for Home 

Health Nursing (2007a) and Public Health Nursing (2007b) 

are used in conjunction as a basis for the practice of nursing 

in the home. These standards address the nursing process, 

interdisciplinary collaboration, quality assurance, profes- 

sional development, and research. The standards speak to two 

levels of practitioners (generalist, who is prepared on the bac- 

calaureate level, and specialist, who is prepared on the grad- 

uate level) and outline what achievements are expected of the 

professional nurse in the home. 

Another source of guidance regarding home care is the 

National Association of Home Care (NAHC) Bill of Rights. Its 

use is a federal requirement for all home care agencies. Although 

they are permitted to make additions to the NAHC’s original bill 

of rights, home care agencies are required by law to address the 
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concepts in the NAHC Bill of Rights with all home care patients 
on the initial visit. The bill of rights is listed in Box 3-3. 

The Nursing Process in Home Care 
The nursing process used in home care is no different from that 
practiced in any other setting. The unique challenges of home 
care present themselves chiefly in the implementation step. Gen- 
erally, the differences lie in assessing how the home’s unique 
environment affects the need or problem and using outcome cri- 
teria and mutual participation to plan goals and interventions. 

Assessment 
In home care, nursing assessment and data collection center 
chiefly around the first home visit. This is not to say that nurses 
do not collect information on an ongoing basis, but because most 
agencies require the submission of a plan of care within 48 hours 
of the initial evaluation, the first visit carries tremendous weight. 
Under ideal circumstances, a preliminary review of background 
information initiates the assessment process; the reality in home 
care, however, is that few patients are referred with copies of 
either their medical records or their discharge summaries. If the 
patient has received home care services in the past, records may 
be available, but often all the nurse has prior to initiating care is 
the referral form describing the present problem, some notations 
about past medical history, and a projection of the skilled inter- 
ventions needed. Therefore, it falls to the nurse to try to obtain as 
complete a clinical picture as possible when meeting the patient. 

Assessment begins when the nurse calls the patient to 
arrange a visit. This initial telephone call can yield much infor- 
mation to the nurse who pays close attention. For example, 
m How alert, oriented, and stressed does the patient (and/or 

family) seem to be? 
= Does the patient know the reason for the home care referral? 
= How open to intervention do the patient and family seem to be? 
m Have they encountered any difficulties since discharge from 

the prior setting? 

m Do they need any supplies on the first visit? 

During the visit, much of the assessment process centers on 
collecting the information requested on the tools and forms con- 
tained in the agency’s admission packet. These packets usually 
include a physical and psychosocial database; a medication sheet; 
forms for pain assessment, spiritual assessment, financial assess- 
ment; and a family roster. It is extremely important that the data 
collected be as complete and accurate as possible and reflect sub- 
jective, objective, current, and historical information. Through 
interviewing, direct observation, and physical assessment, the 
nurse can achieve the goal of the initial visit, namely, to gain as 
clear and accurate a clinical picture of the patient as possible. 

Diagnosis 
After completing the initial assessment, the nurse identifies the 

real and/or potential patient problems that emerge from the data. 
Nursing diagnoses describing the patient’s health problems and 

needs, based on data collection, must be part of the home care 

record both to organize care and to justify reimbursement. 

In almost all home care situations, Deficient Knowledge is 

an appropriate nursing diagnosis. Nursing interventions for this 

diagnosis specific to a patient with Alzheimer’s disease and the 

patient’s family can be found in the Meeting Individualized 
Needs box on page 43. 
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BOX 3-3 Example of a Home Health Agency's Bill of Rights 

The agency acknowledges the patient's rights and encourages 

the patient and family to participate in their plan of care through 

informed decision making. In accordance with this belief, each 

patient/family member will receive, prior to admission, the fol- 

lowing bill of rights and responsibilities. 

1. The patient and the patient's property will be treated with 

respect by the program's staff. 

2. The patient will receive care without regard to race, color, 

creed, age, sex, religion, national origin, or mental or physi- 

cal handicap. 
3. The patient has the right to be free from mental and physi- 

cal abuse. 
4. The patient's medical record and related information is 

maintained in a confidential manner by the program. 
5. The patient will receive a written statement of the pro- 

gram’s objectives, scope of services, and grievance 
process prior to admission. 

6. The patient, family, or guardian has the right to file a com- 
plaint regarding the services provided by the program with- 
out fear of disruption of service, coercion, or discrimination. 

7. The patient will be advised of the following in advance 
of service: 
a. Description of services and proposed visit frequency 
b. Overview of the anticipated plan of care and its likely 

outcome 
c. Options that may be available 

8. The patient/family is encouraged to participate in the plan 
of care. The patient will receive the necessary information 
concerning the patient’s condition and will be encouraged 
to participate in changes that may arise in care. 

9. The program shall provide for the right of the patient to 
refuse any portion of planned treatment to the extent per- 
mitted by law without relinquishing other portions of the 
treatment plan, except where medical contraindications 
exist. The patient will be informed of the expected conse- 
quences of such action. 
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Planning 
Planning in home care includes setting priorities, establishing 

goals, and deciding on interventions designed to meet the needs 

of the patient. The greatest level of success is achieved when 

patients feel an ownership of the suggested plan. For this rea- 

son, planned interventions and outcome criteria should be 

patient centered, realistic, achievable, and mutually accepted. 

The nurse works with the patient to do the following: 

= Identify significant issues and needs. 
m Set mutually agreed-upon goals (outcome criteria). 
u Make and initiate acceptable plans to meet the goals. 

Outcome criteria should be verbally stated to patients and 
documented clearly and concisely, in timed, measurable, and 
observable terms. These measures help patients and care 
providers better focus their work together and evaluate the 
effectiveness of care. In addition, outcome criteria provide the 
reimbursement source a measurable standard from which to 
judge the appropriateness of the plan of care. 

Implementation 
The home care nurse implements most of the planned inter- 
ventions, although some may be carried out by another agency 
provider, a paraprofessional introduced into the setting by the 
nurse Case manager, or the patient. 
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10. The patient has a right to continuity of care: 

a. Services provided within a reasonable time frame 

b. A program that is capable of providing the level of care 

required by the patient 
c. Timely referral to alternative services, as needed 

d. Information regarding impending discharge, continuing 

care requirements, and other services, as needed 

11. The patient will be informed of the extent to which pay- 
ment will be expected for items or services to be furnished 

to patients by Meticare, Medicaid, and any other program 

that is funded partially or fully with federal funds. Upon 
admission, the patient will be informed orally and in writing 

of any charges-for items and services that the program 

expects will not be covered upon admission. The patient 
will be informed of any change in this amount as soon as 
possible, but no later than within 25 days after the program 

is made aware of the change. 
12. Upon request, the patient may obtain: 

a. An itemized bill 
b. The program's policy for uncompensated care 
c. The program’s policy for disclosure of the medical record 
d. Identity of healthcare providers with which the program 

has contractual agreements, insofar as the patient's care 

is concerned 
e. The name of the responsible person supervising the 

patient's care and how to contact this person during reg- 

ular business hours 
13. The patient has the right to obtain medical equipment and 

other health-related items from the company of the 
patient’s choice and assumes financial responsibility for 
such. The program's staff will assist in obtaining supplies 

and physician approvals as needed. 

14. The patient/family is responsible for: 

a. Giving the program accurate, necessary information 

b. Being available and cooperative during scheduled visits 

c. Assisting, as much as possible, in the plan of care 

d. Alerting the staff to any problems as soon as possible 

Nurses and patients reach an agreement about the imple- 

mentation of care through a process called contracting, the 

negotiation of a cooperative working agreement between the 

nurse and patient that is continuously renegotiated. Contracting 

is aconcept used often in, but not exclusive to, many home and 

community health settings. Contracting can occur both for- 

mally and informally. It involves exploring a need, establishing 

goals, evaluating resources, developing a plan, assigning 
responsibilities, agreeing on a time frame, and evaluating or 
terminating. Contracting requires the nurse to relinquish con- 
trol as the expert and consider the patient as an equal partner in 
the process. 

Contracting is not appropriate with all patients. It is cer- 
tainly inadvisable if the nurse—patient relationship is to be no 
more than two visits or if the patient has limited cognitive abil- 
ities. However, contracting is useful for patients who demon- 
strate a willingness to be active participants in their health care. 
It is empowering, can save time, and keeps the nursing goals 
directed and focused. 

Evaluation 
Evaluation in home care is both formative and summative. For- 
mative evaluation is the systematic, ongoing comparison of the 
plan of care with the goals actually being achieved from visit to 
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Family Home Care for the Older Adult with a Dem ting | der so He Fae PRG LY : he ate Rie = Wigs ee iP BS SRR Eee Su 

Deficient Knowleage related to lack of information about Alzheimer's disease process and care 
OUTCOME CRITERIA 
Short term: Adequate knowledge, as evidenced by family’s stating of disease progression and treatment (expected within 1 week) Long term: Adequate knowledge, as evidenced by family's following of the recommended interventions throughout illness course (within 1 month) or by discharge from home health 

INTERVENTIONS 
m Alert the family to both environmental hazards and patient habits that could threaten safety. (first visit) 
a Provide the family with specific recommendations for keeping the patient safe, for example, serving foods warm, not hot: allowing the patient to eat with fingers; cutting food in small pieces: wearing an ID bracelet; discouraging daytime sleep. (first visit) 
a Discuss the disease course (degenerative), the prognosis (incurable), typical issues of concern (promoting adequate nutrition, activity, rest, Safety, and independence); supporting cognitive function: communication, socialization, and family caregiving; the 

Supportive care available; and the ultimate need for long-term placement with disease progression. (first visit) 
m Discuss local resources, including adult day care, support groups, and Alzheimer’s Disease Association. Give family a list of these 

resources. (first visit) 
@ Include all family members or significant persons in teaching and planning care. (each visit) 
m Prepare the family for typical types of Alzheimer's disease behaviors: forgetfulness, disorientation, agitation, screaming, crying, 

physical or verbal abuse, accusations of infidelity. (subsequent visits) 
m Teach the family specific interventions for dealing with these behaviors: calm, unhurried manner, music, stroking, rocking, 

structuring the environment, distracting the patient. (subsequent visits) 
m Stress the importance of both exercise and recreation in terms of 

(subsequent visits) 
m Reinforce the patient's continued needs for socialization and intimacy. (subsequent visits) 
m Suggest specific interventions for meeting socialization needs: limiting visitors to one or two at a time, pet therapy, use of the 

phone. (subsequent visits) 
m Suggest useful interventions that are described in the literature and/or that are utilized in more formal Alzheimer’s disease settings 

and may also be helpful in the home. (subsequent visits) 
m Keep the environment safe for the patient. 
m Use reality orientation with patient several times a day, and post clocks, calendars, and telephone numbers within easy sight of 

the patient. 
m Give patient simple directions, using simple sentences and a quiet, monotone voice so as not to excite the patient. 
m Allow the use of the telephone, because calls will help orient the patient. 

visit. In summative evaluation, the nurse reviews the total plan 

of care and the patient’s progress toward goals to determine the 

patient’s eligibility for discharge. 

Reimbursement guidelines may be helpful in driving the 

evaluation process. Because reimbursement sources require 

that all skilled services be justified, many home care agencies 

have designed their clinical notes to include areas for evalua- 

tion of the patient’s response to the visit’s interventions and 

documentation of a plan of care for the next scheduled visit. 

Roles of the Home Care Nurse 
The role expectations of the home care nurse are similar to 

those of the professional nurse in any setting. On behalf of 

patients in the home, the nurse serves as an advocate, a provider 

of direct care, an educator, and a coordinator of services. 

Advocate 
As patient advocate, the nurse explores, informs, supports, and 

atfirms the choices of patients. Advocacy begins on the first 

visit, when the nurse discusses advanced directives, living wills, 

and durable power of attorney for health care. The home care 

agency’s bill of rights also needs to be discussed. During the 

course of care, patients may need help negotiating the complex 

medical system (especially in regard to healthcare insurance), 

accessing community resources, recognizing and coping with 

required changes in lifestyle, and making informed decisions. 

When the family’s desires differ from the patient’s, advocacy 

quality of life and decreasing nighttime restlessness. 
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can be a challenge. If a conflict arises, the nurse must remain the 
patient’s primary advocate. 

In the home there are no colleagues present to consult, to 
assist, or to rely on for support. The home is a practice setting 
where nurses learn to trust their theoretical and intuitive know]- 
edge and to be totally accountable. 

Provider of Direct Care 
Home care nurses usually are not involved in providing per- 
sonal care for patients (such as bathing and changing linens). 
The families often provide routine personal care, or the nurse 
may arrange for a home care aide. If a personal care need arises 
during the course of the skilled visit (e.g., if a patient has an 
incontinent episode), the nurse typically either bathes and 
changes the patient or assists the caregiver to do so before moy- 
ing on to the skilled activities planned for the visit. 

As a provider of direct care, the nurse uses the nursing 

process to assess, diagnose, plan care, intervene, and evaluate 

patient needs. During the course of this process, home care 

nurses frequently are involved in performing specific proce- 

dures and treatments such as physical assessments, care of intra- 

venous lines, ostomy care, wound care, and pain management. 

Personal health habits, living conditions, resources, and 

support systems may leave much to be desired. It is not unusual 

for home care nurses to face unchanged dressings, undertreated 

infections, off-and-on self-medication, poor nutrition, filthy 

conditions, and unreliable caregivers. No matter how vigilant 
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nurses may be, practice settings like these work against their 

best efforts. If the conditions cannot be changed, the nurse may 

withdraw from the situation, or continue to practice within the 

environment and report substandard care by caregivers. 

Educator 
Most of the home care nurse’s time is spent teaching. Many 

nurses believe that their role as teacher is the crux of their 

nursing practice and that nurses in the home are always teach- 

ing (Figure 3-2 Ml). For this reason, it is important that home 

care nurses develop expertise in the theory and principles of 

patient education. 
The greatest educational challenge may be motivating the 

patient. Discovering what it takes to make the patient want to 

learn and focusing the patient on what is most important can tax 

the ingenuity of even the most dedicated nurse. Despite the work 

involved, nurses are rewarded by the knowledge that through 

their efforts, patients have learned to manage independently. 

Because the nurse’s role as educator is becoming increasingly 

important, guidelines for community-based care are included in 

the discussion of each major disorder addressed in this textbook. 

SAFETY ALERT 
Promoting Safety in Home Care 

When preparing patients for discharge to home, the nurse 

focuses on safety and survival first. Even if health education 

is to continue with home care, a day or two may elapse 

before the nurse arrives, and patients must be able to man- 

age by themselves until then. The nurse must not discharge 

patients without giving them the correct information and sup- 

plies to get them through the first few days at home. Addi- 

tionally, patients should not be discharged without phone 

numbers and complete written information about their med- 

ications and the manifestations of complications they should 

report to their doctor or the nurse that discharged them. 

Finally, all patients should be able to at least minimally man- 

age any necessary treatments. Management includes not 

only performing procedures safely but also knowing how to 

obtain necessary supplies in the community. 
LESSEE OU pp 

Patients need help understanding their situations, making 

healthcare decisions, and changing health behaviors. It is unre- 

alistic, however, to believe that patients can be taught every- 

thing they need to know during today’s shortened hospital 

stays. The nurse should therefore recommend a home care 

referral for anyone in need of follow-up teaching. Prioritized 

teaching is essential: Even under the best of circumstances, 

patients generally forget about one-third of what is said to them 

and their recall of specific instructions and advice is less than 

50%. Comprehensive information related to patient and family 
teaching is included in most of the following chapters in this 
textbook. This can be used as a guide in planning teaching. 

Coordinator of Services 
As coordinator of services, the home care nurse is the main 
contact with the patient’s physician and all other providers 
involved in the treatment plan. It is the responsibility of the reg- 
istered nurse case coordinator (or clinical case manager) to 
report patient changes, discuss responses, and develop and 
secure treatment plan revisions on an ongoing basis. This is 

Figure 3—2 @ Home visits offer opportunities to carry out health 

promotion activities. This nurse takes a patient's blood pressure while 

visiting for an unrelated condition. 

accomplished formally, through scheduled case and team con- 

ferences, and informally (often over the phone) with concerned 

providers. Documentation of all coordination activities is 

legally required. 

Special Considerations in Home 
Care Nursing 
Nursing practice in the home is a unique experience that differs 

in many ways from nursing practice in a hospital setting. The 

word “home” generates strong feelings of ownership, control, 

security, family history, independence, comfort, protection, 

and conflict. Family members perceive a sharing of self when 

they consistently allow entry to a stranger. Because patients and 

nurses most often meet during periods of vulnerability and cri- 

sis, and because socializing is such an integral part of the home 

visit process, nurse providers are often perceived as friends or 

extended family members, blurring the boundaries of practice. 

Nurses are invited into homes, meaning they are guests and 

cannot assume entry as they do in formal clinical settings. The 

environment belongs to the patient, who retains control. Every 

nursing action must communicate respect for these boundaries. 

To negotiate both repeated entry and a share of power in the 

patient’s domain, the nurse must establish trust and rapport 

quickly. This is often difficult because most home care nurses 

are with each patient for only 1 hour a few times a week. 
During the course of establishing rapport and getting to 

know each other as people, the nurse—patient relationship often 
becomes something more. Nurses and patients end up giving to 
each other and learning from each other. By connecting as 
human beings, they touch each other’s spirits in profound ways 
(Taylor, 2008). In home health, it is not unusual for nurses to 
realize suddenly not only that they do things to create a healing 
environment but also that their very presence has become the 
healing environment. Over time, as the nurse becomes a famil- 
iar presence and the family’s behavior relaxes, the nurse can 
gain a clearer and more complete picture of family relation- 
ships, dynamics, lifestyle choices, and coping patterns. 

Caregiver burden is not easily hidden in the home. In nearly 
one out of four American households (23%), people are taking 
care of disabled relatives and friends (USDHHS, 2008). Many 



CHAPTER 3 / Community and Home-Based Care of Adults 45 

a 

Many older adults live alone. Some may have current or potential 
caregivers nearby, whereas others, for various reasons, have no 
one. These people often require considerable nursing support to 
remain strong, independent, and resourceful. Caring for “fami- 
lies of one” can take a toll on even the strongest home care 
nurse. Some nurses have reported calling between visits, keep- 
ing in touch after discharge, and driving by on days off because 
they have such difficulty “letting go" their concerns about these 
item erences mets 

of these caregivers are themselves older adults. Healthcare 
planners visualize the home as a place where all kinds of med- 
ical services can occur but may give little thought to how peo- 
ple manage. Few ever ask whether families can cope with the 
level of care they are expected to assume. Caregiving has only 
recently been acknowledged as a complex activity, requiring 
adjustment in family living patterns, relationships, and 
finances. Early hospital discharge of family members with 
chronic conditions places enormous emotional, physical, and 
financial burdens on family caregivers (Toofany, 2008). For 
some families, the crisis of caregiving is short lived, but for oth- 
ers it lasts for years. As a result, caregivers are at great risk for 
both physical and emotional illness. Because the success of 
home care heavily depends on the supports in place, addressing 
the needs of the support network is imperative. 

Nursing Interventions to Ensure 
Competent Home Care 
Despite differences in the setting, nursing care for patients in 
their homes is a highly rewarding clinical practice. The follow- 
ing discussion provides practical information for competent 
care with successful outcomes. 

Establish Trust and Rapport 
To establish trust and rapport in the patient’s home, nurses must 

try to find common ground and let go of ethnocentric (“‘my cul- 

ture’s way is the best way’’) views. Nurses must be sure every- 

thing they say and do communicates an understanding that they 

are guests—offering suggestions in a way that acknowledges 

the patient’s right to say no, sensing and honoring “where peo- 

ple are in their situation,’ maintaining a respectful distance, and 

noticing and honoring family customs (“‘I see that no one wears 

shoes in your house; [Il take mine off, too.”). Nurses should try 

to negotiate their schedules around the family’s needs; nursing 

should enhance family coping, not complicate it. Above all, 

nurses should validate patients’ illness experiences, remember- 

ing that everyone needs someone who is willing to listen and 

say, “I hear what you are saying, and I think I have a sense of 

how you feel.” 

Proceed Slowly 
The nurse must enter the home with awareness that the first 

contact is important. On the first nursing visit, the nurse can 

suggest to patients that they have someone else present “to help 

them listen.” To avoid overwhelming patients with too much 

information, the nurse stresses the essential information and 

patients. Transitioning between healthcare settings is especially 
problematic for those with chronic illness or long-term health 
problems. Older adults are at high risk for “falling through the 
gap” and frequently need assistance to navigate the complex 
healthcare system. High quality transitional care can reduce 
adverse events and re-hospitalization rates while improving 
patient satisfaction with care (Naylor & Keating, 2008). 

repeats it on subsequent visits. When making suggestions, the 
nurse offers patients the pluses and minuses of each alternative. 
Informed decisions are difficult to make if people are too over- 
whelmed to think of their options. The nurse speaks slowly, 
directly, and within the patient’s range of vision (the patient 
may have to lip-read) and refrains from shouting at patients 
who are hearing-impaired. The nurse must also allow time for 
families to process new information. 

Set Goals and Boundaries 
The nurse explores patients’ expectations of home care. In par- 
ticular, the nurse explains the primary goal (to achieve self-care), 
defines nurse and patient roles within this framework, and dis- 
cusses limitations. The nurse may make statements such as, “No, 
a home care nurse is not the same as a private duty nurse” and 
“Home care nurses do not routinely do that, but today I will make 
an exception.” It is important that the nurse stresses mutual 
accountability, choice, and negotiation as part of the process. 

Assess the Home Environment 
The nurse surveys the overall home environment, using com- 
mon sense, intuition, and imagination. Among the variables to 
note are sights, sounds, smells, dress, tone of voice, body lan- 
guage, and the use of touch; visiting patterns among family 
members; significant relationships; what is sacred and what is 
not; the appearance of the house, yard, sidewalk, and neigh- 
borhood; and the effect of illness on the family. The nurse asks 
questions and listens carefully to stories and offhand remarks. 

Set Priorities 
It is important that nurses are flexible and realize they cannot 
tackle everything. Although it is necessary to enter the home 
with a plan in mind, nurses must be prepared to modify the plan 
according to conditions they encounter once inside. Safety, 
issues that are of concern to patients, and those problems that can 
most easily be solved should be addressed first. Alternatively, the 
nurse can focus on safety first, then short-term and long-term 
goals. If the priorities that are set are primarily the nurse’s and 
not the patient’s, then they may not be met. 

Promote Learning 
Instead of just teaching the patient, the nurse tries actively to 
promote the patient’s ability to learn by, for example, identify- 
ing what is most important to the patient and teaching that. Sur- 
vival takes first priority; the nurse teaches the information 
people need to ensure their safety until the next visit. The nurse 

prioritizes material on a needs-to-know, wants-to-know, ought- 

to-know basis, assessing and responding to learner readiness. 
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Timing is important; people who are not ready to listen cannot 

be taught. In addition, the nurse must allow a sufficient amount of 

time to teach, ask patients how and when they learn best, use 

appropriate methods and materials when possible, and capitalize 

on patients’ frustrations and desires to regain control of self-care. 

When possible, the nurse teaches while providing care. 

The nurse can empower patients to learn by talking them 

through learning tasks, encouraging them to listen to their own 

bodies and to ask questions, and urging them to write thoughts 

and questions about their care and bring them to the next visit 

or doctor’s appointment. 

Limit Distractions 
Homes are full of events or circumstances that may divert atten- 

tion from the job at hand. Such distractions as children, ani- 

mals, noise, clutter, and mannerisms that are controlling, 

manipulative, or aggressive can try even the most experienced 

nurse. However, environmental and behavioral distractions can 

yield useful information about people, their relationships, and 

their values. For example, a dirty house could indicate a lack of 

interest in housekeeping, outright neglect and abuse, depres- 

sion, or increased disability. 

Distractions should be limited as much as possible. For 

example, the nurse might ask a patient, “May I please turn off 

your television while we visit?” or “I would like to schedule my 

next visit for a time when the children are in school. Is that all 

right with you?” The nurse must be truthful about allergies, fear 

of a patient’s pet, or difficulty hearing in a particular room, but 

should not debate the priority of the visit over the distraction 

(such as a favorite television show). The nurse may not change 

the patient’s views and may also risk losing the patient’s trust 

and rapport. If all efforts at limiting distractions fail, the nurse 

should leave the home and return on another day: “I can see this 

is not going to work for us today. I will need to leave.” 

If any distraction originates with the nurse, such as fear of 

harm, reaction to the patient’s lifestyle, preoccupation with role 

or a feeling of being overwhelmed by the situation in the home, 

the nurse should seek out a colleague to discuss the problem. 

Often, another perspective helps when dealing with the issue. 

Put Safety First 
Safety assessment in the home is a nursing responsibility and a 

legal requirement. Nurses cannot close their eyes to an unsafe 

environment. Upon entering the home and on a continuing 

basis, it is imperative that the nurse alert the family to unsafe and 

hazardous conditions, suggest remedies, and document in the 

clinical record the family’s response to the nurse’s suggestions. 

See Box 3-4 for a sample home safety assessment list. In par- 

ticular, nurses must remain alert to the following: 

= How patients handle stairs. 

= How patients manage their own care if they are alone. 

u The presence of a smoke detector in the home. 

a The presence of bathroom safety equipment. 

m Electrical hazards. 

m Slippery throw rugs, clutter, or a furniture arrangement that 
may cause a fall. 

a A supply of expired medications. 
= Inappropriate clothing or shoes. 
= Cooking habits that may precipitate a fire. 

BOX 3-4 Home Safety Assessment Checklist 

General Household Safety 

1. Do stairwells and halls have good lighting? 

2. Do staircases have handrails on both sides? 

3. Are rugs securely tacked down? 

4. |s the telephone readily accessible? |s the dial easy to read? 

5. Are electrical cords in good condition and out of the way? 

6. Is furniture sturdy? 
7. Is the temperature of the home comfortable? 

8. Are protective screens in front of fireplaces or heating 

devices? \ 
9. Are smoke detectors and carbon monoxide detectors 

present and working? 

Bathroom F 

1. Are grab bars present in the tub and/or shower? Around 

the toilet? 
2. Are toilet seats high enough? 
3. Are nonskid materials (rugs, mats) on the floor, 

tub/shower? 
. Are medications stored safely? Out of the reach of children? 

. Is the water temperature safe? 

. Are electrical outlets and appliances a safe distance from 

the tub? 

Kitchen 
. Are floors slippery? Are nonskid rugs used? 
. ls the stove in good working order? 
. Is the refrigerator in good working order? Clean? 

. Are electrical outlets overloaded with appliance cords? 

. Are sharp objects kept in a special container or safe area? 

. ls food storage adequate? Clean? 

. Are cleaning materials stored safely? 
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w An inadequate food supply. 

w Poorly functioning utilities. 

ws Chipping paint. 

w Signs of abusive behavior. 

Nurses cannot go into homes and change the family’s living 

space and lifestyle, but they can register their concern and react 

appropriately if the situation suggests that an injury is about to 

occur or if they suspect abuse or neglect. In the home and com- 

munity setting, ignoring an unsafe environment is considered 

nursing negligence. 

The disposal of toxic medications and sharp objects (such as 

needles used for injections) is also a safety issue in the home, 

especially if young children are present. Once again, it is imper- 

ative that the nurse address this with the patient, demonstrate safe 

disposal, and provide the necessary equipment to accomplish that 

end. Documentation should address what information the nurse 

has covered, the family’s response to the teaching, and assess- 

ment of the family’s ongoing practice of safety precautions. 

Nurses must focus on safety and survival first, for themselves 

as well as their patients, in all that they:'do. When traveling in the 

community, the nurse takes such precautions as keeping car 
doors locked, having a cellular phone, keeping supplies out of 
sight, and staying inside the car in potentially dangerous situa- 
tions. Colleagues, families, and community members can offer 
useful guidelines for maintaining safety and self-protection. 

It is important to avoid overwhelming families with numerous 
healthcare providers in the home. Most people dislike having 
strangers in their home, no matter how helpful they may seem to 
be. The nurse can help families manage moments of crisis by 
staying as close as possible. If abuse is suspected, the nurse must 



notify authorities and/or remove patients from potentially dan- 
gerous situations. 

Make Do 
Nurses must learn to be resourceful and cost conscious with 
equipment, supplies, and services in the home. When needing to 
make do or improvise, they should do so ina low-key manner to 
avoid causing the family additional anxiety. The nurse must make 
every effort to convey the message that the situation is under con- 
trol; after leaving the home, the nurse can react as necessary. 

Control Infection 
Infection control in the home centers on protecting patients, 
caregivers, and the community from the spread of disease. 
Within the home, nurses may encounter patients with infec- 
tious or communicable diseases, patients who are immuno- 
compromised, and/or patients having multiple access devices, 
drainage tubes, or draining wounds. The home presents a chal- 
lenging environment in which to practice infection control for 
several reasons: Families typically are set in their own ways of 
doing things; caregivers often lack any formal education on the 
subject; the setting itself may not be conducive; and the facili- 
ties for even the most basic of aseptic practices (hand hygiene) 
may be lacking. Without a doubt, the single most important 

nursing intervention in controlling infection is health teaching. 

Patients and caregivers need to know the importance of effec- 

tive hand hygiene, the use of gloves, the disposal of wastes and 

soiled dressings, the handling of linens, and the practice of 

standard precautions. Unfortunately, the imparting of impor- 
tant information does not always bring about a change in 

behavior. Trying to change a family’s values frequently 
demands a great deal of ingenuity from the nurse. 

Rehabilitation 
Rehabilitation is the process of learning to live to one’s maxi- 

mum potential with a chronic impairment and its resultant 

functional disability. Rehabilitation nursing is based on a phi- 

losophy that each person has a unique set of strengths and abil- 

ities that can enable that person to live with dignity, self-worth, 
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and independence. Nursing care to promote rehabilitation pri- 

marily focuses on patients with chronic illnesses or impair- 

ments. Rehabilitation most often begins in the acute phase of 

an illness or injury. 

The terms impairment, disability, and handicap are often used 

as synonyms, but they have different meanings. Impairment is a 

disturbance in structure or function resulting from physiologic or 

psychologic abnormalities. A disability is the degree of obsery- 

able and measurable impairment. A handicap is the total adjust- 

ment to disability that limits functioning at a normal level 

(Stanhope & Lancaster, 2006). For example, following a motor- 

cycle accident, a patient had damage to her left leg that led to 

impairment in the ability to flex her knee. This resulted in a 50% 

disability of that leg and caused a handicap because the patient 

was a school bus driver and could no longer operate the bus safely. 

Rehabilitation promotes reintegration into the patient’s fam- 

ily and community through a team approach. Many different 

aspects of the patient’s life are included in the plan of care, 

including physical function, mental health, interpersonal rela- 

tionships, social interactions, family support, and vocational 

status. This comprehensive consideration of the patient requires 

the expertise of a team of healthcare providers who usually 

meet weekly to discuss the achievement of patient goals. 

Assessment of the patient and family includes functional 

health level and self-care abilities, educational needs, psy- 

chosocial needs, and the home environment. It is critical to 

determine the priorities of needs from the patient and family 

perspective before establishing any plan of care. The nurse 

assesses the patient’s level of physical function, goals, con- 

cerns, stage of loss, home environment, and available resources. 

Interventions to facilitate rehabilitation are revised to meet 

patient and family needs as the patient progresses toward rein- 

tegration. In general, interventions are planned and imple- 

mented to prevent complications, assist in achieving a realistic 

level of independence, educate the patient and family about 

home care, and make referrals to community agencies (for 

nursing care, special equipment or supplies, support groups, 

counseling, physical therapy, occupational therapy, respiratory 

therapy, vocational guidance, house cleaning, and meals). 

CHAPTER HIGHLIGHTS 

m In contrast to community health, which focuses on health of a 

population, community-based care focuses on individual and 

family healthcare needs. Services are provided in many different 

settings, including;community centers and clinics, day care pro- 

grams,.faith community nursing, and Meals on Wheels. 

gw Factors affecting health in the community include social support 

systems, community healthcare structures, environment, and 

economic resources. 

mw Home care is defined as services for recovering, disabled, or 

chronically ill people who are in need of treatment or support to 

function effectively in the home environment. 

m Two special components of home care are hospice care and 

respite care. 

m The homecare system includes agencies, patients, referral sources, 

physicians, reimbursement sources, and legal considerations. 

m The roles of the home care nurse include advocate, provider of 

direct care, educator, and coordinator of services. 

mw Nursing interventions to ensure competent care include those 

used to establish trust and rapport, proceed slowly, set goals and 

boundaries, assess the home environment, set priorities, promote 

learning, limit distractions, put safety first, and control infection. 

m@ Rehabilitation is the process of learning to live to one's maximum 

potential with a chronic health impairment and its resultant 

disability. 
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TEST YOURSELF NCLEX-RN® REVIEW 

1. What is the focus of community-based nursing care? 

1. the function of the community 

2. the health of the community 

3. individual and family health 

4. older adult needs and services 

. What is one way in which urban and rural residents may differ? 

1. access to healthcare services 

2. age and gender of residents 

3. family tasks and values 

4. ability to follow directions 

. As part of the initial assessment of a disabled older adult 

receiving community-based care, the nurse asks, “Who takes 

you to your doctor’s appointments and picks up your prescrip- 

tions or groceries for you?” Which of the following factors Is 

the nurse assessing? 

1. social support systems 

2. community healthcare structure 

3. environmental factors 

4. economic resources 

. Which of the following services helps relieve the stress of 

full-time caregiving? 

1. faith community nursing 

2. block nursing 

3. day care 

4. respite care 

. Home health nurses provide care to patients with a wide vari- 

ety of healthcare needs. Which of the following patients 

would benefit from home care? Select all that apply. 

1. an older adult recently discharged from the hospital after a 

total hip replacement 

2. a teenager recently discharged from the hospital following 

an appendectomy 

3. a middle-aged patient with a terminal illness who wants to 

die at home 

4. a single mother of toddlers recently discharged following 

major abdominal surgery 

5. a frail older adult experiencing weakness and impaired 

mobility from osteoarthritis 
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. While making the first home health visit, the nurse discusses 

advance directives, living wills, and durable power of attorney 

for health care. These topics are part of which nursing role? 

1. provider of direct care 

2. coordinator of services 

3. educator 

4. advocate 

. The nurse is assessing the safety of a patient's home environ- 

ment. Which of the following outcomes indicate an unsafe 

environment? Select all that apply. 

1. the presence of overloaded extension cords 

2. the presence of a Smoke detector in the home 

3. the presence of several throw rugs and a cluttered 

floor space 

4. a supply of expired medications 

5. a supply of frozen dinners and canned goods 

. Which of the following factors should have the highest priority 

when planning rehabilitative care for the patient? 

1. physician and nurse perspective of needs 

2. patient and family perspective of needs 

3. patient and family insurance coverage 

4. physician and nurse goals and concerns 

Nurses practicing in the home provide teaching for a variety of 

topics. Which of the following areas is essential to maintain- 

ing infection control? 

1. fire and smoke detectors 

2. hand hygiene 

3. uncluttered floors and stairs 

4. medications 

What element of home care is a requirement for 

reimbursement? 

1. family member approval 

2. completion of agency forms 

3. physician’s order 

4. treatment plan 

See Test Yourself answers in Appendix C. 
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Functional Health Pattern: Health Perception-Health 
Management 

Think about patients with altered health perception or health man- 

agement for whom you have cared in your clinical experiences. 

m What were the patient's major medical diagnoses (e.g. hyper- 
tension, diabetes mellitus, cancer, chronic obstructive pul- 

monary disease, stroke and alcoholism)? 

w What kinds of manifestations did each of these patients have? 

Were these manifestations similar or very different? 

m@ How did the patients’ healthcare behaviors interfere with their 

health status? Did they have yearly physical examinations and 

routine eye examinations? Did they obtain recommended 

immunizations? Did they use preventative measures, such as 

breast self-examinations or testicular examinations, sun- 

screen, dietary changes, decreasing alcohol intake, stopping 

smoking, beginning exercising regularly, practicing safe sex, 

and using stress reduction activities? Did they achieve devel- 

opmental tasks appropriate for their age? Did they interact 

well with family, friends, and coworkers ? 

The Health Perception-Health Management Functional Health 

Pattern include healthcare behaviors, such as health promotion 

and illness prevention activities, medical treatments, and follow-up 

care. Individuals are at different locations on the illness- 

wellness continuum at specific points in time. Health percep- 

tion and health maintenance are affected by factors that 

influence the individual's health status or level of wellness in 
two primary ways: 

@ Factors affecting health that can be altered to possibly prevent 

disease processes are diet (e.g., osteoporosis), substance 

abuse (e.g., alcoholism), smoking (e.g., chronic obstructive pul- 

monary disease, lung cancer), socioeconomic status (e.g., com- 

municable disease, violence or abuse) or occupational exposure 

(e.g., pulmonary disease due to asbestos, tuberculosis). 

m Factors affecting health that cannot be altered and that may 

result in disease processes are genetics (e.g., sickle cell dis- 

ease, hemophilia), age (e.g., type I! diabetes mellitus, myocar- 
dial infarction), or race (e.g., hypertension). 

A patient's perceived pattern of health and well-being affects how 
health is managed. Improper health management affects the 
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body's ability to mainte itself, leading to manifestations such as 

the following: 

mw Vomiting (unpleasant, wave-like sensations in the stomach with 

sweating and pulse raté changes result in sudden, forceful 

expulsion of stomach contents through the mouth) 

m Bleeding (trauma, decreased platelets or deficient clotting 

factors result in the delay of or inability of the activation of the 

clotting pathway cause leakage of blood) 

wi Pain (swollen tissue, changes in pH and inflammatory changes 

cause tissue damage stimulate pain receptors transmit pain 

impulses to the brain) 

Priority nursing diagnoses within the health perception and health 

management functional health pattern that may be appropriate for 

patients include the following: 

m Health-Seeking Behaviors as evidenced by dietary changes as 

prescribed, decreasing alcohol intake, stopping smoking, and 

joining a health club to participate in an exercise program. 

= Deficient Knowledge as evidenced by lack of interest in learn- 

ing about health care, inability to understand healthcare teach- 

ing (developmental level), and misinterpretation of healthcare 

teaching completed. 

@ /neffective Health Maintenance as evidenced by smoking, 

drinking alcohol or other substance abuse, sedentary lifestyle, 
and not seeking routine health care. 

@ Risk for Injury as evidenced by poor hygiene habits, self treat- 

ment of illnesses, not taking prescribed medications, and par- 

ticipation in risk-seeking behaviors. 

Two nursing diagnoses from other functional health patterns often 
are of high priority for the patient with deficits in health percep- 
tion or health management: 

@ Self-Care Deficit (Activity-Exercise Functional Health Pattern) 

m Low Self-Esteem (Self-Perception—Self-concept Functional 
health pattern) 

Question 

1. What questions will you ask your patients to determine his 
or her perceived pattern of health and well-being? 

oe 



CLINICAL SCENARIO 

Directions: Read the following clinical scenario and answer the 
related questions. To complete this exercise successfully you 
will not only use knowledge of the content in this unit, but 
also principles related to setting priorities and maintaining 
patient safety. 

You have been assigned to work with the following home 
health care patients on the day shift. You receive a report at 
0800. Significant data obtained during report is as follows: 
m Mrs. Cora Swank, a 76-year-old female, had surgery 10 days 

ago for an obstructed colon that resulted in a permanent 
transverse colostomy. She was discharged from the acute 
care hospital yesterday. She lives with her 78-year-old hus- 
band. You need to evaluate her care of the colostomy and 
how well she can care for herself at home. 
Tom Smith is a 24-year-dld who is at home due to 
osteomyelitis in the left leg from a previous leg fracture 
obtained when the motorcycle he was riding was involved 

Questions 

Priority Setting 

1. What factors will you consider when deciding in which order 
you will visit these patients after report? 

A. 

B. 

GS. 

Health Promotion 

1. An important part of primary prevention is to provide patient 

teaching related to the primary diagnosis. What primary pre- 

vention interventions will you talk to each patient about? 

A. 

B. 

G- 

D. 

2. Tertiary level of prevention focuses on stopping the disease 

process and returning the affected patient to a useful place in 

society. Which is an example of a tertiary level of prevention for 

Mr. Huian? 

A. Eating a nutritious diet to promote healing and gain more 

strength. 

B. Having screenings for other disease processes, such as 

hypertension. 

C. Enrolling in a work training program for individuals with 

extremity weakness. 

D. Eliminating the use of smoking and alcohol. 

Nursing Process 
1. Besides obtaining vital signs, what diagnosis-specific assess- 

ment data should be collected for each patient? 

A. 

B. 

Ce 

D 

in an accident. You need to change his left leg dressing and 

administer IV vancomycin (Vancocin) that is to be given 

every 12 hours. The next dose is due at 0930. 

Marguerite Garcia is an 86-year-old Hispanic who lives 

alone. She has hypertension, type II diabetes mellitus, and 

congestive heart failure. She is to have her blood pressure 

taken and a glucometer check for her blood sugar level. You 

will need to make sure she is taking her prescribed medica- 

tions and set up her medications for the week. 

Sebastian Huian is a 56-yearold Asian who had a stroke 

which left him with left-sided weakness and some speech 

difficulties in addition to speaking little English. He smokes a 

half a pack of cigarettes daily. He is being discharged from 

the rehabilitation unit this morning. You will be doing an 

intake as the first home health visit to determine what his 

needs will be and how much assistance he will need from 
home health. 

2. Identify one nursing diagnoses for each of the patients pre- 
sented earlier. What is the rationale for your choices? 

Nursing Diagnosis 

Tom Smith 

Marguerite Garcia 

Sebastian Huian 

© O° ® = o@ =): nw 

3. Nursing interventions to ensure competent home care for 

Mr. Huian include which of the following? Select all that apply. 

A. Establish trust and rapport. 

B. Have his 14-yearold son translate for him. 

C. Assess the home environment for safety. 

Ds Discuss having family members feed him due to his left 
arm weakness. 

E. Set goals for home health care and rehabilitation. 

4. The nurse explains a diet of low sodium foods to 
Mrs. Garcia. What is the best way to evaluate 
Mrs. Garcia's understanding of the low sodium diet? 

Communication 

1. What information will you report to the next home health 

nurse who will be caring for Mr. Huian? 

Delegation 

1. What care or data collection for each patient can be dele- 

gated to a home health certified nursing assistant? 

Nursing Ethics 

1. During your initial visit to Tom Smith, he states, “When my 

leg is better, let’s go dancing.” How will you respond? 
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CASE STUDY: Betty Jo Moore 

Betty Jo Moore is a 20-yearold who is 
admitted to the women’s health unit 
for treatment of lower abdominal pain 
and tenderness, chills, and foul 
smelling vaginal discharge. During the 
admission assessment she states that 
she is unmarried and has been sexu- 

ally active for the past three years with 
multiple sexual partners. Vital signs are 

as follows: temperature 100.4°F, pulse 
92, respirations 22, blood pressure 
118/76. Lab studies drawn in the emer- 

gency department indicate a WWBC count of 25,000 mms, an ery- 
throcyte sedimentation rate of 22mm/h, and a positive c-reactive 
protein. She is to begin IV antibiotic therapy and is in need of being 

educated about safe sex practices. 

BJM 
20 y.o. female 
PID 

leads to 

aSSess 

generate nursing diagnosis 

Ms. Moore is diagnosed with pelvic inflammatory disease. The 

pathophysiology of pelvic inflammatory disease (PID) is that path- 

ogenic microorganisms enter the vagina during intercourse or 

other sexual activity and alter the cervical mucosa, allowing the 

microorganisms to travel to the uterus. The microorganisms can 

travel to the fallopian tubes and ovaries also. Multiplication of the 

microorganisms,results in infection and possibly abscess forma- 

tion. Manifestations of pelvic inflammatory disease include fever, 

chills, purulent vaginal discharge, vaginal bleeding, severe lower 

abdominal pain, pain on movement of the cervix, and dysuria. 

Complications that can occur from pelvic inflammatory disease 
are pelvic abscess, infertility, ectopic pregnancy, chronic pelvic 

pain, pelvic adhesions, and dyspareunia. Due to her medical diag- 
nosis and history of unsafe sexual practices, the nursing diagnosis 

of Deficient Knowledge is appropriate for guiding nursing care. 

generates 

prioritized to 

expected outcomes 

Activity: 

1. After reviewing the concept map, go to the Pearson Nursing Student Resources for t his book at www.nursing.pearsonhighered -com to write a concept map based on the nursing diagnosis Risk-Prone Health Behavior as evidenced by multiple sexual partners. See answers and hints in Appendix C. 
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LEARNING OUTCOMES 

1. Compare the differences and 

outpatient and inpatient surgery. 

2. Identify the three phases of perioperative care. 

3. Interpret the significance of diagnostic tests used in the 

perioperative period. 

similarities between 

CLINICAL COMPETENCIES 

1. Assess the physiologic and psychosocial health status of 

patients for surgery to determine their ability to tolerate 

surgery and identify risks for complications. 

2. Participate in patient and family teaching prior to anesthe- 
sia, during postoperative care, and prior to discharge from 

the facility. 

3. Use appropriate communication techniques to minimize 

risks associated with handoffs among healthcare team 

members during transitions between phases of the periop- 

erative experience. 

Nursing Care of Patients 
Having Surgery 

a 

4. Explainsnursing implications for medications prescribed for 

the surgical patient. 

5. Identify variations in perioperative care for the older adult. 

6. Describe principles of pain management specific to acute 

postoperative pain control. 

4. Observe and participate as appropriate with nursing 

responsibilities and interventions to promote patient safety 

and integrity and to prevent hazards in the operating room. 

5. Use the nursing process to provide safe and effective nurs- 

ing care for the patient in the preoperative, intraoperative, 

and postoperative phases of surgery. 

anesthesia, 64 

circulating nurse, 67 

conscious sedation, 65 

dehiscence, 79 

equianalgesia, 80 

evisceration, 79 
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Perioperative nursing is a specialized area of practice. It 

incorporates the three phases of the surgical experience: pre- 

operative, intraoperative, and postoperative. The preoperative 

phase begins when the decision for surgery is made and ends 

when the patient is transferred to the operating room. The 

intraoperative phase begins with the patient’s entry into the 

operating room and ends with admittance to the postanesthe- 
sia care unit (PACU), or recovery room. The postoperative 
phase begins with the patient’s admittance to the PACU and 
ends with the patient’s complete recovery from the surgical 
intervention. Although the perioperative nurse works in col- 
laboration with other healthcare professionals to identify and 
meet the patient’s needs, the perioperative nurse has the pri- 
mary responsibility and accountability for nursing care of the 
patient undergoing surgery. 

Surgery 
Surgery is an invasive medical procedure performed to diag- 
nose or treat illness, injury, or deformity. Although surgery is a 
medical treatment, the nurse assumes an active role in caring 

general anesthesia, 64 

informed consent, 55 

intraoperative phase, 54 

perioperative nursing, 54 
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postoperative phase, 54 

preoperative phase, 54 

regional anesthesia, 64 

scrub person, 67 

surgery, 54 

ee 

for the patient before, during, and after surgery. Interdiscipli- 

nary care and independent nursing care together prevent com- 

plications and promote the surgical patient’s optimal recovery 

Classification of Surgical Procedures 
Surgical procedures can be classified according to purpose, 
risk, and urgency (see Table 4-1). Based on this information, 
nursing care can be individualized to best meet patient needs. 

Settings for Surgery 
Surgical patients may be inpatients or outpatients. The complex- 
ity of the surgery and recovery and the expected level of care 
needed upon completion of the surgery are the major differences. 
Cataract removal with or without lens implants, hernia repairs, 
tubal ligations, vasectomies, dilation and curettage (D&C), hem- 
orrhoidectomies, diagnostic procedures, and biopsies are com- 
monly performed as outpatient (same-day) surgeries. 

Inpatient and outpatient surgeries are performed in the same 
operating suites in most hospitals. Outpatient surgery is also 
performed in freestanding surgical facilities and in physician’s 
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EXAMPLES 

function 

Minor Minimal physical assault with 
minimal risk 

offices. The number of outpatient surgeries has grown rapidly in 

the past decade as part of the effort to contain the high costs of 

surgery. Moreover, increasingly complex surgeries on patients 

with complicated medical problems are now commonly per- 

formed on an outpatient basis. This increase in number of pro- 

cedures and acuity level of the patients has presented a 

challenge to the perioperative nurse, the patient, and the family. 

Outpatient surgery potentially offers several advantages: 

= Decreased cost to the patient, hospital, and insuring agency 

= Reduced risk of hospital-acquired infection 

= Less interruption in the patient’s and family’s routine 

= Possible reduction in time lost from work and/or other 

responsibilities 

= Less physiologic stress to the patient and family 

Many similarities exist between nursing care of inpatient and 

outpatient surgical patients. Physical care is provided in much 

the same manner in the preoperative, intraoperative, and post- 

operative phases of surgery. The major differences lie in the 

degree of teaching and emotional support that are necessary for 

outpatient surgical patients and their families. In addition to the 

physiologic insult of surgery, the outpatient surgical patient 

must cope with the additional stress of needing to learn a great 

deal of information in a short span of time. The nurse teaches 

the patient and family in both the preoperative and postopera- 

tive periods to enable the patient to perform self-care following 

discharge. More extensive teaching and emotional support is 
essential as patients requiring more complex surgical proce- 

dures and experiencing more complicated health problems 

undergo outpatient surgery. 

CLASSIFICATION FUNCTION 

Purpose Diagnostic Determine or confirm a diagnosis 

Ablative Remove diseased tissue, organ, 
or extremity 

Constructive Build tissue/organs that are absent 
(congenital anomalies) 

Reconstructive Rebuild tissue/organ that has been 
damaged 

Palliative Alleviate symptoms of a disease 
(not curative) 

Transplant Replace organs/tissue to restore 

Major Extensive physical assault and/or 
serious risk 

Urgency Elective Suggested, though no foreseen ill 
effects if postponed 

Urgent Necessary to be performed within 
1 to 2 days 

Emergency Performed immediately 

Breast biopsy, bronchoscopy 

Appendectomy, amputation 

Repair of cleft palate 

Skin graft after a burn, total joint replacement 

Bowel resection in patient with terminal cancer 

Heart, lung, liver, kidney transplant 

Removal of skin lesions, dilation and curettage (D&C), 
cataract extraction 

Transplant, total joint replacement, thoracotomy, 
colostomy, nephrectomy 

Cosmetic surgery, cataract surgery, bunionectomy 

Heart bypass surgery, amputation resulting from 
gangrene, fractured hip 

Obstetric emergencies, bowel obstruction, ruptured 
aneurysm, life-threatening trauma 

PRACTICE ALERT 
Patients having outpatient surgery should wear or bring 

clothing that will be easy to put on after surgery and will 

accommodate any dressings or appliances. Patients must 

also bring any medications, including herbal preparations, 
they regularly use. 
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Following outpatient surgery, the patient is discharged after 

meeting the institution’s criteria, which are typically as follows: 

m Vital signs are stable. 

= Patient is able to stand and begin to walk without dizziness 

or nausea. 

# Pain is controlled or alleviated. 

= Patient is able to urinate. 

m Patient is oriented. 

# Patient and/or significant other demonstrates understanding 

of postoperative instructions. 

Legal Requirements 
It is the responsibility of the surgeon who performs the proce- 

dure to obtain the patient’s consent for care. The surgeon 

should discuss the procedure with the patient and family in lan- 

guage they can understand. Informed consent is disclosure of 

risks associated with the intended procedure or operation to the 

patient, and is usually obtained by means of a legal document 

required for certain diagnostic procedures or therapeutic meas- 

ures, including surgery. The language of the document varies 

according to statutory and common law of each state. This legal 
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document protects the patient, nurse, physician, and healthcare the operating suite highly anxious and may benefit from med- 

facility. Informed consent includes the following information: ication to help them relax prior to administration of anesthesia. 

This can be discussed with the anesthetist. Chemicals, electri- 

cal equipment, and environmental hazards in the surgical area 

have the potential for harm and must be monitored and main- 

tained carefully. Also read about risks for the older patient in 

the Nursing Care of the Older Adult box on page 69. 

a Need for the procedure in relation to the diagnoses 

= Description and purpose of the proposed procedure 

a Possible benefits and potential risks 

ws Likelihood of a successful outcome 

a Alternative treatments or procedures available 

w Anticipated risks should the procedure not be performed Patient and Procedure Identification 

mE Dy sician.s advice as to whats needed The 2009 Patient Safety Goals issued by the Joint Commission 

BE 0 2 Mee Canavan wiWcraW GOnecr specifically, address patient and procedure identification prior 

Ideally, the nurse should be present when the preceding tq any treatment or procedure. The patient must be actively 
information is provided. Later, the nurse can discuss the infor- involved in identification procedures, and if the patient is not 

mation with the patient and family, if necessary. If the patient —_abje to participate or reliability is questioned, the family or des- 
has questions or concerns that were not discussed or made clear, ignated caregiver is responsible for verifying identification. 

or if the nurse questions the patient’s understanding, the sur- Hence any patient whose reliability is questionable must be 

geon is responsible for supplying further information. If these accompanied by ‘the caregiver into the surgical area for the 

situations arise, the nurse should contact the surgeon before “time out” procedure (AORN, 2010). 

having the patient sign a consent for the operation or special Unfortunately, there is a risk of performing the wrong sur- 

procedures. Following a thorough discussion of the consent, the gery on the wrong patient: wrong site, wrong procedure, wrong 

nurse witnesses the patient’s voluntary signature on the form —_ person (Gibbs, 2005). In 2004, the Joint Commission issued the 
(Figure 4-1 @). The nurse also signs the form, indicating that = Universal Protocol (Box 4-1) mandating preoperatively 

the correct patient (or legal designee) is signing the form and (1) verifying the procedure, (2) physically marking and initial- 
that the patient was alert and aware of what was being signed. ing the site, and (3) taking a “time out” before starting any pro- 

cedure. A time out is an intentional stoppage of the preparation 

Risk Factors for the operation in the operating suite before the patient is 

An independent national organization called the Institute for anesthetized. The goal of the time out is to ensure the right pro- 

Healthcare Improvement (IHI) launched a campaign in 2004 to cedure will be performed on the right patient on the correct site 

prevent an alleged 100,000 avoidable deaths in U.S. hospitals by with the necessary and correct healthcare providers in atten- 

2006. Guided by these goals, hospitals implemented changes that dance. All participants are introduced, including the patient, 

spared more than 122,000 lives (Daniels, 2007). A 2006 initiative and encouraged to ask any questions or express any concerns 

by IHI to further reduce medical harm was joined by acoalitionof before the surgery is commenced. 
healthcare organizations called the Surgical Care Improve Project 

(SCIP). SCIP focuses on evidence-based interventions to reduce 

surgical complications including surgical site infections (SSIs), _ BOX 4-1 The Universal Protocol 
adverse cardiac events, and blood clots. Perioperative nursing 

should support and follow guidelines that will achieve these goals. 

Prior to planning and implementing care for the surgical 

patient, the nurse must first assess the patient’s needs and the 

factors that may increase the risks associated with surgery. The 

type of surgical procedure determines the assessment and inter- 

ventions planned by the nurse. However, a complete assess- 

ment is also necessary to identify risk factors and to determine 

the patient’s overall health status. Table 4—2 lists common risk 

factors for the patient undergoing surgery, and the related nurs- 
ing interventions and implications. For example, when a 
patient is admitted for surgery on the right knee, it should be of 
concern to the nurse if this patient has diabetes, smokes 
1.5 packs of cigarettes per day, has numbness in the right foot, 
and takes insulin. This information should be incorporated into 
a care plan, using appropriate nursing diagnoses and interven- 
tions to meet the patient’s needs and assist the patient toward 
full postoperative recovery. 

Risks are associated with all phases of surgery. For example, 
transporting the patient to and from the operating room (OR) 
requires assessment of the needs of the patient for supplemen- 
tal oxygen, intravenous therapy, cardiac monitoring, and safety 
issues pertaining to the means of transport. Many patients enter 

The Universal Protocol to reduce surgical errors calls for three 
specific actions by the healthcare team: 
1. Conduct a pre-procedure verification process when the 

procedure is scheduled, during pre-admission testing, on 
admission to the facility, before entering the procedure 
room, and whenever the patient is transferred to another 
caregiver during the procedure. This process includes 
verifying the availability of the following: 

¥ Relevant documents such as the history and physical, 
pre-anesthesia assessment 

¥ Accurate, complete, and signed procedure 
consent form 

¥ Correct and accurately labeled diagnostic test results 
including xrays 

¥ Any required blood products, implants, devices, or 
special equipment 

2. Mark the procedure site for any procedure that involves 
incisions, punctures, or insertion of instruments. The site 
is to be marked by the healthcare provider performing 
the procedure or by an individual who will be directly 
involved and present during the procedure and while the 
patient is awake. 

3. "Time out” before starting the procedure to conduct a 
tinal verification that the correct patient, site, positioning, 
and procedure are identified, and that all relevant docu- 
ments, information, and equipment are available. 

“ 
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M.R. # Saint 
; eR : Francis Informed Consent to Operation, Administration of Anesthetics, Medical and to the Rendering of Other Medical Services Center 

1. | do hereby authorize and direct M.D./D.O./D.D.S., 
my physician, and/or such associates or assistants of his choice, to perform the following operation or procedure: 

Upon (patient's name). | understand that the 
above named physician and his associates or assistants are employed by me and will be occupied solely with performing 
such operation or procedure. 

2. The nature of the operation or procedure has been explained to me and no warranty or guarantee has been made as 
to result or cure. | have been advised that additional surgical and/or medical procedures or treatment may be deemed nec- 
essary during the course of the operation or procedure consented hereto, and | fully consent to such additional procedures 
and treatment which, in the opinion of my physician, are deemed necessary or desirable for the well-being of the patient. The 
possible risks and complications of the operation or procedure have been explained to me. The physician has explained to me 
the above medical terminology and | satisfactorily understand the type of operation/procedure. 

3. | hereby authorize and direct the above named physician and/or his associates or assistants or those working under hs 
direction to provide for (patient's name) such additional services as he or they may 
deem reasonable and necessary, including but not limited to, the administration and maintenance of anesthesia, blood or 
blood derivatives, and the performance of services involving pathology and radiology and | hereby consent thereto. The pos- 
sible risks and complications of blood transfusions and the administration of anesthetics have also been explained to me. 

4. | understand also that the persons in attendance at such operation or procedure for the purpose of administering anes- 
thesia, and the radiologists in attendance at such operation or procedure for the purpose of performing radiological (X-ray) ser- 
vice are not the agents, servants, or employees of St. Francis Medical Center nor of any physician, but are independent 
healthcare providers who are employed by me in the same way that my surgeon and physician are employed by me. 

5. _ | hereby authorize the Medical Center pathologist or personnel to use their discretion in the disposal of any severed tis- 
sue or member. 

6. | hereby grant permission for St. Francis Medical Center to obtain clinical photographs for educational purposes or for my 
patient record as deemed necessary by my physician. 

7. The exception to this consent: (If none, write “none”. 

and | assume full responsibility for these exceptions. 

PATIENT'S SIGNATURE DATE 

If the patient is a minor or incompetent or is unable to sign, the following must be completed: 

| hereby certify that | am the (relationship) of the above named patient 

RA ie Cl cathe Ati ache eet et ee 

and | am fully authorized to give the consent herein granted. 

SIGNATURE DATE 

WITNESSED BY/date WITNESSED BY/date 

If signed in the physician's office, the following MUST be completed by the Medical Center. 

REVIEWED BY (patient name) /date WITNESSED BY /date 

Figure 4—1 @ Informed consent form. 
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TABLE 4-2 Nursing Implications for Surgical Risk Factors 

FACTOR 

Adolescence 

Advanced age 

Malnutrition 

Obesity 

Poverty 

Chronic Conditions 

Alcoholism 

Arthritis 

Cardiovascular disorders 

Diabetes mellitus 

Immune suppression 

ASSOCIATED RISK NURSING IMPLICATIONS 

Diversity in age and physical, cognitive, and psy- 

chologic maturation makes preparation for surgery 

vary in content and inclusion of significant others. 

Increased need for control, privacy, and peer inter- 

action poses special challenges in the acute care 

setting. 

Older adults have age-related changes that affect 
physiologic, cognitive, and psychosocial responses 
to the stress of surgery; decreased tolerance of 

general anesthesia and postoperative medications; 

and delayed wound healing. 

Reserves may not be sufficient to allow the body to 

respond satisfactorily to the physical assault of sur- 
gery; organ failure and shock may result. Increased 
metabolic demands may result in poor wound heal- 
ing and infection. 

The obese patient is at increased risk for delayed 
wound healing, wound dehiscence, infection, pneu- 
monia, atelectasis, thrombophlebitis, dysrhythmias, 
and heart failure. 

Because of limited access to health care, pathology 
may be more advanced at diagnosis. Greater risk of 
exposure to hazardous waste and emotional stress, 

poor nutrition, lack of exercise, and poor social sup- 
port systems. 

The patient may be malnourished and experience 
delirium tremens (acute withdrawal symptoms). 
More general anesthesia may be required. 
Hemorrhage and delayed wound healing can result 
trom liver damage and poor nutritional status. 

Inflammation or degenerative changes in joints lim- 
its mobility and comfort. 

Presence of cardiovascular disease increases the 
risk of heart failure, hemorrhage and shock, 
hypotension, venous thrombosis, pulmonary 
embolism, stroke (especially in the older patient), 
and fluid volume overload. 

Diabetes causes an increased risk for fluctuating 

blood glucose levels, which can lead to life- 
threatening hypoglycemia or ketoacidosis. Diabetes 
also increases the risk for cardiovascular disease, 

delayed wound healing, and wound infection. 

Suppressed immunity impairs ability to resist infec- 
tion and promote tissue repair. Advanced age, HIV, 
autoimmune diseases, chronic pain, immune defi- 
ciency diseases, malnutrition, splenectomy, and 
alcohol abuse compromise immunity. 

Adapt assessment and interventions to the devel- 

opment level of individual patients, involving them 

in preparation and care to the extent possible. Allow 

for regressive and independent behavior including 

rejection of adult support. 

Selectednursing interventions are summarized in 

Table 4-6. 

With the physician and dietitian, promote weight 
gain by providing a well-balanced diet high in 
calories, protein, and vitamin C. Administer 
parenteral nutrition, nutritional supplements, and 
enteral feedings as prescribed. Daily weights and 
calorie counts also may be ordered. 

Promote weight reduction if time permits. Monitor 
closely for wound, pulmonary, and cardiovascular 
complications postoperatively. Encourage coughing, 
turning, and diaphragmatic breathing exercises and 
early ambulation. 

Assess for undiagnosed chronic conditions, assess 
nutritional status, and involve a social worker for 

help with resources. 

Unattended children may accompany the patient 
and need assistance. 

Monitor closely for signs of delirium tremens. 
Encourage well-balanced diet. Monitor for wound 

complications. Administer supplemental nutrients 
parenterally as ordered. 

Position and pad arthritic joints including the spine. 
Handle joints gently to avoid strain on ligaments 
and tendons. 

Diligently monitor vital signs, especially pulse rate, 
regularity, and rhythm, and general condition of the 
patient. Closely monitor fluid intake (oral and par- 
enteral) to prevent circulatory overload. 

Assess skin color. Assess for chest pain, lung con- 

gestion, and peripheral edema. Observe for signs of 
hypoxia, and administer oxygen as ordered. Early 
postoperative ambulation and leg exercises reduce 
the risk of vascular problems, such as venous 
thrombosis and pulmonary embolism. 

Determine that prescribed beta-blockers are given 
preoperatively. 

Monitor the patient closely for manifestations of 
hypoglycemia and hyperglycemia. Monitor blood 
glucose levels every 4 hours or as ordered. 
Administer insulin as prescribed. Encourage intake 
of food at the designated meal and snack times. 

Prevent hypothermia, maintain sterile fields, consis- 
tently prevent infection. Nourishment and normo- 
glycemia promote wound healing. 



FACTOR 

Nicotine use 

Renal and liver disorders 

Respiratory disorders 

Medical Therapies 

Medications 

Anticoagulants 

Antidepressants 

(particularly monoamine 
oxidase inhibitors) 

Antihypertensives 

Antibiotics (particularly the 

“mycin” group) 

Diuretics 

Herbal supplements 

Immunosuppressants 

Treatments 

In the OR 

Fluid/electrolyte 
imbalance 

Hypothermia/hyperthermia 
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[ABLE 4-2 Nursing Implications for Surgical Risk Factors (continued) 
ASSOCIATED RISK NURSING IMPLICATIONS 
Cigarette smokers are at increased risk for respira- 
tory complications such as pneumonia, atelectasis, 
and bronchitis because of increased mucous secre- 
tions and a decreased ability to expel them. 

The patient with renal or liver dysfunction may 
poorly tolerate general anesthesia, have fluid/ 
electrolyte and acid-base imbalances, decreased 
metabolism and excretion of drugs, increased risk 
for hemorrhage, and delayed wound healing. 

Respiratory complications such as bronchitis, 
atelectasis, and pneumonia are some of the most 
common and serious postoperative complications. 
Respiratory depression from general anesthesia 
and acid-base imbalance may also occur. Patients 
with pulmonary disease are more at risk for devel- 
oping these complications. 

Anesthesia interaction with some medications can 
cause respiratory difficulties, hypotension, and circu- 
latory collapse. Other medications can produce side 
effects that may increase surgical risk. 

May cause intraoperative and postoperative 
hemorrhage. 

Increase the hypotensive effects of anesthesia. 

Increase the hypotensive effects of anesthesia. 

May cause apnea and respiratory paralysis. 

May lead to fluid and electrolyte imbalances, 
producing altered cardiovascular response and res- 
piratory depression. 

Some may prolong the effects of anesthesia. 
Others may increase the risks of bleeding or raise 
blood pressure. 

Steroids, drugs to treat cancer, and transplant 
rejection drugs suppress the immune system and 
increase the risk of infection and hypothermia 

(Neil, 2007). 

Radiation therapy 

Depending on the degree of dehydration and/or the 
type of electrolyte imbalance, cardiac dysrhythmias 
or heart failure may occur. Liver and renal failure 
may also result. 

Deviations from normothermia, either hypothermia 
or hyperthermia, may cause infection, cardiac mor- 
bidity, myocardial ischemia, surgical bleeding, skin 

damage, or patient discomfort. 

Ideally, the patient should quit smoking. Be 
supportive of the patient, and monitor closely for 
respiratory difficulties. Coughing, turning, and 
diaphragmatic breathing exercises with early ambu- 
lation are very important. Increase daily fluid intake 
to 2500-3000 mL (unless contraindicated) to help 
liquefy respiratory secretions to aid expectoration. A 
nicotine patch may help the patient tolerate with- 
drawal during the postoperative period. 

Monitor for fluid volume overload, intake and output 
(1&O), and response to medication. Evaluate closely 
for drug side effects and evidence of acidosis or 
alkalosis. 

Closely monitor respirations, pulse, and breath 
sounds. Also assess for hypoxia, dyspnea, lung con- 
gestion, and chest pain. Encourage coughing, turn- 
ing, and diaphragmatic breathing exercises and 
early postoperative ambulation. Encourage the 
patient to quit smoking or at least to reduce the 
number of cigarettes smoked. 

Inform the anesthesiologist of all prescribed and 
over-the-counter medications, as well as any herbal 
preparations. 

Monitor for bleeding. Assess PT/PTT values. 

Closely monitor blood pressure. 

Closely monitor blood pressure. 

Monitor respirations. 

Monitor |&O and electrolytes. Assess cardiovascu- 
lar and respiratory status. 

Inquire about the use of herbs or other dietary 
supplements. These should be discontinued at least 
2 weeks before surgery. 

Monitor CBC with differential for leukopenia. 
Document current dosage of medications and time 
of last dose. Administer prescribed steroids in the 
perioperative period to prevent adrenal crisis. 
Prevent hypothermia and maintain sterile fields. 
Monitor wound and protect from infection. 

Tissue integrity may be compromised in 
targeted fields. 

Administer intravenous fluids as ordered. Monitor 
|&O. Monitor patient for evidence of electrolyte 
imbalance (e© see Chapter 10). 

Monitor core temperatures and prevent chilling or 
overheating. Remove wet drapes and test the 
temperature of fluids used. 

(continued) 
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FACTOR ASSOCIATED RISK 

Surgical site infections 

Venous stasis 

have higher risks of blood clots. 

SAFETY ALERT 
It is very important to establish the right and duty of all mem- 

bers of the surgical team to advocate for the safety of the 

patient. Important processes such as counting of sponges 

and equipment are time-consuming and may seem less 

important when urged by team members with less “power” 

(Jackson & Brady, 2008). 

Retainment of Foreign Objects 
Another potential error is retained foreign bodies such as 

instruments, needles, or sponges. To prevent accidental reten- 

tion the American College of Surgeons recommends 

= consistent application and adherence to standardized proce- 

dures for the counting of objects used in the surgery, 

= methodical wound exploration before closing the site, 

m using x-ray detectable materials in the wound, 

m maintenance of optimal OR environments to allow focused 

surgical performance (minimizing distractions such as 

change of personnel, telephone calls, beepers, and pages), 

employing technological methods to ensure no unintended 

item remains, and 

m suspension of these measures as needed in life-threatening 

situations (Gibbs, 2005; Jackson & Brady, 2008). 

While not all surgeries have equal risk for retainment of items, 

those that do must include a careful count procedure with 

appropriate action if the count is incorrect. Stopping a closing 

procedure to recount and search for missing items increases 

anesthesia and wound exposure, but leaving items contributes 

to serious infections and other potential liabilities (Jackson & 

Brady, 2008). 

Medication Reconciliation 
A complete history of medications the patient has been taking 

regularly is vital information at every transition point in the care 

continuum. Over-the-counter medicines and herbal prepara- 

tions as well as prescription medications may interact with 

drugs given during surgery, putting a patient at increased risk 

(Saber, 2006). As part of the preoperative planning and teach- 

ing, early consideration of all medications including comple- 

mentary and alternative medicine is important. This information 
should be obtained in a matter-of-fact and nonjudgmental man- 
ner, because a judgmental attitude could cause the patient to 
withhold information. This process needs to be repeated at 

TABLE 4-2 Nursing Implications for Surgical Risk Factors (continued) 

Contamination of sterile fields as well as opening ntibi prior 

body organs containing pathogens leads to infection. Carefully maintain sterile fields. Monitor and sustain 

Lower limbs, especially when tourniquets are applied, Promote venous circulation with intermittent pneu- 

are susceptible to blood clotting. Patients with cancer matic compression devices as ordered. Monitor cir- 

NURSING IMPLICATIONS 

Administer antibiotics prior to incision as ordered. 

core body temperature between 36°C and 38°C. 

culation in arms and legs during surgery. 

‘ 
every transition: admission to the hospital, preoperatively, in 

postoperative reports, and at discharge. 

Medications may interact with anesthesia drugs during sur- 

gery, augmenting hemodynamic effects such as hypertension 

or hypotension. Some categories of medication require special 

consideration in regard to surgery (Saber, 2006). These include 

drugs that alter blood clotting, replace adrenal hormones, pre- 

vent seizures, antiparkinsonian drugs, antipsychotics, anxiolyt- 

ics, bronchodilators, cardiovascular drugs, glaucoma drugs, 

immunosuppressants, and thyroid or antithyroid drugs. Patients 

with diabetes or HIV infection who are being treated with 

antivirals require expert advice (Rahman & Beattie, 2008). 

Anticoagulant medications should be discontinued prior to 

surgery to prevent excessive blood loss during surgery. These 

include aspirin and nonsteroidal anti-inflammatory drugs. If 

laboratory tests of bleeding time, prothrombin time (PT), par- 

tial thromboplastin time (PTT), and international normalized 

ratio (INR) are elevated, the surgery may be cancelled. Guide- 

lines for discontinuing use vary according to the particular 

medication; it is generally recommended that aspirin or prod- 

ucts containing aspirin be discontinued 5 days or longer before 

surgery. Similarly, herbs or nutritional supplements that impair 

clotting should be discontinued 2 weeks prior to surgery 

(Saper, 2005). The most common self-prescribed medicines 

that may inhibit coagulation are vitamin E, garlic, ginkgo, gin- 

seng, fish oil, and chamomile. Many plants contain coumarins 

with the potential to interact with warfarin and inhibit coagula- 

tion. Others inhibit platelet aggregation or prevent the conver- 

sion of fibrinogen to fibrin. Patients taking warfarin for the risk 

of blood clots due to atrial fibrillation will be counseled about 

the appropriate time to withdraw warfarin. If surgery is urgent 

due to trauma or sudden onset of morbidity, the impact of anti- 

coagulants needs to be evaluated with PT, PTT, and INR before 

the operation and appropriate support for clotting administered. 

In addition to clotting impairment, excessive consumption of 

herbal medicines or dietary supplements can produce levels of 
chemicals that interact with conventional medications, exacer- 

bating or impairing the intended effect. Anesthesia drugs often 
decrease hepatic blood flow and interfere with metabolism and 
elimination of medications (Bressler, 2005). This increases the 
risk of adverse drug—herbal supplement interactions during sur- 
gery. Cardiovascular instability, impaired glucose control, 
increased metabolism of perioperative medication, and unpre- 
dictable response to anesthesia are categories of adverse reac- 
tions of perioperative herbal use (Saper, 2005). 



Thromboembolism 
The risk of bleeding has to be balanced against the risk of 
postoperative deep venous thrombosis (DVT) and throm- 
boembolism. Prophylactic anticoagulation with low-dose 
unfractionated heparin, low-molecular-weight heparin, factor 
Xa, or warfarin may be used for this purpose. Aspirin-only 
therapy is not considered adequate protection from DVT 
formation (Daniels, 2007). In addition, use of intermittent 
pneumatic compression devices (IPCDs) and graduated com- 
pression stockings is recommended. DVTs can lead to pul- 
monary embolism (PE) and to significant patient morbidity, 
mortality, and increased healthcare cost. Each patient’s risk for 
developing DVT and PE needs to be assessed and appropriate 
prophylaxis initiated when indicated. 

e 

Hypothermia 
Hypothermia is a risk in the perioperative period. The anes- 
thetized patient loses heat intraoperatively and is unable to 
restore temperature through the normal mechanisms of shiv- 
ering or muscle contractions. Typically, surgical suites are 
maintained quite cold for the comfort of the personnel 
gowned in several layers of protective clothing and wearing 
masks. Lowering environmental temperature is common in 
surgical suites, but research shows that normothermia (core 
body temperature in the range of 36.0°C to 37.5°C [Porth, 
2007]) in the patient provides less risk to the patient for infec- 
tion, cardiac morbidity, myocardial ischemia, surgical bleed- 
ing, and patient discomfort. Methods to minimize the risk of 
hypothermia include applying warm blankets, limiting the 
amount of skin exposed, warming intravenous fluids, and 
monitoring the patient’s temperature. 

Hyperthermia should also be avoided. Heating of fluids or 
use of heating units necessitates accurate measurement of the 

temperature and assessment of the patient’s skin integrity. 

Body temperature is best evaluated through core temperature 

monitoring, which includes esophageal or tympanic assess- 
ment (AORN, 2010; Weirich, 2008). 

Surgical Site Infections (SSIs) 
Despite the carefully clean OR environment and use of sterile 

equipment, gloves, and gowns, a significant percentage of 

patients develop wound infections. Patients suffer increased 

morbidity and mortality, and healthcare costs increase dramat- 

ically as a result of SSIs. Four strategies are recommended by 

SCIP guidelines: prophylactic antibiotics in select procedures, 

appropriate hair removal, glucose control in patients having 

major cardiac surgery, and normothermia in patients undergo- 

ing colon surgery. Prophylactic antibiotic administration 

immediately before the surgical incision is indicated for hip 

and knee arthroplasty, cardiac surgery including coronary 

artery bypass graft, hysterectomy, and some colon and vascu- 

lar procedures (Daniels, 2007). 

Adverse Cardiac Events 
Myocardial infarction is a risk following major surgery, espe- 

cially among elderly patients. The circulatory system is 

stressed during surgery, increasing the risk for cardiac 

ischemia. Beta-blocker medications slow nerve conduction to 
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the myocardium and reduce oxygen demand, thereby reducing 
the risk for infarction. Any patient who is taking beta-blocker 
medication regularly needs to take the usual dose prior to any 
type of surgery. 

Interpreting and responding to identified risk factors require 
nursing judgment. It is important to bring information to the 
attention of the surgeons and anesthesiologists prior to surgery 
so necessary modifications can be made for the patient. 

Interdisciplinary Care 
The patient undergoing surgery receives care from a number of 
healthcare providers. Surgeons, nurses, scrub technicians, 
anesthetists, phlebotomists, x-ray technicians, registration 
clerks, and transporters are often involved in securing the 
safety and health of patients. Case managers, social workers, 
and spiritual care providers are available based on patient need 
and desire. This interdisciplinary approach focuses on placing 
the patient in the best possible health status before, during, and 
after surgery. 

Diagnostic Tests 
Diagnostic tests performed prior to surgery provide baseline 
data or reveal problems that may place the patient at additional 
risk during and after surgery. Because of the trend toward short- 
ened hospital stays, many diagnostic studies and procedures 
are performed in a preadmission clinic within a week prior to 
elective surgery. 

Complete blood counts, electrolyte studies, coagulation stud- 
ies, and urinalysis are the most commonly performed preopera- 
tive laboratory tests. Table 4-3 discusses the significance and 
nursing implications of abnormal findings for these common 
tests. Additional diagnostic tests may be performed as the history 
and physical findings indicate. For example, if the patient has a 
low hemoglobin and hematocrit, and significant blood loss dur- 
ing surgery is anticipated, the surgeon may order a type and 
crossmatch of the patient’s blood for a possible transfusion. 

In addition to laboratory tests, older patients or those with 
risk factors related to heart and lung function typically have a 
chest x-ray. This radiologic procedure provides baseline infor- 
mation about the size, shape, and condition of the heart and 
lungs. Pulmonary complications such as lung disease, tubercu- 
losis, calcification, infiltration, or pneumonia may require that 
surgery be postponed to allow the patient to undergo further 
evaluation or treatment. If findings are abnormal and the sur- 
gery cannot be postponed, information from the chest x-ray 
study can be used to determine the safest form of anesthesia. 

Another commonly performed preoperative diagnostic pro- 

cedure is the electrocardiogram (ECG). This test is ordered rou- 

tinely on patients undergoing general anesthesia when they are 

over 40 years of age or have cardiovascular disease. The ECG 

provides data for evaluation about either new or preexisting 

cardiac conditions. The patient’s surgery may be cancelled or 

postponed if a life-threatening cardiac condition is discovered. 

In addition to the chest x-ray study and ECG, other diagnos- 

tic tests may be performed preoperatively to gather further 

assessment data. For example, for patients who have chronic 
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TABLE 4-3 Laboratory Tests for Perioperative Assessment 

TEST 

Hemoglobin (Hgb) 
and hematocrit (Hct) 

Glucose and 

hemoglobin-A1c 

White blood cell 

(WBC) count 

Platelet count 

Carbon dioxide (CO,) 

Electrolytes 

Potassium (K*) 

Sodium (Na*) 

Chloride (Cf) 

Prothrombin time 
(protime, or PT) and 
partial thromboplastin 
time (PTT) 

Urinalysis 

Serum creatinine, 

BUN 

SIGNIFICANCE OF 
INCREASED VALUES 

Dehydration, excessive fluid plasma 
loss, polycythemia vera 

Impaired glucose metabolism, 
stress, or infection 

Infectious/inflammatory 

processes, leukemia 

Malignancies, polycythemia vera 

Emphysema, chronic bronchitis, 

asthma, pneumonia, respiratory 
acidosis, vomiting, nasogastric 

suctioning 

Kidney dysfunction, dehydration, 
suctioning 

Kidney dysfunction, dehydration, 
normal saline-containing 
intravenous fluids 

Kidney dysfunction, dehydration, 
alkalosis 

Defect in mechanism for blood clot- 
ting, anticoagulant therapy (aspirin, 
heparin, warfarin), side effect of 
other drugs affecting clotting time 

Varied 

Renal dysfunction 

SIGNIFICANCE OF 
DECREASED VALUES 

Fluid overload, excessive 

blood loss, anemia 

Inadequate glucose 
intake in relation to insulin 

Immune deficiencies 

Clotting deficiency disor- 
ders, chemotherapy 

Metabolic acidosis, 
hyperventilation 

Side effects of diuretics, 
vomiting, NG suctioning 

Side effects of diuretics, 

vomiting, NG suctioning, 
fluid volume excess 

Side effects of diuretics, 
vomiting, NG suctioning 

Hypercoagulability of the 
blood may lead to 
thrombus formation in 
the veins 

Varied 

Malnutrition, 
musculoskeletal wasting 

NURSING IMPLICATIONS 

Monitor oxygenation, and vital signs; 

assess for bleeding. 

lf decreased, monitor for manifestations 

of hypoglycemia. Notify surgeon of 
glucose <70 mg/dL or >180 mg/dL. 

* Monitor for manifestations of inflamma- 
tion; monitor drainage, temperature, and 
pulse. Use strict standard precautions. 

lf decreased, assess for bleeding at inci- 
sion sites and drainage tubes, and 

assess for hematomas. 

Monitor respiratory status and arterial 

blood gases (ABGs). 

Monitor K* level, cardiac and neurologic 
function, and preoperative diuretic 

therapy. 

Monitor Na* level and |&O; assess for 
peripheral edema and effects of periop- 
erative diuretic therapy. 

Monitor Cl level and |&O; assess for 
peripheral edema and perioperative 

diuretic therapy. 

lf clotting time is elevated, monitor 
PT/PTT values. Assess for bleeding at 
incision site and drainage tubes and for 
hematomas. If clotting time is decreased, 
monitor for thrombus formation | 
(pulmonary emboli, venous thrombosis), : 
and evaluate PT and PTT values. 

Used to detect abnormal substances 
(e.g., protein, glucose, red blood cells, 
or bacteria) in the urine. Notify surgeon 
if abnormalities are detected. 

Monitor urinary output, wound healing. 

obstructive pulmonary disease, pulmonary function studies 

often are performed to determine the extent of respiratory dys- 

function. This information guides the anesthesiologist before 

and during surgery in choosing the type of anesthetic to be used, 

and it guides the surgeon and nursing staff in the recovery phase. 

Renal function is evaluated on the basis of glomerular filtra- 

tion rate (GFR) which is estimated by using serum creatinine 

(reported as the eGFR) or by measuring urinary creatine. Cre- 

atinine is a stable product of muscle mass; it is filtered by the 
kidneys or secreted by the kidney tubules. In kidney failure, 
serum creatinine rises and the GFR is low. The best indicator of 
GFR is the creatinine clearance, a comparison of both serum 
and urinary creatinine levels. In older adults with decreased 

muscle mass and low dietary meat intake, serum creatinine 

may be falsely low. Older adults are especially susceptible to 

renal insufficiency, which puts them at risk for fluid volume 

overload in the perioperative period and for accumulation of 
metabolic by-products and medications dependent on renal 

clearance (Loran et al., 2005; Giannelli, 2007). 

Medications 
The patient having surgery receives medications before, during, 
and after surgery to achieve specific therapeutic outcomes. Tra- 
ditionally, all medication orders are cancelled when the patient 
goes to surgery and must be rewritten by the physician when the 
patient returns to the postsurgical care unit. Following surgery it 



is very important that medications are re-ordered so that chronic 
as well as acute conditions will be treated. 

PREOPERATIVE MEDICATIONS A combination of preopera- 
tive drugs may be ordered to achieve a multitude of desired out- 
comes with minimal side effects. Such outcomes include sedation, 
reducing anxiety, inducing amnesia to minimize unpleasant surgi- 
cal memories, increasing comfort during preoperative procedures, 

TABLE 4—4 Examples of Commonly Used Preoperative Medications 
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reducing gastric acidity and volume, increasing gastric emptying, 
decreasing nausea and vomiting, and reducing the incidence of 
aspiration by drying oral and respiratory secretions. 

The surgical patient usually is given preoperative medica- 
tions 45 to 70 minutes before the scheduled surgery. Any delay 
in administration should be reported promptly to the surgical 
department. Preoperative medications are often given in the 
surgical holding area. 

Codeine 

Antacids 

Axid 

Zantac 

Nizatidine 

Ranitidine 

Gastric Acid (Proton) 

Pump Inhibitors 

Lansoprazole Prevacid 

Omeprazole Prilosec 

Pantoprazole Protonix 

Antiemetics 

Metoclopramide Reglan 

Droperidol Inapsine Tranquilizer 

Anticholinergics 

Atropine sulfate 

Robinul 

Scopolamine 

Glycopyrrolate 

Scopolamine and laryngospasm 

GENERIC TRADE ACTION BY CATEGORY NURSING IMPLICATIONS 
Antibiotics 

: : 
Cefazolin Ancef Prevents surgical site infections in Patients with beta-lactam allergies receive 

orthopedic and general surgeries andis | vancomycin or clindamycin. 
associated with lower risk of mortality 
in elderly patients 

Benzodiazepines 

Midazolam Versed Decreases anxiety and produces Monitor for respiratory depression, hypotension, 
Diazepam Valium sedation to some extent drowsiness, and lack of coordination. 
Lorazepam Ativan Induces amnesia 

May induce substantial amnesia 

Opioid Analgesics 

Morphine Morphine Decreases anxiety, provides analgesia Monitor for respiratory depression and safety if 
Fentanyl! Sublimaze Allows reduced anesthetic dose ambulating. 9 See Chapter 9 for nursing impli- 
Oxycodone Rewicodans cations of specific opioid analgesics. 

Hydrocodone Vicodin 

Tramadol Ultram 

Codeine Tylenol with 

Sodium citrate Bicitra Increases the pH and reduces volume 
of gastric fluid; used in patients with 
GERD and/or trauma 

H, Receptor Antagonists 

Cimetidine Tagamet Reduces gastric acid volume and 
concentration 

Famotidine Pepcid 

Suppresses gastric acid secretion 

Enhances gastric emptying 

Atropine sulfate Reduces oral and respiratory 
secretions to decrease risk of 
aspiration; decreases vomiting 

No significant factors in this setting. 

Monitor for confusion and dizziness in 

older adults. 

Monitor for dizziness and headache, rash, 

or thirst. 

Monitor for sedation and extrapyramidal symp- 
toms (involuntary movement, muscle tone 
changes, and abnormal posture). 

Monitor for confusion, restlessness, and tachy- 
cardia. Prepare patient to expect a dry mouth. 



64 UNIT2 / Alterations in Patterns of Health 

Preoperative antibiotic prophylaxis is effective in the pre- 

vention of postoperative complications in many surgeries 

(Andersen et al., 2005; Daniels, 2007). Table 4-4 outlines com- 

monly prescribed preoperative medications. 

An increasingly common and controversial strategy to 

prevent intense or lingering pain is the use of preemptive 

analgesia (D’ Arcy, 2008). The goal of preemptive analgesia is 

to prevent sensitization of the central and peripheral nervous 

system from painful stimuli by blocking the pain pathways 

with local, regional, or epidural analgesia prior to incision. 

Sensitization to pain is believed to prolong the painful experi- 

ence; blocking the sensitization throughout the perioperative 

period should result in decreased pain in the postoperative 

period, shortened hospital stay, quicker return to self-care, and 

decreased residual pain (Polomano et al., 2008; Ong et al., 

2005). To date, the best combination of methods and medica- 

tions for the great variety of surgical interventions has not been 

identified. The best method to improve postoperative pain 

scores, reduce total analgesic consumption, and extend the 

time to first rescue dose following anesthesia seems to be a 

combination of epidural, local wound infiltration, and nons- 

teroidal anti-inflammatory drugs (NSAIDs). Opioids given 

preoperatively do not enhance comfort in the postoperative 

period (Ong et al, 2005). 

Decisions about which of the patient’s routine medications 

to administer prior to surgery when the patient is NPO require 

careful analysis. The best guideline is to confer with the sur- 

geon and anesthetist about specific medications. The reason 

for caution has to do with potential interactions between anes- 

thesia and medications and the effect on the patient if drugs 

such as steroids, antiseizure medications, and tranquilizers are 

discontinued abruptly. Generally, insulin is withheld when the 

patient is NPO, but depending on the anticipated length of the 

surgery, the dosage may be adjusted for the previous evening 

as well as the morning of surgery. Under anesthesia the mani- 

festations of hypoglycemia (insulin reaction) are absent, so 

withholding insulin the morning of surgery when the patient is 

NPO is advisable. Plasma glucose is monitored intermittently 

during surgery with the goal of maintaining normal blood 

sugar level (see Table 4—2). Patients who ordinarily manage 

their diabetes mellitus with oral medications often are placed 

on sliding scale insulin to manage blood glucose during the 

perioperative experience. Evidence-based practice supports 

subcutaneous basal insulin administration for hyperglycemic 

patients to maintain glycemia below 180 mg/dL throughout 

the perioperative period. This practice is associated with bet- 

ter healing, fewer infections, and shorter hospital stays 

(Odom-Forren, 2006). 

INTRAOPERATIVE MEDICATIONS Anesthesia is used to pro- 

duce unconsciousness, analgesia, reflex loss, and muscle relax- 

ation during a surgical procedure. General anesthesia produces 
all of these effects, whereas regional anesthesia results in anal- 
gesia, reflex loss, and muscle relaxation but does not cause the 
patient to lose consciousness. An anesthesiologist (physician) or 
certified registered nurse anesthetist (CRNA) administers anes- 
thetics during the intraoperative phase of surgery. 

General Anesthesia General anesthesia is most commonly 

administered by inhalation and, to a lesser extent, by the intra- 

venous route. It produces central nervous system depression. 

As a result, the patient loses consciousness and does not per- 

ceive pain, the skeletal muscles relax, and reflexes diminish. 

Advantages to general anesthesia include rapid excretion® 

of the anesthetic agent and prompt reversal of its effects 

when desired.. Additionally, general anesthesia can be used 

with all age groups and any type of surgical procedure. It 

produces amnesia. 

Disadvantages of general anesthesia include risks associated 

with circulatory, respiratory, hepatic, and renal side effects. 

Patients with serious respiratory or circulatory diseases, such as 

emphysema or congestive heart failure, are at greater risk for 

complications. Patients with renal or hepatic disease cannot 

metabolize and eliminate anesthetics safely. Inhalation agents 

are avoided in patients with a history of malignant hyperthermia 

(MH) because they can trigger MH (Box 4-1). With the increase 

in ambulatory and minimally invasive surgeries, anesthetics are 

used that enable shorter recovery phases. Drugs with a very short 

half-life have a rapid recovery phase, allowing fast-tracking, 

often bypassing the post anesthesia care unit (PACU) (Hassan & 

Fahy, 2005). 

The phases of general anesthesia are divided into three dis- 

tinct categories: induction, maintenance, and emergence. Dur- 

ing the induction phase, the patient receives the anesthetic 

agent intravenously or by inhalation. During this phase, airway 

BOX 4-2 Malignant Hyperthermia (MH) 

Malignant hyperthermia (MH) is a rare autosomal dominant 
disorder that can be triggered by inhalational anesthetic 
gases and succinylcholine, a depolarizing neuromuscular 
blocker. The initial manifestations are an unexplained rise in 
end-tidal carbon dioxide that does not respond to ventilation 
and sustained skeletal muscle contraction (Carter Templeton, 
2005). The temperature rises rapidly to as high as 43°C as 
result of sustained hypermetabolism. Cardiac dysrhythmias 
develop and oxygen and ATP are rapidly consumed. Lactate 

and carbon dioxide, byproducts of metabolism, are produced 
in excess (Porth & Matfin, 2009). If unchecked the condition 
will progress to hyperkalemia, myoglobinuria, disseminated 
intravascular coagulation, congestive heart failure, bowel 
ischemia, and compartment syndrome in the limbs. 

MH can develop during surgery or when the patient returns 
to the PACU. If the early symptoms of MH (e.g., escalating tem- 
perature, increased carbon dioxide production) are identified, 
suspected triggering agents are immediately discontinued. 
Oxygen is immediately administered with a nonrebreather 
mask. The patient should not be unattended, good IV access 
should be maintained, and the anesthesia provider should be 
summoned. Dantrolene, a muscle relaxant, is administered and 
measures to decrease core body temperature should be started 
at once and continued until core temperature is 36.0°C. A uri- 

nary catheter should be placed to monitor urine output and 
blood drawn for testing. Blood gases should be drawn to 
measure pH; sodium bicarbonate is given to correct metabolic 
acidosis. Insulin may be ordered to decrease serum potassium. 
This patient may be transferred to the ICU for continued moni- 
toring and doses of dantrolene every 4-6 hours. 



patency is achieved and maintained with either endotracheal 
intubation or newer devices including the laryngeal mask air- 
way (LMA) esophageal-tracheal Combitube, or lighted stylet 
or wand (Hassan & Fahy, 2005). These newer methods of air- 
way maintenance do not require direct visualization of the 
vocal cords for placement. They allow effective ventilation and 
can prevent the need for surgical tracheostomy in patients who 
are difficult to intubate. 

The next phase of general anesthesia is maintenance. Dur- 
ing this period, the patient is positioned, the skin is prepared, 
and surgery is performed. The anesthesiologist maintains the 
proper depth of anesthesia while constantly monitoring physi- 
ologic parameters such as heart rate, blood pressure, respira- 
tory rate, temperature, and oxygen and carbon dioxide levels. 

The final phase of anesthesia is the patient’s emergence 
from this altered physiologic state. As the anesthetic agents are 
withdrawn or the effects reversed pharmacologically, the 
patient begins to awaken. The endotracheal tube or laryngeal 
mask is removed (extubated) once the patient is able to reestab- 
lish voluntary breathing. It is critical to ensure airway patency 
during this period, because extubation may cause bron- 
chospasm or laryngospasm. 

Regional Anesthesia Regional anesthesia is a type of anes- 
thesia in which medication instilled around the nerves blocks 
transmission of nerve impulses in a particular area. Regional 
anesthesia produces analgesia, relaxation, and reduced reflexes. 
The patient is awake and conscious during the surgical proce- 
dure but does not perceive pain. Regional anesthesia may be 
classified in several ways: 

= Local nerve infiltration is achieved by injecting lidocaine, 
bupivacaine, or tetracaine around a local nerve to suppress 
sensation over a limited area of the body. This technique may 
be used when a skin or muscle biopsy is obtained or when a 
small wound is sutured. 

m Nerve blocks are accomplished by injecting an anesthetic 

agent at the nerve trunk to produce a lack of sensation over a 
specific larger area, such as an extremity. 

= Epidural blocks are local anesthetic agents injected into the 

epidural space, outside the dura mater of the spinal cord. This 

type of intraspinal anesthesia provides safe and effective pain 

relief for patients of all ages with less risk of adverse effects 

than general anesthesia. It is indicated for surgeries of the 

arms and shoulders, thorax, abdomen, pelvis, and lower 

extremities (Schwartz, 2006). The epidural catheter is often 

left in place for pain relief in the postoperative period; it can 

also be used for chronic pain management. 

Spinal anesthesia is administered similarly to epidural 

except the anesthetic medication is infused in a single injection. 

Spinal anesthesia is effective for approximately 90 minutes. 

Surgeries of the lower abdomen, perineum, and lower extrem- 

ities are likely to use this type of regional anesthesia. Leakage 

of cerebrospinal fluid (CSF) into the epidural space can cause 

reduced CSF pressure and postoperative headaches. Treatment 

may include hydration, caffeine, analgesics, or administration 

of an epidural blood patch (Schwartz, 2006). Hypotension is 
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common with epidural and spinal anesthesia. Blood pressure 
should be monitored and, if critical hypotension occurs, the 
anesthesia provider should be alerted and expected to increase 
intravenous fluids and administer vasoactive medications. 

Conscious Sedation An increasing number of surgical and 
diagnostic procedures are being performed using conscious 
sedation. This type of anesthesia provides analgesia, amnesia, 
and moderate sedation. The pharmacologic effects are produced 
by administering a combination of intravenous medications with 
opioids (such as morphine sulfate or fentanyl [Sublimaze]) or 
sedatives (such as diazepam [Valium] and midazolam [Versed]). 
During conscious sedation the patient is able to independently 
maintain an open airway. This allows the patient to respond to 
verbal and physical stimulation. Physician supervision is always 
required and a registered nurse must be prepared to initiate res- 
cue if sedation becomes too deep. Institutions base their policies 
defining the qualifications of those who care for patients under- 
going conscious sedation on professional organization guide- 
lines, regulatory agency requirements, and state law. 

Assessment prior to conscious sedation includes evaluating 
the appropriateness of the patient based on physical status. 
Patients with compromised circulation or airway, a history of 
sleep apnea or snoring, a history of problems with anesthesia 
or analgesia, or medications that would potentially interact 
with conscious analgesia medications may require the 
anesthesiologist to manage conscious sedation procedures. 
Patients need to be appropriately fasting, and baseline vital 
signs must be taken prior to giving the sedative. A consent 
form must be signed by the patient, and a patent IV line must 
be in place. Equipment to rescue the patient should be avail- 
able if sedation becomes too deep. Oxygen saturation, pulse, 
breathing, and level of consciousness must be monitored 
throughout the procedure. 

Common adverse side effects include venous thrombosis, 
phlebitis, local irritation, confusion, drowsiness, hypotension, 
and apnea. Reversal agents (naloxone hydrochloride [Narcan] 
and flumazenil [Romazicon]) are used as needed to enhance the 
safety of conscious sedation. 

POSTOPERATIVE MEDICATIONS Management of acute 
postoperative pain by medication improves with greater under- 
standing of pain physiology and the development of better 
methods to deliver adequate pain medication. For more infor- 
mation on pain management, ce see Chapter 9. 

Established, persistent, severe pain is more difficult to treat 
than pain that is at its onset. Therefore, postoperative anal- 
gesics should be administered at regular intervals around the 
clock (ATC) to maintain a therapeutic blood level. Administer- 

ing analgesics as needed (prn) lowers this therapeutic level; 

delays in medication administration further increase pain inten- 

sity. Therefore, prn administration of analgesics is not recom- 
mended in the first 36 to 48 hours postoperatively. Patients 
using patient-controlled analgesia (PCA) or patient-controlled 
epidural analgesia (PCEA) in the postoperative period need to 

be taught the importance of using the allowed dosages regu- 

larly to prevent increasing pain levels. 
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In the immediate postoperative period, older adult patients 

benefit from the same protocol for morphine titration as do 

younger patients. Intravenous morphine may be initiated at a 

slightly reduced dose and then titrated to the same protocol as 

for younger patients. Morphine-related adverse effects such as 

nausea, vomiting, respiratory depression, constipation, urinary 

retention, pruritus, and allergy or sedation are similar among 

varying age groups. However, older adult patients require 

fewer opioids than younger patients in the later postoperative 

period. PCEA may be more effective for older adult patients 

and is associated with earlier improved mental status and bowel 

activity (Loran et al., 2005). 

PRACTICE ALERT 
Nurses are responsible for assessing patients’ pain level and 

administering pain medication. They must work collaboratively 

with surgeons to schedule postoperative analgesics rather 

than rely on prn administration orders. 
OO NN NN NN 

NSAIDs treat mild to moderate postoperative pain. This cat- 

egory of drugs should be given soon after surgery (orally, par- 

enterally, or rectally) along with opioids unless contraindicated. 

Although NSAIDs may not be sufficient to control pain com- 

pletely, they allow lower doses of opioid analgesics and there- 

fore fewer side effects. NSAIDs can be given safely to older 

patients, but they should be observed closely for side effects, 

particularly gastric and renal toxicity. 

Opioid analgesics, such as morphine, are considered the 

foundation for managing moderate to severe postoperative pain. 

Opioid dosage requirements vary greatly from one patient to 

another, so the dosage must be individually tailored. Later in the 

postoperative recovery period, opioid analgesics (oral or par- 

enteral) may be given prn. In this way, pain relief can be main- 

tained, while the potential for drug side effects is decreased. 

Contrary to the belief of many healthcare providers (includ- 

ing nurses), physical dependence and tolerance to opioid anal- 

gesics is extremely uncommon in short-term postoperative use. 

Additionally, opioid analgesics, when used to treat acute pain, 

rarely lead to psychologic dependence and addiction. Accord- 

ing to the World Health Organization pain ladder, acute pain is 

appropriately treated with opioids, tapering to acetaminophen 

as healing progresses. Chronic pain, in contrast, is treated with 

analgesics that increase from acetaminophen to opioids as tol- 

erance develops or the condition worsens. 

Analgesic options continue to develop, especially methods 

of delivery. Relatively new is the Q-ball, which provides wound 
infiltration with analgesia. Using combinations of analgesics 

and simultaneous methods of delivery, the patient can appreci- 

ate better pain control and experience fewer analgesic gaps 

(periods of ineffective pain control). Among the newest meth- 

ods to achieve control are transdermal fentanyl by iontophore- 

sis and extended-release epidural morphine. Iontophoresis is 
the delivery of “charged molecules across intact skin using a 
small electric current” (Polomano et al., 2008, p. S48). By pro- 
viding combinations of opioids via multiple routes preemp- 
tively as well as intraopertively and postoperatively, the doses 
of each can be reduced and pain control enhanced. 

Older patients tend to be more sensitive to the analgesic 

effects of opioids, experiencing a higher peak effect with a 

longer duration of pain control. The Moving Evidence into 

Action box on page 67 provides additional information. 

PRACTICE ALERT 
Oral analgesia requires a significantly greater dose than par- 

enteral for most analgesics. Teach patients who are being dis- 

charged and their caregivers the relative strength of oral 

analgesics. (Cautian them to not rely on trade names to 

gauge effectiveness.) Two acetaminophen with codeine 

(30 mg) is equianalgesia to 10 mg parenteral morphine; how- 

ever, oral meperidine 700 mg does not provide equianalgesia 

with 10 mg parenteral morphine. (22 See Chapter 9 for 

details about equianalgesia.) 
WALLER AME ALLE LIAL SY [OMELET MOM 

Surgical Environment 
MEMBERS OF THE SURGICALTEAM Because of the com- 

plexity of the intraoperative environment, members of the sur- 

gical team must function as a coordinated unit. The surgeon, 

surgical assistant(s), anesthesiologist or CRNA, circulating 

nurse, and scrub person or operating room technician 

(Figure 4-2 @) constitute the surgical team. Each member 

provides specialized skills and is essential to the successful 

outcome of the surgery. Risks to members of the surgical team 

Figure 4—2 @ A scrub nurse in the operating room. 



Pain.is a subjective experience. Nurses rely heavily on patients’ 
assessments of the pain they are experiencing. Rating of pain 
intensity by the patient is the gold standard for knowing when 
to provide an intervention to decrease pain, and it is considered 
more accurate than nurses’ evaluations of behavioral manifesta- 
tions of pain. Older patients who believe that healthcare 
providers know best how to manage their pain are at risk for 
inadequately treated pain. 

McDonald and colleagues (2005) used a program for coaching 
older adults about postoperative pain communication and man- 
agement. In this study, older adults preparing for single-knee 
replacement surgery attended a preoperative joint replacement 
class where they learned about recovering from the surgery and 
pain management. Forty subjects greater than age 65 were ran- 
domly assigned either to the regular class, which included pain 
management information, or an intervention class, which 
included both information on pain management and skills to 
effectively communicate about pain. Pain severity scores were 
similar for both groups on postoperative days 1 and 2. There was 
no significant difference between the two groups in the postdis- 
charge measures (day 7) of any pain dimension. 

IMPLICATIONS FOR NURSING 
Findings from this study highlight the importance of coaching 
older adults to report their pain experience candidly, particularly 
in the immediate postoperative period. Establishing trust within 

from bloodborne pathogens or injury are minimized when the 
surgical team is well organized and prepared. 

The surgeon is the physician performing the procedure. As 
head of the surgical team, the surgeon is responsible for all 
medical actions and judgments. 

The surgical assistant works closely with the surgeon in per- 
forming the operation. The number of assistants varies accord- 
ing to the complexity of the procedure. The assistant may be 
another physician, a nurse, a physician assistant, or other 

trained person. The assistant performs such duties as exposing 

the operative site, retracting nearby tissue, sponging and/or 

suctioning the wound, ligating bleeding vessels, and suturing 
or helping suture the surgical wound. 

The anesthesiologist (medical doctor) or CRNA relieves the 

surgeon of the responsibility for the patient’s general well- 

being, thus allowing the surgeon to focus on the technical 

aspects of the procedure. The anesthesiologist or CRNA eval- 

uates the patient preoperatively, administers the anesthesia and 

other required medications, transfuses blood or other blood 

products, infuses intravenous fluids, continuously monitors the 
patient’s physiologic status, alerts the surgeon to developing 

problems and treats them as they arise, and supervises the 
patient’s recovery in the PACU. 

The circulating nurse is a highly experienced registered 

nurse who coordinates and manages a wide range of activities 

before, during, and after the surgical procedure. The circulat- 

ing nurse oversees the physical aspects of the operating room 

itself, including the equipment, assists with transferring and 

positioning the patient, prepares the patient’s skin, ensures that 

no break in aseptic technique occurs, and counts all sponges 

Assisting Older Adults to Communicate Postoperative Pain 
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the nurse-patient relationship is critical to relieving pain. 
Coaching older patients to describe their pain location, inten- 
sity, and sensation gives them permission to communicate in a 
manner with which they may feel uncomfortable at first. 
Coaching is necessary to dispel myths about professional 
expertise and to allow patients control and independence so 
that they are willing to ask for pain medications. Exploring with 
older patients their perception of pain, as well as the signifi- 
cance it has for recovery from illness, are necessary elements 
in providing adequate pain relief and restoring health. 

CRITICAL THINKING IN PATIENT CARE 
1. Your older patient says, “| deserved this pain, so | don’t want 

to take anything to make it better.” What would be your 
response and why? 

2. A man of Native American descent, aged 76, replies that 
“something doesn't feel right” when asked to rate his pain on 
a scale of 0 to 10. His pulse is increased and he is protective 
of his abdominal incision. What could you ask or do to accu- 
rately assess his pain? 

3. An independent, 85-year-old woman has a PCA pump for anal- 
gesia following major surgery. She continuously presses the 
pump button, but continues to complain of severe pain. What 
do you do now? 

and instruments. The circulating nurse assists all other team 
members, including the anesthesiologist or CRNA. Thorough 
documentation of the case in the surgical area is essential, and 
the circulating nurse is responsible for documenting intraoper- 
ative nursing activities, medications, blood administration, 
placement of drains and catheters, and length of the procedure. 
The circulating nurse also formulates a care plan based on 
physiologic and psychosocial assessments of the patient. 
Finally, the circulating nurse is at all times an advocate for the 
safety and well-being of the patient. 

The role of the serub person primarily involves technical 
skills, manual dexterity, and in-depth knowledge of the 
anatomic and mechanical aspects of a particular surgery. The 
scrub person handles sutures, instruments, and other equipment 
immediately adjacent to the sterile field. The role of the scrub 
person may be assumed by a registered nurse or an operating 
room technician (ORT), depending on hospital policy and the 
complexity of the surgery. Registered nurses are responsible 
for patient outcomes including the performance of the person 
functioning in the role of scrub person. The Association of 
Operating Room Nurses (AORN) believes that registered 
nurses should maintain an active presence in the role of scrub 
person to ensure appropriate delegation and supervision of 
scrub duties and to maintain an integral link between scrub and 
circulating responsibilities (AORN, 2010). 

The role of nurses in surgery continues to evolve to improve 
patient care. Although not participating in the surgical procedure, 
PACU nurses are part of the surgical team. In recent years, nurses 

have begun to specialize within the already specialized field of 

perioperative nursing. Specialty surgical teams are developing in 
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response to the demands of increasingly complex technical sur- 

geries. For example, a designated open heart surgical team may 

be responsible for all open heart cases and ordinarily not be 

involved with other procedures. The use of specialty surgical 

teams allows nurses to become highly skilled in a particular 

range of procedures. 

Safety in the surgical environment is important for surgical 

team members as well as patients. Team members need to be 

aware of and strictly comply with guidelines to prevent expo- 

sure to scatter radiation when fluoroscopy is used in surgical 

procedures. Fluoroscopy is a real time continuous image of the 

internal structures of a patient. This technique is used in many 

types of surgeries including cardiac catheterization, orthope- 

dic placement of metalwork, urologic cases, cardiovascular 

cases, and digestive system cases. The facility’s radiation 

safety officer assures that protective equipment such as lead 

aprons, protective eye-glasses, and thyroid shields are avail- 

able to all personnel at risk for exposure. In the surgical set- 

ting, the risk of scatter radiation is small with each event, but 

the cumulative dose may exceed safe limits. Therefore, per- 

sonnel need to be informed about protection and limit their 

exposure (AORN, 2010). 

SURGICAL METHODS Open invasive surgical procedures 

have traditionally been the gold standard for successful out- 

comes. This approach was necessary in order to see and protect 

vital structures surrounding a target organ. Today, miniaturiza- 

tion and technology allow minimally invasive surgeries carried 

out through small incisions with the aid of cameras and 

remotely controlled tools and instruments for incising and 

suturing. While laparoscopic surgeries have been available 

since 1985, a newer method of minimally invasive surgery is 

robot-assisted surgery. Robotic technology offers three- 

dimensional views, while laparoscopic technology offers only 

two-dimensional views. Instruments are easier for the surgeon 

to manipulate with the robotic systems. Robotic, computer- 

aided surgical systems are not independent, preprogrammed 

systems. Two surgeons perform the procedures—the primary 

surgeon at the robotic controls and the other at the patient’s side 

to exchange sterile instruments, retract patient tissues, and 

manipulate nonrobotic sterile instruments used to assist the 

procedure (Francis & Winifield, 2006). Nurses must be famil- 

iar with the equipment and the procedures and ready to assist at 

all times. 

Minimally invasive surgery, whether performed robotically 

or laparoscopically, has advantages for patients. There is less 

operative trauma, leading to improved postoperative comfort 

and decreased pain. While these procedures may take longer 

than similar open surgeries, they result in decreased hospital 

stays and fewer complications such as adhesions. General anes- 

thesia is required for most minimally invasive surgeries and the 
risk for some complications similar to open surgeries remains. 

SURGICAL ATTIRE Strict dress codes are necessary in the sur- 
gical department to provide infection control within the operat- 
ing room suites, reduce cross-contamination between the 
surgery department and other hospital units or departments, and 
promote both personnel and patient health and safety. While 
based on research and recommendations by hospital infection 

control authorities, guidelines for attire differ among surgical 

facilities. Following institutional guidelines, all personnel in the 

surgical department must be in proper surgical attire. The design 

and composition of the surgical attire minimize bacterial shed- 

ding, thus reducing wound contamination. The area in the surgi- 

cal department is divided into unrestricted, semirestricted, and * 

restricted zones. The unrestricted zones permit access by those 

in hospital uniforms or street clothes. These areas facilitate com- 

munication with operating room personnel. 

The semirestrictéd zones require scrub attire, including a 

scrub suit, shoe covers, and a cap or hood (Figure 4-3 ). 

Hallways, work areas, and storage areas are considered semi- 

restricted. New guidelines exist for attire in the semirestricted 

and restricted areas of the OR. Previously, each person had to 

disrobe and don hospital-laundered scrubs. Today, home- 

laundered scrubs are accepted by many institutions based on 

data comparing hospital and home-laundered apparel. Only 

woven or disposable fabrics that will not harbor bacteria are 

allowed, and all items of apparel must be covered by appro- 

priate fabric. No fabric other than the approved scrub uniform 

fabric can be exposed to the environment. AORN guidelines 

(2010) suggest that home-laundered scrubs be brought to the 

OR in a clean covering and donned at the facility, not worn 

into the hospital from home. Institutions vary in their interpre- 

tation of these guidelines. Artificial nails are discouraged in 

surgery and anywhere the nurse will have direct contact with 

high-risk patients. These nails are associated with glove tears 

and even after careful hand hygiene can harbor potential 

pathogens (Ogg & Peterson, 2007). 

Restricted zones are within operating rooms. Personnel 

wear masks, sterile gowns, and gloves in addition to appropri- 

ate scrub attire if they are participating at the operating table. 

A : Bs 

Figure 4-3 @ Surgical attire. A, Scrub attire includes scrub suit, 
shoe covers, and cap or hood to cover hair. B, Sterile attire includes 
scrub suit, shoe covers, and cap or hood, plus gown, gloves, and mask. 



Because of cardiovascular and tissue changes that result from 
aging, long, complicated surgeries (especially of the thorax and 
abdomen) place the older adult at increased.-risk for complica- 
tions The older adult is more prone to hypotension, hypothermia, 
and hypoxemia resulting from anesthesia and the cool tempera- 
ture in the operating room 

Positioning may cause complications in the older adult. 
Intraoperative positioning of arthritic joints can cause postoperative 
joint pain unrelated to the operative site. Also, the longer the sur- 
gery, the greater the chance of decubitus ulcer formation. The 
older patient is at increased risk for developing decubitus ulcers 
because of decreased subcutaneous fat tissue and reduced 
peripheral circulation. 

Infections are a particular problem in the older adult because 
of increased susceptibility from potential immune system decline 
and unusual manifestations such as confusion, lethargy, and 
anorexia. The classic signs of infection, fever, redness, pain, and 

The outer sterile covering is changed between procedures and 
when it becomes soiled or wet. These practices are designed to 
protect the patient and the practitioner, especially from blood- 
borne pathogens. Continual evaluation by the hospital’s infec- 
tion control team is the source for guiding these practices. Strict 
adherence to proper usage of gowns, gloves, and masks is vital 
for protection (Belkin, 2006). 

THE SURGICAL SCRUB The surgical scrub is performed to 
render hands and arms as clean as possible in preparation for a 
procedure. All personnel who participate directly in the proce- 
dure must perform a surgical scrub with a brush and antimi- 
crobial soap. Skin cannot be rendered sterile, but it can be 
considered “surgically clean” following the scrub. The pur- 

poses of the surgical scrub are to do the following: 

= Remove dirt, skin oils, and transient microorganisms from 

hands and forearms. 

= Increase patient safety by reducing microorganisms on sur- 

gical personnel. 

= Leave an antimicrobial residue on the skin to inhibit growth 
of microbes for several hours. 

Following the 5- to 10-minute surgical scrub, hands and 

arms are dried with sterile towels. 

Patient Preparation 
Although much preparation has taken place prior to the 

patient’s transfer to the surgical department, additional activi- 

ties such as hair removal and positioning may be performed 

there. The skin preparation, which usually includes cleansing 
the area with a prescribed antimicrobial agent, may have been 

performed either by the patient or by nursing personnel before 

the transfer to the surgical department. Additional skin cleans- 

ing is performed in the surgical department to further decrease 

microorganisms on the skin and thereby reduce the possibility 

of wound infection. 

Shaving as part of skin preparation is associated with 

increased risk for infection secondary to nicks in the skin. Hair 

removal by clippers or by depilatory solutions is preferable 

(Daniels, 2007). The surgeon may order hair removed in and 
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HAN APIA 
swelling may be diminished in the elderly patient especially if 
there is immune system decline. The focus of care needs to be 
strongly on prevention. 

Finally, the older adult often has some degree of hearing 
and/or visual impairment. These impairments coupled with a 
strange environment can make the operating room a frighten- 
ing, disorienting place. By effectively communicating with the 
patient, the nurse can provide support and reassurance to min- 
imize these factors. To decrease confusion and assist in com- 
munication, hearing aids and glasses should be used when 
appropriate and possible. 

Factors that contribute to successful surgical outcomes for 
older adults include stabilizing nutrition and hydration, controlling 
concurrent chronic conditions with appropriate medication rec- 
onciliation, and providing information for realistic expectations 
about the surgery and the recovery (Clayton, 2008). Advanced 
age alone is not a contra-indication for surgery. 

around the proposed incision area. This is more often performed 
in the holding area of the surgical department. Generally, the 
prepared area is wider than the planned incision because of the 
possibility of unexpected extension of the incision. Hospital 
policy and surgeon preference should be followed. 

Preparing the patient for surgery also includes positioning 
the patient on the operating table. Table 4-5 shows frequently 
used positions and describes corresponding surgical procedures 
and possible adverse effects. Positioning exposes the operative 
site and provides access for anesthesia administration. 

SAFETY ALERT 
Proper positioning is imperative to prevent injury to the 
patient. Pressure, rubbing, and/or shearing forces can cause 
injury to the tissue over bony prominences. If positioning 
causes normal joint range of motion to be exceeded, injury to 
muscles and joints can occur. 

AE RTE AN ar Tre eT rere rN nese TIE Nee NnRRRE Ect 

Improper positioning also can lead to sensory and motor 
dysfunction, resulting in nerve damage. Pressure on peripheral 
blood vessels can decrease venous return to the heart and neg- 
atively affect the patient’s blood pressure. Additionally, oxy- 
genation of the blood can be decreased if the patient is not 
properly positioned to promote lung expansion. 

Because the anesthetized patient cannot respond to discom- 
fort, it is the surgical team’s responsibility to position the patient 
not only for the best surgical advantage but also for patient safety 
and comfort. The circulating nurse refers to hospital policy, the 
surgeon’s preference, and the patient’s history to ensure optimal 
positioning, and continuously assesses the patient. Be aware that 
tendons and ligaments can be overstretched by improper posi- 
tioning (Clayton, 2008). 

INTRAOPERATIVE AWARENESS Prior to induction of anes- 
thesia, the circulating nurse establishes rapport with the patient 

to assess the patient’s psychologic status. This assessment is 

continued throughout the surgical procedure. After anesthetic 

medications have been given, the patient may appear oblivious 

to the surroundings; however, anesthesiologists are concerned 
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TABLE 4-5 Common Surgical Positions 

POSITION AND USE 

(a) The dorsal recumbent (or supine) position is used 

for many abdominal surgeries (e.g., colostomy and 

herniorrhaphy) as well as for some thoracic surger- 

ies (e.g., open heart surgery) and some surgeries on 

the extremities. 

(b) The semisitting position is used for surgeries on the 
thyroid and neck areas. 

(c) The prone position is used for spinal fusions and 
removal of hemorrhoids. 

(d) The lateral chest position is used for some thoracic 
surgeries, as well as hip replacements. 

(e) The /lithotomy position is used for gynecologic, per- 
ineal, or rectal surgeries. 

(f) The jackknife position is used for proctologic 
surgeries, such as removal of hemorrhoids, 

and for some spinal surgeries. 

POSSIBLE ADVERSE EFFECTS AND NURSING INTERVENTIONS 

This position may cause excessive pressure on posterior bony promi- 

nences, such as the back of the head, scapulae, sacrum, and heels. Pad 

these areas with soft materials. To avoid compression of blood vessels 

and sluggish circulation, ensure that the knees are not flexed. Use 

trochanter rolls or other padding to avoid internal or external rotation of 

the hips and shoulders. « 

This position can lead to postural hypotension and venous pooling in the 

legs. It may promote skin breakdown on the buttocks. Sciatic nerve injury 

is possible. Assess for hypotension. Ensure that knees are not sharply 

flexed. Use soft padding to prevent nerve compression. 

This position causes pressure on the face, knees, thighs, anterior ankles, 
and toes. Pad bony prominences, and support the feet under the ankles. 
To promote optimum respiratory function, raise the patient's chest and 
abdomen, and support with padding. Corneal abrasion could occur if the 

eyes are not closed or are insufficiently padded. 

This may cause excessive pressure on the bony prominences on the side 

on which the patient is positioned. Ensure adequate padding and support, 
especially of the downside arm. The weight of the upper leg may cause 
peroneal nerve injury on the downside leg. Both legs must therefore 

be padded. 

This position causes an 18% decrease (from a standing position) in vital 
capacity of the lungs. Monitor respirations, and assess for hypoxia and 
dyspnea. The lithotomy position can lead to joint damage, peroneal 
nerve damage, and damage to peripheral blood vessels. To avoid injury, 

ensure adequate padding, and manipulate both legs into the stirrups 
simultaneously. 

This position causes a 12% decrease (from a standing position) in vital 
capacity of the lungs. Monitor respirations, and assess for hypoxia and 
dyspnea. In this position, the greatest pressure is felt at the bends in the 
table. Therefore, the patient is supported with pads at the groin and 
knees, as well as at the ankles. Padding of the chest and knees helps pre- 
vent skin breakdown. Padding and proper positioning help prevent pres- 
sure on the ear, the neck, and the nerves of the upper arm. 



about patient awareness with recall of intraoperative events 
(Hassan & Fahy, 2005). Intraoperative awareness is the 
patient’s subconscious awareness of what is being said and 
done during surgery. Although most patients do not con- 
sciously remember what happened or what was said, psycho- 
logic trauma can result. Because loss of consciousness is 
gradual, conversations during surgery should be professional. 

PRACTICE ALERT 
Do not say anything while the patient is unconscious that 
would be inappropriate if the patient were awake. Maintain 
a respectful, professional demeanor throughout the opera- 
tive period. 

saaheaiteemaareaiee 

Nutrition ’ 
Wound healing after surgery depends on adequate nutri- 
tional intake. During the immediate postoperative phase, 
dietary intake is withheld until evidence of peristalsis (either 
audible bowel sounds or passage of flatus) is found and the 
patient can tolerate liquids without nausea and vomiting. 
While intravenous fluids maintain hydration and electrolyte 
balance, they do not provide nutrition. Unless balanced 
nutrition through gastrointestinal intake can be reestab- 
lished within 3 to 4 days, parenteral nutrition is critical for 
homeostasis and wound healing. 

a Protein, calories, and vitamins are needed for wound healing 
and recovery from surgery. 

= Low-fat, high-fiber diets are important for chronic cardio- 
vascular fitness, but are contraindicated in the wound healing 
phase following surgery. 

= Failure to use the gastrointestinal tract for more than 4 or 
5 days allows the intestinal mucosa to atrophy, putting the 
patient at risk for infection. 

Fluid administered through peripheral veins must be iso- 
tonic or only moderately hypertonic to prevent injury to the 

small peripheral veins. Solutions of 10% dextrose are tolerable 
peripherally for a short time but do not provide adequate calo- 

ries for healing and maintenance. To provide adequate nutri- 

tion, central vein access must be established and solutions must 
be prepared with protein, carbohydrates, lipids, vitamins, and 

minerals. This is important for patients who have extended 
recovery periods without eating after surgery. 

Parenteral nutrition has serious risks. Central vein access 

may cause infection and sepsis. Normal stimulation to the 

intestinal tract is lost when the parenteral approach is used 

alone. Using the gut is better than using the vein because it 

(1) prevents intestinal atrophy, which results in a very thin 

bowel wall poorly suited to absorb nutrients; (2) prevents bac- 

teria and inert particles from translocating across the bowel lin- 

ing into the bloodstream; (3) introduces fats and other large 

particles into the lymphatic circulation and stimulates the 
immune system; and (4) is safer and far less expensive than par- 

enteral nutritional support (Heimburger & Weinsier, 1997; 

Lindgren & Ames, 2005). Education and counseling to support 

adequate nutritional intake should be ongoing throughout the 

preoperative and postoperative period. 
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ZO Nursing Care 
The following section discusses nursing care in each of the 
three phases of surgery. The Case Study & Nursing Care Plan 
at the end of the section follows one patient through the post- 
operative experience, bringing this information together. 

Preoperative Nursing Care 
The patient’s response to planned surgery varies greatly. When 
planning and implementing nursing care, consider individual 
psychologic and physical differences, the type of surgery, and 
the circumstances surrounding the need for surgery. A thor- 
ough nursing assessment is needed to determine the most 
appropriate care for each patient undergoing surgery. 

Before planning and implementing care for the surgical 
patient, gather assessment information by taking a nursing his- 
tory and performing a physical examination. Use this informa- 
tion to establish baseline data, identify physical needs, 
determine teaching needs and psychologic support for the 
patient and family, and prioritize nursing care. The type of sur- 
gical procedure directs the assessment and intervention planned 
by the nurse. 

PRACTICE ALERT 
Be sure to assess information about use of over-the- 
counter medications including herbal supplements. These 
drugs can interact with medications administered in the 
perioperative period. 

Seen teeta er eee mmmcre 

Surgery is a significant and stressful event. Regardless of the 
nature of the surgery (whether major or minor), the patient and 
family will be anxious. Some patients and their families seek 
care from a spiritual provider during this time. The degree of 
anxiety they will feel is not necessarily proportional to the 
magnitude of the surgical procedure. For example, a patient 
scheduled to have a biopsy to rule out cancer, which is consid- 
ered minor surgery, may be more anxious than a patient under- 
going gallbladder removal, which is considered major surgery. 

The nurse’s ability to listen actively to both verbal and non- 
verbal messages is imperative to establishing a trusting rela- 
tionship with the patient and family (Majasaari et al., 2005). 
Therapeutic communication can help the patient and family 
identify fears and concerns. The nurse can then plan nursing 
interventions and supportive care to reduce the patient’s anxi- 
ety level and assist the patient to cope successfully with the 
stressors encountered during the perioperative period. 

Preoperative Patient and Family Teaching 
Patient teaching is an essential nursing responsibility in the pre- 
operative period. Patient education and emotional support have 
a positive effect on the patient’s physical and psychologic well- 

being, and on family members, both before and after surgery. 

Majasaari et al. (2005) surveyed 100 patients who underwent 

general, orthopedic, or gynecologic surgery as outpatients and 

their family members. Results of the survey showed the great- 

est dissatisfaction with outpatient surgery was lack or inade- 

quacy of information. Because outpatient surgical stays are 
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BOX 4—3 Preoperative Patient Teaching 

Diaphragmatic Breathing Exercise 

Diaphragmatic (abdominal) breathing exercises are taught to the 

patient who is at risk for developing pulmonary complications, 

such as atelectasis or pneumonia. Risk factors for pulmonary 

complications include general anesthesia, abdominal or thoracic 

surgery, history of smoking, chronic lung disease, obesity, and 

advanced age. 

In diaphragmatic breathing, the patient inspires deeply while 

allowing the abdomen to expand outward. On expiration, the 

abdomen contracts inward as air from the lungs is expelled. 

1. Explain to the patient that the diaphragm is a muscle that 

makes up the floor of the abdominal cavity and assists in 

breathing. The purpose of diaphragmatic breathing is to pro- 

mote lung expansion and ventilation and enhance blood 

oxygenation. 

2. Position the patient in a high or semi-Fowler's position. 

3. Ask the patient to place the hands lightly on the abdomen 

(see the following figure). 
4. Instruct the patient to breathe in deeply through the nose, 

allowing the chest and abdomen to expand. 
5. Have the patient hold the breath for a count of 5. 
6. Tell the patient to exhale completely through pursed (puck- 

ered) lips, allowing the chest and abdomen to deflate. 

7. Have the patient repeat the exercise five times consecutively. 

Encourage the patient to perform diaphragmatic breathing 
exercises every 1 to 2 waking hours, depending on the patient's 
needs and institutional protocol. 

Diaphragmatic breathing exercise. 

Coughing Exercise 

Coughing exercises are also taught to the patient who is at risk 
for developing pulmonary complications. The purpose of 
coughing is to loosen, mobilize, and remove pulmonary secre- 
tions. Splinting the incision decreases the physical and psy- 
chologic discomfort associated with coughing. 
1. Assist the patient in following steps 1 through 4 for 

diaphragmatic breathing. 

2. Ask the patient to splint the incision with interlocked 
hands or a pillow (see the following figure). 

3. Tell the patient to take three deep breaths and then 
cough while contracting abdominal muscles. 

4, Have the patient repeat the exercise five times consecu- 
tively every 2 hours while awake, taking short rest peri- 
ods between coughs if necessary. 

Splinting abdomen while coughing. 

Leg, Ankle, and Foot Exercises 
Leg exercises are taught to the patient who is at risk for devel- 
oping venous thrombosis (formation of blood clots in a vein, 
often accompanied by inflammation). Risk factors for developing 
venous thrombosis include decreased mobility preoperatively 
and/or postoperatively; a history of difficulties with peripheral cir- 

culation; and cardiovascular, pelvic, or lower extremity surgeries. 
The purpose of leg exercises is to promote venous blood return 

from the extremities. As the leg muscles contract and relax, blood 
is pumped back to the heart, promoting cardiac output and reduc- 
ing venous stasis. These exercises also maintain muscle tone and 
range of motion, which facilitate early ambulation. 

Teach the patient to perform the following exercises while 

lying in bed: 
7. Muscle pumping exercise: Contract and relax calf and 

thigh muscles at least 10 times consecutively. 

2. Leg exercises: 
a. Bend the knee and raise it toward the chest (See the 

following figure). 

b. Straighten out leg and hold for a few seconds before 
lowering the leg back to the bed. 

c. Repeat exercise five times consecutively prior to alter- 
nating to the other foot. 

1 Flexed 
2 Straight out 

Leg exercises. 

3. Ankle and foot exercises: 
a. Rotate both ankles by making complete circles, first to 

the right and then to the left (see the following figure). 
b. Repeat five times and then relax. 

c. With feet together, point toes toward the head and 
then to the foot of the bed (see the following figure). 

d. Repeat this pumping action 10 times, and then relax. 

(continued) 

: 



BOX 4-3 Preoperative Patient Teaching (continued) 

Encourage the patient to perform leg, ankle, and foot exer- 
cises every 1 to 2 hours while awake, depending on the 
patient's needs and ambulatory status, the physician's prefer- 
ence, and institutional protocol. 

brief, it is valuable for nurses to be sensitive, perceptive, and 
able to listen to and identify the patient as an individual within 
a unique family. 

Patient teaching should begin as soon as the patient learns of 
the upcoming surgery. Teaching may begin as early as in the 
physician’s office or at the time of preadmission testing. 
Although education continues during postoperative care, most 
teaching is done before surgery because pain and the effects of 
anesthesia can greatly diminish the patient’s ability to learn. 

The amount of information desired varies from patient to 

patient. Therefore, assess the patient’s need for and readiness 

to accept information. The teaching will be directed in part by 

the particular surgical procedure that is being performed and by 

the type of anesthesia. The information in Box 4—3 is relevant 
to most patients undergoing major surgery. 

In addition to teaching the patient and family about meas- 

ures that will decrease the risk of complications, provide other 

preoperative information to prepare the patient and family for 

surgery. This information should include the following: 

m Diagnostic tests—treasons and preparations 

= Arrival time if surgery is scheduled the day of admission 

a Preparations for surgery, including fasting prior to surgery, 

skin preparation, indwelling catheter or bladder elimination, 

start of intravenous infusion, preoperative medication, han- 

dling of valuables (rings, watch, money) 

= Sedative/hypnotic medication to be taken the night before 

surgery to promote rest and sleep 

= Counseling on whether to take significant medications the 

morning of surgery 

a Informed consent 

= Expected timetable for surgery and the recovery room 

= Method to inform family of progress throughout surgery 

a Transfer to the surgery department 

= Location of the surgical waiting room 

a Transfer to recovery room 
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Turning in Bed 
The patient who is at risk for circulatory, respiratory, or gas- 
trointestinal dysfunction following surgery is taught to turn in 
bed. Although this may be a simple task prior to surgery, after 
surgery (particularly after abdominal surgery) the patient may 
find it a difficult procedure. To make the procedure more com- 
fortable, the patient may need to splint the incision by using 
the hand placed on a small pillow or blanket. Additionally, the 
patient should be taught that analgesics can be given to ease 
postoperative discomfort involved with turning. Encourage the 
patient to turn every 2 hours while awake. 
1. Tell the patient to grasp the side rail toward the direction 

to be turned, to rest the opposite foot on the mattress, 
and to bend the knee. 

. Instruct the patient to roll over in one smooth motion 
by pulling on the side rail while pushing off with the 
bent knee. 

. Pillows may need to be positioned behind the patient's 
back to help the patient maintain a side-lying position. 
The older patient may also need padding over pressure 
points between the knees and ankles to decrease the 
chance of decubitus ulcer formation from pressure. 

= Anticipated postoperative routine and devices or equipment 
(drains, tubes, equipment for IV infusions, oxygen or humid- 
ifying mask, dressings, splints, casts) 

= Plans for postoperative pain control 

= Appropriate clothing for dressing prior to discharge from 
outpatient surgery 

The American Society of Anesthesiologists provides guide- 
lines for preoperative fasting in healthy patients undergoing 
elective procedures; they are available online. Withdrawal from 
caffeine in beverages such as coffee or colas may cause 
headaches and irritability. Dehydration, hypovolemia, and 
hypoglycemia are other recognized side effects. Thirst, worry, 
and hunger are reported by patients to be related to fasting. 
Fasting does not ensure that the stomach will be empty or that 
the gastric contents will be less acidic. 

Preoperative Patient Preparation 
A preoperative surgical checklist (Figure 44 Ml) serves as an 
outline for finalizing preparation of the patient for surgery in 
most institutions. Complete the checklist before the patient is 
transported to surgery. Nursing responsibilities the day of sur- 
gery are as follows: 

a Assist with bathing, grooming, and changing into operating 
room gown. 

m Ensure that the patient takes nothing by mouth (NPO). 

Provide additional teaching, and reinforce prior teaching. 

= Remove nail polish, lipstick, and makeup to facilitate circu- 
latory assessment during and after surgery. Artificial nails 

worn by the patient should not be altered. 

= Ensure that identification, blood, and allergy bands are cor- 

rect, legible, and secure. 

m Remove hair pins and jewelry; a wedding ring may be worn 

if itis removed from the finger, covered with gauze, replaced, 
and then taped to the finger. 

= Complete skin or bowel preparation as ordered. 
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To be completed 24 hours prior to surgery 

* CALL REPORT AT 4474 (6 AM - 6 PM) 
DATE: CALL REPORT AT 6171 (6 PM - 6 AM & weekends & holidays) 

hee a ee ee 

INSTRUCTIONS: Indicate that the task has been completed or the proper form is on the chart by initializing the item. 

Place NA in the column if item does not apply. Sign full name and title at bottom of page. Complete new form for each 

surgery procedure date. 

REVIEW MEDICAL RECORD AND PHYSICIAN’S ORDER: INITIALS 

1. History and Physical completed and in chart ............::cscssssesseseeseees Joh cahe Sree Catena rest on 

2. Laboratory studies/Reports in Chart .......c:cccccceeeetereesesenersssseeeesssseeesesenenreaanenes coovneeeennneseeseneey ae 

3, EKG report in chart ............ssssssssssssssssessescssssenseseseesesessseecscoessscsssronssssansneelastenseentensensocsnccasonsses 3 

4, Chest X-ray report in Chart ..........ssscscescerseseeccssesceeessssseeeeecrscscessessnessessssensserseesansssersonsonsensaeses 7 as 

5. Operative Permit completed, signed, & witnessed im Chart ..........s:sesecssseseseeressseseessseetenenenentenencens Sh a 

C Patient Affirmation [] Witness Affirmation [] Physician Attestation 

6. Anesthesia Permit completed, signed, & witnessed in Chart ...........:::cccesseeeesssseeeeeessseeerseseeess 6 ee 

C] Patient Affirmation [] Witness Affirmation [(_] Physician Attestation 

7. Consent for blood transfusion completed, signed, & witnessed in Chart ...........::::ccsceeeeeceerereees ite ane 

C] Patient Affirmation [| Witness Affirmation [_] Physician Attestation 

8, Medication Reconciliation Form Completed & Signed)... ...00.........c.-csseresnsecsecsrensssenraneacerseenenraae¥ese oo 

OMA aw|EsOL LADE]LS mya eesca vases Moss essontncates cosca ded tea son latvsetes 40 eb tan cRtadeemedelacdld citar MON pans soieta ea Annem 04 Ss ee 

PREOPERATIVE PREPARATION: INITIALS 

1. Identification bracelet accurate and affixed to wrist or ankle prior to transport ....................++ Loe ae 

2, Allersies checked, allergies bracelet on and allergy sticker Om Chart i. i0. .-ccecutaneenteee nea Di aoe lass 

Swlsolationsabellionychart <2, :c..ccokesedose s cgonqescesacnsresntes Gige-sons+ ep teradestias=eetcaesevgcesd tgunceae a terap ee eenaees J Awyids SM 

4. Jewelry, hairpieces, hairpins, contact lenses, glasses, prosthesis, underwear, money removed .. A. Sitio | 

5. Vitalisionsitaken land tecorded, ec x eeeseet ee cas tates sss noncetr cesses eceaeale eae et ane teens mane eeteetansanes 5 MG uss subs 

Time taken BP Temp HR Resp FS G330_ Sos 

6. Dentures: (] Full: LJ Upper LJ Lower _—_L] Partial: [J] Upper LJ Lower 
[_] Other: 

[| Removed: [] Sent Home Left at bedside 

Left in place as requested by: (| Anesthesiologist () Patient 

7. Patient NPO (] yes since [PTR a ceensoaseonsnachtrs Meese Oa aan een eR Fea weal 
If no: O.R. notified (Time) (Whom) eves sagseesaces Sen Oertae ee eee eee 

Same CatOM SHEETS .OT CHAR cepa eens octet dated apabh xn dckasstxallontacahanckncnsnasa:ion<ieng ee eee eee eee ee 8. 

Sm VOStMeCenimUNSIN SrasSeSSINent altace deere sates areessinsar creeeitee sta star tetey nae nen tee eee oe oat 

10. Report called to at (time) ./..7-.: 10. = 

ni 

THE GEORGE WASHINGTON UNIVERSITY HOSPITAL |Patenttabel 

Universal Health 

| NURSING PREOPERATIVE 
CHECKLIST 

OPO0070 

75-041 (12/06) 

Figure 4—4 & The preoperative checklist helps ensure consistent completion of preoperative care activities. 



u Insert an indwelling catheter, intravenous line, or nasogastric 
tube as ordered. 

= Remove dentures, artificial eye, and contact lenses, and store 
them in a safe place. 

= Leave a hearing aid in place if the patient cannot hear with- 
out it, and notify the operating room nurse. 

= Verify that the informed consent has been signed prior to 
administering preoperative medications. 

= Weigh the patient and record height and weight in the chart 
(for dosage of anesthesia). 
Verify that all ordered diagnostic test reports are in the chart. 
Have the patient empty the bladder immediately before the 
preoperative medication is administered (unless an indwelling 
catheter is in place), 

= Administer preoperative medication as scheduled (refer to 
the Medications section earlier in the chapter and Table 4—4). 

= Ensure the safety of the patient once the medication has been 
given by placing the patient on bed rest with raised side rails 
and by placing the call light within reach. 
Obtain and record vital signs. 
Provide ongoing supportive care to the patient and the 
patient’s family. 

Document all preoperative care in the appropriate location, 
such as the preoperative surgical checklist, the medication 
record, and the narrative preoperative nursing notes. 

= Verify with the surgical personnel the patient’s identity, and 
verify that all patient information is documented appropriately. 

= Help the surgical personnel transfer the patient from the bed 
to the stretcher. 

= Prepare the patient’s room for postoperative care, including 
making the surgical bed and ensuring that the anticipated 
supplies and equipment are in the room. 

Having completed the preoperative check list and upon 

“call” from the OR, the patient enters the operating suite via 

stretcher and resides in a “holding area” prior to entry into the 

designated operating room. Additional preparations are made 

here and may include hair removal and intravenous access. 

Surgery nurses rotate their staffing assignments among holding 

areas, operating room, and postanesthesia care units. Preoper- 

ative care is completed in this setting. Some hospitals allow a 

family member or significant other to accompany the patient in 

the holding area while awaiting transfer to the operating room. 

Intraoperative Nursing Care 
The intraoperative phase of surgery begins when the patient 

enters the operating room and ends when the patient is transferred 

to the postanesthesia care unit. Nursing care in this phase focuses 

on keeping the patient and the environment safe and providing 

physiologic monitoring and psychologic support. Circulating 

nurses and scrub nurses, according to specific role definitions, 

support and care for the patient and assist the surgeons. 

On entry into the surgical suite, the nurse verifies the 

patient’s identity, the type and site of surgery, and previously 

obtained assessment data. The nurse participates in the 

Universal Protocol, calling for a “time out” before the proce- 

dure to conduct final verification of the correct patient, site, 
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positioning, and procedure, and that all relevant documents, 
information, and equipment are available. 

The patient is appropriately positioned, using safety belts to 
secure him or her while assuring distal circulation remains 
unimpaired. Bone prominences are padded to reduce the risk of 
tissue breakdown. During surgery, the nurse observes for and 
informs the team if any breaks or potential breaks in sterile 
technique are noted. 

PRACTICE ALERT 
Objects on the sterile drape are considered sterile. Remain 
a minimum of 12 inches away from draped tables and ster- 
ile fields to avoid contamination if you are not attired in 
sterile gown and gloves. 

aoe re memes eee om eaten scm — se reererninemmmenen cia csceenrmeemimttesitttt: 

Postoperative Nursing Care 

Immediate Postoperative Care 
Immediate postoperative care begins when the patient has been 
transferred from the operating room to the PACU. The PACU 
nurse immediately assesses the patient’s airway and breathing 
and monitors vital signs and the surgical site to determine the 
response to the surgical procedure and to detect significant 
changes. Assessing mental status and level of consciousness is 
another ongoing nursing responsibility, and the patient may 
require repeated orientation to time, place, and person. Emo- 
tional support also is essential, because the patient is in a vul- 

nerable and dependent position. Assessing and evaluating 
hydration status by monitoring intake and output is crucial to 
detecting cardiovascular or renal complications. In addition, 
the PACU nurse assesses the patient’s pain level. Careful 
administration of analgesics provides comfort without com- 
pounding the potential side effects from the anesthesia. 

Care When the Patient Is Stable 
When awake and after being stabilized, the patient is trans- 
ferred to his or her room. The PACU nurse communicates infor- 
mation about the patient’s condition and postoperative orders to 
the floor nurse prior to the patient’s arrival. This prepares the 

floor nurse for additional problems or needed equipment. 

Immediate and continuing assessment is essential to detect 
and/or prevent complications. In documenting assessment find- 

ings, the nurse completes a flow record of the individual patient’s 

situation. Baseline data are obtained and compared with preop- 

erative data. A postoperative head-to-toe assessment includes but 

may not be limited to the following: 

= General appearance 

a Vital signs 

u Level of consciousness 

= Emotional status 

= Quantity of respirations 

w Skin color and temperature 

w Discomfort/pain 

a Nausea/vomiting 

= Type of intravenous fluids and flow rate 
m Dressing site 
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= Drainage on the dressing and/or bed linen 

= Urinary output (catheter or ability to urinate) 

a Ability to move all extremities 

The hospital policy or physician’s orders dictate the fre- 

quency of follow-up assessments. After major surgery, the 

nurse generally assesses the patient every 15 minutes during 

the first hour and, if the patient is stable, every 30 minutes for 

the next 2 hours, and then every hour during the subsequent 

4 hours. Assessments are then carried out every 4 hours, sub- 

ject to change according to the patient’s condition and protocol 

for the particular surgical procedure. It is critically important to 

inform the surgeon immediately if the assessment reveals any 

signs of impending shock or other life-threatening changes. 

After carrying out the initial assessment and ensuring the 

patient’s safety by lowering the bed, raising the side rails, and 

placing the call light within reach, the nurse notes the physi- 

cian’s postoperative orders. These orders guide the nurse in the 

care of the postoperative patient. For example, the orders spec- 

ify activity level, diet, medications for pain and nausea, antibi- 

otics, continuation of preoperative medications, frequency of 

vital sign assessments, administration of intravenous fluids, 

and laboratory tests such as hemoglobin and potassium level. 

In most institutions, orders written prior to surgery must be 

reordered following surgery because the patient’s condition is 

presumed to have changed. 

Nursing Care of Common Postoperative 
Complications 
Several factors place the patient at risk for postoperative com- 

plications. Nursing care before, during, and after surgery is 

aimed at preventing and/or minimizing the effects of these 

complications. 

Preoperative care and teaching to decrease postoperative 

complications have been discussed. The following section 

addresses postoperative cardiovascular, respiratory, and wound 

complications, and problems associated with elimination. 

Cardiovascular Complications 
Common postoperative cardiovascular complications include 

shock, hemorrhage, deep venous thrombosis, and _pul- 

monary embolism. 

SHOCK Shock is a life-threatening postoperative complica- 

tion. It results from an insufficient blood flow to vital organs, 

an inability to use oxygen and nutrients, or the inability to rid 

tissues of waste material. Hypovolemic shock, the most com- 

mon type in the postoperative patient, results from a decrease 

in circulating fluid volume. Decreased fluid volume develops 

with blood or plasma loss or, less commonly, from severe pro- 

longed vomiting or diarrhea. Symptoms vary according to the 
severity of the shock; the greater the loss of fluid volume, the 
more severe the symptoms. e> Chapter 11 provides a detailed 
discussion of nursing care of the patient with various types 
of shock. 

HEMORRHAGE Hemorrhage is an excessive loss of blood. A 
concealed hemorrhage occurs internally from a blood vessel 
that is no longer sutured or cauterized or from a drainage tube 

that has eroded a blood vessel. An obvious hemorrhage occurs 

externally from a dislodged or ill-formed clot at the wound. 

Hemorrhage also may result from abnormalities in the blood’s 

ability to clot; these abnormalities may result from a pathologic 

condition, or they may be a side effect of medications. 

Hemorrhage from a venous source oozes out quickly and is* 

dark red, whereas an arterial hemorrhage is characterized by 

bright red spurts of blood pulsating with each heartbeat. 

Whether the hemorrhage is from a venous or an arterial source, 

hypovolemic shockgwill occur if sufficient blood is lost from 

the circulation. 

Assessment findings with hemorrhage depend on the 

amount and rate’ of blood loss. Restlessness and anxiety are 

observed in the early stage of hemorrhage. Frank bleeding will 

be present if the hemorrhage is external. The patient will have 

symptoms characteristic of shock. 

Care of the patient who is hemorrhaging centers around 

stopping the bleeding and replenishing the circulating blood 

volume. Nursing care includes providing care for shock and 

one or more of the following: 

a Applying one or more sterile gauze pads and a snug pressure 

dressing to the area 

a Applying pressure with gloved hands (may be necessary for 

severe external bleeding) 

m Preparing patient and family for emergency surgery (in 

severe situations when bleeding cannot be stopped) 

DEEP VENOUS THROMBOSIS Deep venous thrombosis 

(DVT) is the formation of a thrombus (blood clot) in association 

with inflammation in deep veins. This complication most often 

occurs in the lower extremities of the postoperative patient. It 

may result from the combination of several factors, including 

trauma during surgery, pressure applied under the knees, and 

sluggish blood flow during and after surgery. Patients particu- 

larly at risk for developing DVT include those who are over age 

40 and who 

m have experienced trauma or undergone orthopedic surgery to 

lower extremities; urologic, gynecologic, or obstetric surger- 

ies; Or neurosurgery. 
m are pregnant or have recently given birth, have varicose 

veins, are undergoing hormone replacement therapy, or are 

using birth control pills. 

m have a history of venous thrombosis, pulmonary emboli, or 
atrial fibrillation. 

w are obese, smoke, have prolonged travel time in plane or car, 

or are immobilized. 

w have an infection or sepsis. 

w have a malignancy. 

Prevention of venous stasis is an important nursing 
responsibility; it reduces adverse patient outcomes and 
decreases healthcare costs. Early ambulation is the key to 
preventing venous stasis but when patients are immobilized 
there is risk for blood clots. Anticoagulant medications such 
as low molecular weight heparin are used in high risk popu- 
lations. Use of mechanical prophylactic devices (intermit- 
tent pneumatic compression devices [IPCDs]) on the foot, 



entire leg, or calf only is documented as effective preven- 
tion. Given the frequency and seriousness of the develop- 
ment of DVT and pulmonary embolism, attention to 
prevention is very important. 

Common assessment findings reveal pain or cramping in the 
involved calf or thigh. Redness and edema of the entire extrem- 
ity may occur along with a slightly elevated temperature. The 
patient may have a positive Homans’ sign (pain in the calf on 
dorsiflexion of the affected foot). 

Nursing care of the patient with DVT focuses on preventing 
a portion of the clot from dislodging and becoming an embolus 
(traveling blood clot) circulating to the heart, brain, or lungs; 
preventing other clots from forming; and supporting the 
patient’s own physiologic mechanism for dissolving clots. 
Nursing care includes the following measures: 

# Administer anticoagulants and analgesics as prescribed. 
= Monitor laboratory values for clotting times. 
= Maintain bed rest and keep affected extremity at or above 

heart level. 
= Apply thigh-high antiemboli stockings or IPCDs to stimulate 

venous return. 

= Ensure that the affected area is not rubbed or massaged. 
= Apply heat as prescribed. 
= Record bilateral calf or thigh circumferences every shift. 
= Teach and support the patient and family. 
a Assess color and temperature of involved extremity every shift. 

PULMONARY EMBOLISM A pulmonary embolism is a dis- 
lodged blood clot or other substance that lodges in a pulmonary 
artery. For the postoperative patient with DVT, the threat that a 

portion of the thrombus may break off or dislodge from the vein 

wall and travel to the lung is a constant concern. Early detec- 

tion of this potentially life-threatening complication depends 

on the nurse’s astute, continuing assessment of the postopera- 
tive patient. 

Common assessment findings of the patient experiencing a 

pulmonary embolism include mild to moderate dyspnea, chest 

pain, diaphoresis, anxiety, restlessness, rapid respirations and 

pulse, dysrhythmias, cough, and cyanosis. The severity of the 

symptoms is determined by the degree of pulmonary vascular 

blockage. Sudden death can occur if a major pulmonary artery 

becomes completely blocked. 

Stabilizing respiratory and cardiovascular functioning while 
preventing the formation of additional emboli is of utmost 

importance in the care of the patient with a pulmonary 

embolism. Nursing care includes the following measures: 

= Immediately notify the physician and nursing supervisor. 

= Frequently assess and record general condition and vital signs. 

= Maintain the patient on bed rest, and keep the head of the 

bed elevated. 

= Provide oxygen as ordered and monitor pulse oximetry. 

= Administer prescribed intravenous fluids to maintain fluid 

balance while preventing fluid overload. 

= Administer prescribed anticoagulants. 

= Maintain comfort by administering analgesics and sedatives 

(use caution to prevent respiratory depression). 

= Provide supportive measures for the patient and family. 
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Refer to ce Chapter 37 for a detailed discussion of pul- 
monary embolism. 

Respiratory Complications 
Common postoperative respiratory complications include 
pneumonia and atelectasis. 

PNEUMONIA Pneumonia is an inflammation of lung tissue. 
Inflammation is caused either by a microbial infection or by a 
foreign substance in the lung, which leads to inflammation. 
Numerous factors may be involved in the development of pneu- 
monia, including aspiration of gastric contents, retained pul- 
monary secretions, failure to cough deeply, and impaired cough 
reflex and decreased mobility. 

Common assessment findings of the postoperative patient 
with pneumonia are as follows: 

= High fever 

= Rapid pulse and respirations 

m Chills (may be present initially) 
= Productive cough (may be present depending on the type of 

pneumonia) 

= Dyspnea 

m Chest pain 

m Crackles and wheezes 

Treating the pulmonary infection, supporting the patient’s 
respiratory efforts, promoting lung expansion, and preventing 
the organisms’ spread are the goals in the care of the patient with 
pneumonia. Nursing care includes the following measures: 

= Obtain sputum specimens for culture and sensitivity testing. 
= Position patient with the head of the bed elevated. 
= Encourage the patient to turn, cough, and perform deep- 

breathing exercises at least every 2 hours. 
= Assist with incentive spirometry, intermittent positive pres- 

sure breathing (IPPB), and/or nebulizer treatments as ordered. 
us Ambulate patient as condition permits and as prescribed. 
= Administer oxygen as ordered. 
= Assess vital signs, breath sounds, oxygen saturation, and 

general condition. 

= Maintain hydration to help liquefy pulmonary secretions. 

= Administer antibiotics, expectorants, antipyretics, and anal- 

gesics as ordered. 

= Provide or assist with frequent oral hygiene. 
m Prevent the spread of microorganisms by teaching proper 

disposal of tissues, covering mouth when coughing, and 

good hand hygiene technique. 

m Provide supportive measures for the patient and family. 

ce Chapter 36 provides a detailed discussion of pneumonia. 

ATELECTASIS Atelectasis is an incomplete expansion or col- 

lapse of lung tissue resulting in inadequate ventilation and 

retention of pulmonary secretions. Common assessment find- 

ings include dyspnea, diminished breath sounds over the 

affected area, anxiety, restlessness, crackles, and cyanosis. 

Promoting lung expansion and systemic oxygenation of tis- 

sues is a goal in the care of the patient with atelectasis. Nursing 
care includes these tasks: 

= Position the patient with the head of the bed elevated. 
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a Administer oxygen as prescribed. 

= Encourage coughing, turning, and deep breathing every 

2 hours. 

= Ambulate the patient as condition permits and as prescribed. 

= Assist with incentive spirometry or other pulmonary exer- 

cises, such as inflating a balloon, as ordered. 

» Administer analgesics as prescribed. 

a Promote hydration. 

= Provide supportive measures to the patient and family. 

Wound Complications 

Discussion of the complications associated with surgical 

wounds follows an overview of wound healing, wound 

drainage, and nursing care of wounds. 

Wounds heal by either primary, secondary, or tertiary 

intention (Figure 4-5 M). Healing by primary intention takes 

place when the wound is uncomplicated and clean and has sus- 

tained little tissue loss. The edges of the incision are well 

approximated (have come together well) with sutures, staples, 

or superglue for drain holes or superficial wounds (Zide, 2005). 

This type of surgical incision heals quickly, and very little scar- 

ring is expected. 

Secondary intention refers to the healing that occurs when 

the wound is large, gaping, and irregular. Tissue loss prevents 

wound edges from approximating; therefore, granulation tissue 

fills in the wound. This type of wound takes longer to heal, is 

more prone to infection, and develops more scar tissue. 

Primary intention 

Clean incision Early suture “Hairline” scar 

Secondary intention 

Gaping wound 

with blood clot 
Granulation tissue 

fills in wound 

Large scar 

Tertiary intention 

Contaminated wound Granulation tissue Closure with 

wide scar 

Figure 4—5 M Wound healing by primary, secondary, and tertiary 
intention. 

If enough time passes before a wound is sutured, healing by 

tertiary intention occurs. Infection is more likely to take place. 

Because the wound edges are not approximated, tissue is 

regenerated by the granulation process. Closure of the wound 

results in a wide scar. 

From the time the surgical incision is made until the wound* 

is completely healed, all wounds progress through four stages 

of healing. However, healing time varies according to many 

factors, such as age, nutritional status, general health, and the 

type and location of the wound. Figure 4-5 provides a sum- 

mary of the stages of wound healing. 

Wound drainage (exudate) results from the inflammatory 

process in the first two stages of wound healing. The drainage 

is from the rich blood supply that surrounds the wound tissue 

and is composed of escaped fluid and cells. The drainage is 

described as serous, sanguineous, or purulent. 

= Serous drainage contains mostly the clear serous portion of 

the blood. The drainage appears clear or slightly yellow and 

is thin in consistency. 

= Sanguineous drainage contains a combination of serum and 

red blood cells and has a thick, reddish appearance. This is 

the most common type of drainage from a noncomplicated 

surgical wound. 

= Purulent drainage is composed of white blood cells, tissue 

debris, and bacteria. Purulent drainage is the result of infec- 

tion and tends to be of a thicker consistency, with various col- 

ors specific to the type of organism. It also may have an 

unpleasant odor. 

Box 4-4 describes and illustrates various types of wound 

drainage devices. These devices decrease pressure in the 

wound area by removing excess fluid, which promotes healing 

and decreases complications. 

Nursing care of the postoperative patient with a surgical 

wound focuses on preventing and monitoring for wound com- 

plications. The nurse assumes a leading role in supporting the 

wound healing process, providing emotional support to the 

patient and teaching wound care to the patient. 

Common assessment findings of an infected wound include 

pain; purulent, odorous discharge and redness; warmth; ten- 

derness; and edema around the edges of the incision. Addi- 

tionally, the patient may have a fever, chills, and increased 

respiratory and pulse rates. Nursing care includes the follow- 
ing measures: 

a Maintain medical asepsis (e.g., by using good hand hygiene 

technique). 
a Follow Centers for Disease Control and Prevention guide- 

lines for wound care. ; 
w Observe aseptic technique during dressing changes and han- 

dling of tubes and drains. 

a Assess vital signs, especially temperature. 
m Evaluate the characteristics of wound discharge (color, odor, 

and amount). 
u Assess the condition of the incision (approximation of the 

edges, sutures, staples, or drains). 

= Clean, irrigate, and pack the wound in the prescribed man- 
ner. Sterile normal saline is often prescribed; povidone- 
iodine (Betadine) is no longer recommended for wound care. 



BOX 4-4 Wound Drainage Devices 

A Penrose drain, used for passive wound drainage, promotes heal- 
ing from the inside to the outside (see figure A). The use of the 
drain decreases the chance of abscess formation. The safety pin in 
the Penrose drain prevents the exposed end from slipping down 
into the wound. Wound care focuses on cleaning around the drain 
with a prescribed solution, such as sterile normal saline, and 
replacing the precut gauze dressing as necessary to keep the sur- 
rounding skin dry and encourage further drainage. An absorbent 
dressing is placed over the drain and gauze (not shown). 

Wound suction devices promote drainage of fluid from the 
incision site, decreasing pressure on healing tissues and reduc- 
ing abscess formation. Shown are the Jackson-Pratt and 
Hemovac wound suction devices (see figures B and C). 

suction device. 

= Maintain the patient’s hydration and nutritional status. 

= Culture the wound prior to beginning antibiotic therapy. 

= Administer antibiotics and antipyretics as prescribed. 

m Provide supportive measures to patient and family. 

Dehiscence is a separation in the layers of the incisional 

wound (Figure 4-6A @). Treatment depends on the extent of 

wound disruption. If the dehiscence is extensive, the incision 

must be resutured in surgery. Evisceration is the protrusion 

of body organs from a wound dehiscence (Figure 4—6B). 

These serious complications may result from delayed wound 

healing or may occur immediately following surgery. They 

also may occur after forceful straining (coughing, sneezing, 

or vomiting). When dehiscence occurs, immediately cover 

the wound with a sterile dressing moistened with 

normal saline. Emergency surgery is performed to repair 

these conditions. 

Either the nurse, physician, physician assistant (PA), or 

nurse practitioner (NP) removes sutures or staples after the 

wound has healed sufficiently (usually 5 to 10 days after sur- 

gery). Removal is performed using medical aseptic technique. 

Additional support may be provided to the incision by apply- 

ing strips of tape (or Steri-Strips) as directed by institutional 

policy or by the physician. 

Wound drainage devices. A, Penrose passive wound drainage device. B, Jackson-Pratt wound suction device. C, Hemovac wound 
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The frequency with which the nurse empties the device 
depends on the time elapsed since surgery, type of surgery, 
amount of drainage, and hospital policy. For example, immedi- 
ately after surgery the nurse may empty the device every 15 to 
60 minutes. With time, as drainage decreases, the device is 
emptied every 2 to 4 hours (per hospital policy). Care is taken 
to maintain asepsis when emptying suction devices, avoiding 
contamination of the drain or the drain plug. Amount, color, 
consistency, and odor of drainage are documented. Usually, the 
drain is removed on the second to fourth day after surgery. 
Removal causes minor patient discomfort. The drain site is 
cleaned, superglue may be applied to the hole, and a sterile 
dressing is applied. 

POURING 
SPOUT PLUG 

HOLDER 

Figure 4—6 ®@ Wound complications. A, Dehiscence is a disruption 
in the incision resulting in a separation of the layers of the wound. 

B, Evisceration is a protrusion of a body organ through a surgical incision. 
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Complications Associated with Elimination 

Common postoperative complications associated with elimina- 

tion include urinary retention and altered bowel elimination. 

The inability to urinate with urinary retention may occur post- 

operatively as a result of the recumbent position, effects of anes- 

thesia and narcotics, inactivity, altered fluid balance, nervous 

tension, or surgical manipulation in the pelvic area. Nursing 

care centers on promoting normal urinary elimination and 

includes the following measures: 

a Assess for bladder distention if the patient has not voided 

within 7 to 8 hours after surgery or if the patient is urinating 

small amounts frequently. 

= Assess the amount of urine in the bladder with a portable 

ultrasound scanner. This noninvasive procedure provides 

information to prevent unnecessary catheterization and 

decreases the potential for urinary tract infections and ure- 

thral trauma from repeated catheterizations. 

ws Monitor intake and output. 
= Maintain intravenous infusion if fluids are prescribed. 

m Increase daily oral fluid intake to 2500 to 3000 mL if the 

patient’s condition permits. 

= Insert a straight or indwelling catheter if ordered. 

a Promote normal urinary elimination by 

a. assisting and providing privacy when the patient uses 

a bedpan. 

b. helping the patient use the bedside commode or walk to 

the bathroom. 

c. assisting male patients to stand to void. 

d. pouring a measured amount of warm water over the 

perineal area. (If urination occurs, subtract the amount 

of water from the total amount for an accurate output 

measurement. ) 

Bowel elimination frequently is altered after abdominal or 

pelvic surgery and sometimes after other surgeries. Return to 

normal gastrointestinal function may be delayed by general 

anesthesia, narcotic analgesia, decreased mobility, or altered 

fluid and food intake during the perioperative period. 

Nursing care centers on the return of normal bowel function 

and includes the following measures: 

w Assess for the return of normal peristalsis: 

a. Auscultate bowel sounds every 4 hours while the patient 

is awake. 

b. Assess the abdomen for distention. (A distended 

abdomen with absent or high-pitched bowel sounds may 

indicate paralytic ileus.) 

c. Determine whether the patient is passing flatus. 

d. Monitor for passage of stool, including amount and 

consistency. 

= Encourage early ambulation within prescribed limits. 
w Facilitate a daily fluid intake of 2500 to 3000 mL (unless 

contraindicated). 

= Provide privacy when the patient is using the bedpan, bed- 
side commode, or bathroom. 

If no bowel movement has occurred within 3 to 4 days after 
surgery, a suppository or an enema may be ordered. 

Special Considerations for Older Adults 

Physiologic, cognitive, and psychosocial changes associated 

with the aging process place the older adult at increased risk for 

postoperative complications. These age-related changes with 

selected nursing interventions are summarized in Table 4-6. 

With an ever-increasing population of older adults, particularly” 

the very old, the nurse must be aware of these normal changes 

and modify nursing care accordingly in an effort to provide 

safe, supportive care. 
‘ 

Managing Acute Postoperative Pain 
Pain is expected after Surgery. It is neither realistic nor practi- 

cal to eliminate postoperative pain completely. Nevertheless, 

the patient should receive substantial relief from and control of 

this discomfort and experience minimal “analgesic gaps: peri- 

ods of ineffective pain relief’ (Polomano et al., 2008, p. S44). 

Controlling postoperative pain not only promotes comfort but 

also facilitates coughing, turning, deep-breathing exercises, 

earlier ambulation, and decreased length of hospitalization, 

resulting in fewer postoperative complications, and therefore 

reducing healthcare costs. Despite the apparent benefits and 

methods of effective pain control and improved understanding 

of pain physiology, many postoperative patients do not receive 

adequate pain relief or control (MacLellan, 2004). 

Managing acute postoperative pain is an important nursing 

role before, during, and after surgery. Successful pain manage- 

ment involves the cooperative efforts of the patient, physician, 

and nurse. The American Society of Anesthesiologists sug- 

gests six specific guidelines for perioperative pain manage- 

ment. These include education and training for healthcare 

providers, monitoring of patient outcomes, 24-hour availability 

of anesthesiologists providing perioperative pain management, 

and use of a dedicated acute pain service. Preoperatively, the 

patient should learn how much pain to anticipate and what 

methods are available to control pain. After discussing options 

with the patient, healthcare providers must respect the patient’s 

personal preferences. 

Postoperative medications were discussed earlier in the 

chapter. Various nonpharmacologic approaches to pain man- 

agement are used alone or in combination to control acute post- 

operative pain. Relaxation, music, distraction, and imagery 

techniques can decrease mild pain and anxiety. Massage and 

the application of heat or cold can also relieve postoperative 

pain. Transcutaneous electrical nerve stimulation (TENS) has 
been used successfully to decrease postoperative incisional 
pain. Other approaches include acupuncture, acupressure, and 
therapeutic touch. Additional information on pain management 
techniques is found in ce Chapter 9. | 

Opioid dosage requirements vary greatly from one patient to 
another and by the route they are taken. Remember that oral 
doses of analgesics are not equal to parenteral doses. Oral doses 
need to be higher to provide equianalgesia. (See Table 9-3 for 
equianalgesic doses.) 

The patient’s input and participation in assessing pain and 
pain relief is essential to a successful pain control regime. For 
example, the patient can rate the pain on a scale of 0 to 10 



__ TABLE 4-6 Nursing Interventions for Older Surgical Patients 
SYSTEM 

General appearance 

AGE-RELATED CHANGES 

Diminished integrity secondary to loss of 
subcutaneous fat and decreased oil 
production, elasticity, and hydration 

Integument 

Sensory-perceptual Decline in vision and hearing ability; 
dryness of mouth 

Decreased efficiency of cough reflex and 
decreased aeration of lung fields 

Respiratory 

Cardiovascular Less efficient, decreased adaptation 
to stress 

Gastrointestinal Decline in gastric motility 

Genitourinary Decreased efficiency of kidney; loss of 
bladder control 

Musculoskeletal Stiffness of joints; decrease in strength; 
brittleness of bones 

Cognitive-psychosocial 

ability; proneness to delirium and altered 
mental status while in hospital 

(where 0 signifies no pain and 10 signifies unbearable pain). 

Assess and document pain at scheduled intervals to determine 

the degree of pain control, to observe for drug side effects, and 

to assess the need for changes in the dosage and/or frequency 

of medication administration. When a range of dosage is 

ordered, carefully titrate opioid dosages based on individual 

assessments of need and response to therapy. 

Using NANDA, NIC, and NOC 
Linkages between a selected NANDA nursing diagnosis, NIC, 

and NOC for the postoperative patient are shown in the chart 

that follows. 

Community-Based Care 
Because the postoperative phase does not end until the patient 

has recovered completely from the surgical intervention, the 

nurse plays a vital role as the patient nears discharge. As the 

patient prepares to recuperate at home, provide information 

and support to help the patient successfully meet self-care 

demands. All aspects of teaching should be accompanied by 
written guidelines, directions, and information. This is 

Change in height, weight, and fat distribution 

Decreased reaction time; stable intellectual 

Reprinted from AORN Journal, Vol. 83, No. 3, Judith L. Clayton, “Special Needs of Older Adults Undergoing Surgery,” p 557-574, © 2008, Association of periOperative Registered Nurses, with permission from Elsevier. 
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NURSING INTERVENTIONS 

Assess physical parameters. Provide for warmth. 
Turn frequently. 

Provide careful preoperative preparation to avoid trauma. 
Avoid shaving. Assess oxygenation and hydration by 
evaluation of mucous membranes, laboratory studies, 
and urine output. 

Compensate for sensory deficits: speak low, not loud; min- 
imize noise in environment; provide adequate room light; 
stay within patient's field of vision when speaking; encour- 
age patient to wear hearing aid to the operating room. 

Whenever possible, do not remove dentures or glasses. 
Provide comfort measures when NPO. 

Teach and encourage coughing and diaphragmatic breathing 
exercises. Assess baseline parameters. Constantly monitor 
lung sounds and respiratory status. 

Monitor for hypotension and shock. Assess for thrombus 
formation, cardiac dysrhythmias, peripheral pulses, 
and edema. 

Encourage intake of adequate fluids, nutritious meals, soft 
diet. Assist with feeding; monitor bowel function. 

Monitor l&O and electrolyte levels. Assess for drug side 
effects. Assist with voiding as needed. 

Carefully position on OR table. Move carefully and gently. 
Prevent pressure sores. 

Provide ample time for making decisions. Implement safety 
measures. Talk to patient as adult, not as child. Unique to 
older adults, fear of increasing dependency on others. 
Orient frequently. 

NANDA, NIC, AND NOC LINKAGES 

NANDA Acute Pain 

ws 

Medication Administration 

Patient-Controlled Analgesia 
(PCA) Assistance 
Pain Management 

Postanesthesia Care 

we 

Pain Level 

Pain Control 

Symptom Control 

NIC 

NOC 

Data from NANDA International. (2009). Nursing diagnoses: Definitions & classification 

2009-2011. Oxford, UK: Wiley-Blackwell; Bulechek, G. M., Butcher, H. K., & 

Dochterman, J. M. (Eds.). (2008). Nursing Interventions Classification (NIC) (5th ed.). 

St. Louis, MO: Mosby; and Moorhead, S., Johnson, M., Maas, M., & Swanson, E. 

(Eds). (2008). Nursing Outcomes Classification (NOC) (4th ed.). St. Louis, MO: Mosby. 
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CASE STUDY & Mens CAREPLAN A Patient Having Surgery 

Overbeck is a 
74-year-old widow of 

German descent who lives 

alone in a senior citizens’ housing complex. She is 

active there, as well as in the Lutheran Church. She has been in 

good health and is independent, but she has become progressively 

less active as a result of arthritic pain and stiffness. Mrs. Overbeck 

has degenerative joint changes that have particularly affected her 

right hip. On the recommendation of her physician and following a 

discussion with her friends, Mrs. Overbeck has been admitted to 

the hospital for an elective right total hip replacement. Her surgery 

has been scheduled for 8:00 Am the following day. 

Mrs. Eva Jackson, a close friend and neighbor, accompanies 

Mrs. Overbeck to the hospital. Mrs. Overbeck explains that her 

friend will help in her home and assist her with the wound care 

and prescribed exercises. 

ASSESSMENT 
Gloria Nobis, RN, is assigned to Mrs. Overbeck’s care on return to 
her room. Ms. Nobis performs a complete head-to-toe assess- 
ment and determines that Mrs. Overbeck is drowsy but oriented. 
Her skin is pale and slightly cool. Mrs. Overbeck states she is cold 
and requests additional covers. Ms. Nobis places a warmed cot- 
ton blanket next to Mrs. Overbeck’s body, adds another blanket to 
her covers, and adjusts the room’s thermostat to increase the 
room temperature. Mrs. Overbeck states that she is in no pain 
and would like to sleep. She has even, unlabored respirations and 
stable vital signs as compared to preoperative readings. 

Mrs. Overbeck is NPO. An intravenous solution of dextrose 
and water is infusing at 100 mL/h per infusion pump. No redness 
or edema is noted at the infusion site. Ms. Nobis notes that the 
antibiotic ciprofloxacin hydrochloride (Cipro) is to be adminis- 
tered by mouth when the patient is able to tolerate fluids. 
Mrs. Overbeck has a large gauze dressing over her right upper 
lateral thigh and hip with no indications of drainage from the 
wound. Tubing protrudes from the distal end of the dressing and 
is attached to a passive suctioning device (Hemovac). Ms. Nobis 
empties 50 mL of dark red drainage from the suctioning device 
and records the amount and characteristics on a flow record. 
Mrs. Overbeck has a Foley catheter in place with 250 mL of clear, 
light amber urine in the dependent gravity drainage bag. 

When assessing Mrs. Overbeck’s lower extremities, 
Ms. Nobis finds her feet slightly cool and pale with rapid capillary 
refill time bilaterally. Dorsalis pedis and posterior tibial pulses are 
strong and equal bilaterally. Ms. Nobis notes slight pitting edema 
in the right foot and ankle as compared with the left extremity. 
She also notes sensation and ability to move both feet and toes, 
without numbness or tingling (paresthesia). 

Ms. Nobis records these findings on a postoperative flowsheet. 
After ensuring that Mrs. Overbeck is safely positioned and can reach 
her call light, Ms. Nobis gives Mrs. Overbeck’s friend, Mrs. Jackson, 
a progress report. They then go into Mrs. Overbeck’s room. 

DIAGNOSES 

Ms. Nobis makes the following postoperative nursing Uiagneses 
for Mrs. Overbeck: 
m Risk for Infection of right hip wound related to disruption of 

normal skin integrity by the surgical incision 
m Aisk for Injury related to potential dislocation of right hip pros- 

thesis secondary to total hip replacement 
@ Fain related to right hip incision and positioning of arthritic 

joints during surgery 
m Aisk for Impaired Physical Mobility related to right hip wound 

EXPECTED OUTCOMES 
The expected outcomes established in the plan of care specify 
that Mrs. Overbeck will 
m regain skin integrity of the right hip incision without experi- 

encing signs or symptoms of infection. 

Martha m demonstrate (along with Mrs. Jackson) proper aseptic tech- 

nique while performing the dressing change. 

m verbalize signs and symptoms of infection to be reported to 

her physician. 

m describe measures to be taken to prevent dislocation of right 

hip prosthesis. 

report contrdl of pain at incision and in arthritic joints. 

remain afebrile. 

remain free of cofaplications related to immobility such as 

respiratory obstruction, muscle weakness, urinary retention, 

constipation, and disorientation. 

PLANNING AND IMPLEMENTATION 

Ms. Nobis develops a care plan that includes the following inter- 

ventions to assist Mrs. Overbeck during her postoperative recovery: 

m Use aseptic technique while changing dressing. 

m Monitor temperature and pulse every 4 hours to assess 

for elevation. 
m Assist to change positions frequently (q2h) and cough and 

deep breathe. Assist with early ambulation. 
m Assess wound every 8 hours for purulent drainage and odor. 

Assess edges of wound for approximation, edema, redness, 
or inflammation in excess of expected inflammatory response. 

m Teach Mrs. Overbeck and Mrs. Jackson how to use aseptic 
technique while assessing the wound and performing the 

dressing change. 
m Teach Mrs. Overbeck and Mrs. Jackson the signs and symp- 

toms of infection and when to report findings to the physician. 
mw Review and discuss with Mrs. Overbeck the written materials 

on total hip replacement. 
mw Convey empathetic understanding of Mrs. Overbeck’s inci- 

sional and arthritic joint pain. 
m Medicate Mrs. Overbeck every 4 hours (or as ordered) to 

maintain a therapeutic analgesic blood level. 

EVALUATION 

Throughout Mrs. Overbeck’s hospitalization, Ms. Nobis works 
with Mrs. Overbeck and Mrs. Jackson to ensure that 
Mrs. Overbeck can care for herself after discharge from the hos- 

pital. Five days after her surgery, Mrs. Overbeck is discharged 
with a well-approximated incision with no indications of an infec- 
tion. Prior to discharge, Ms. Nobis is confident that with 
Mrs. Jackson's help Mrs. Overbeck can properly assess the inci- 
sion. With minimal help, Mrs. Overbeck is able to replace the 
dressing using aseptic technique. She can cite the signs and 
symptoms of an infection, take her own oral temperature, and 
describe preventive measures to decrease the chances of dislo- 
cating her prosthetic hip. Because of her reduced mobility the 
past 5 days, Mrs. Overbeck says she can tell the arthritis in her 
“old bones" is “acting up.” She reports less pain in her right hip 
than before the surgery. Mrs. Overbeck tells Ms. Nobis she will 
be back the following winter to have her left hip replaced. 

oe THINKING IN THE NURSING PROCESS 
Describe risk factors for Mrs. Overbeck’s safety. What changes 
in her home environment would you suggest to promote safety 
until she recovers more fully? 

2. Why is Mrs. Overbeck placed on the antibiotic Cipro although 
she has no indications of an infection? What teaching would 
you do? 

3. Mrs. Overbeck’s clotting time is slightly elevated as a result of 
an ordered anticoagulant. Why would this. medication be 
ordered? Consider the patient's age and the area of surgery. 

4. Mrs. Overbeck is 30 pounds above her ideal weight and has 
osteoarthritis. Develop a care plan for the nursing diagnosis 
Ineffective Health Maintenance related to intake in excess of 
metabolic requirements. 
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particularly helpful when a large amount of unfamiliar, 
detailed information is presented. Because the hospital stay is 
often brief, make an organized, coordinated effort to educate 
the patient and family. Teaching needs vary, but the most 
common needs include the following: 

= How to perform wound care. Teaching is more effective if the 
nurse first demonstrates and explains the procedure for the 
patient and family or other caregiver. The patient and family 
should then participate in the care. To evaluate the effectiven- 
ess of the teaching, ask the patient or caregiver to demon- 
strate the procedure in return. Ideally, teaching is carried out 
over several days, evaluated, and periodically reinforced. 
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= Signs and symptoms of a wound infection. The patient 
should be able to determine what is normal and what should 

be reported to the physician. 
= Method and the frequency of taking one’s temperature. 
= Limitations or restrictions that may be imposed on such 

activities as lifting, driving, bathing, sexual activity, and 

other physical activities. 
= Control of pain. If analgesics are prescribed, instruct the 

patient in the dosage, frequency, purpose, common side 
effects, and other side effects to report to the physician. Rein- 
force the use of relaxation, distraction, imagery, or other pain 
control techniques that the patient has found useful in con- 
trolling postoperative pain. 

CHAPTER HIGHLIGHTS 

@ Surgeries take place in traditional and nontraditional settings with 
increasing use of minimally invasive procedures that expedite 
discharge, facilitate healing, and increase patient satisfaction. 

™@ Surgery is an invasive procedure and legal guidelines must be 
followed to protect the patient and the healthcare providers. The 
surgical team includes surgeons, anesthetists, nurses, and tech- 
nicians; all are responsible for the safety of the patient and the 
progression of the surgery. 

m The focus on safety during surgery continues to increase with 
attention directed to preventing wrong site and wrong patient 

surgeries (using the Universal Protocol), surgical site infections, 

DVT and PE, and adverse cardiac events. A team approach to 

safety works best; each member of the team must feel account- 

able for the results of the surgery and entitled to share observa- 

tions and concerns as the procedure progresses. 

@ Inpatients have relatively short stays. Providing information for 

self-care is challenging with the shortened stays and rate of 

admissions and discharges. From the time of entry to the surgi- 

cal setting, the patient's discharge must be planned and prepared. 

m Patient teaching prior to and following surgery empowers 

patients to achieve successful recovery, discharge, and rehabili- 

tation. Most of the care patients receive during healing is either 

provided by self or a caregiver outside the healthcare environ- 

ment. Patients and their families need to know appropriate 

TEST YOURSELF NCLEX-RN® REVIEW 

1. The nurse's primary responsibility related to informed consent 

is which of the following? 

1. defining the risks and benefits of the surgery 

2. witnessing the patient’s signature on the consent form 

3. explaining the right to refuse treatment or withdraw consent 

4. advising the patient and family about what is needed for 

the diagnosis 

2. Given shorter hospital stays for outpatient surgery, patients 

require which of the following? 

1. increased opioid doses 

2. increased information about complications 

3. increased attention to nutrition 

4. increased parenteral hydration 

assessments and interventions to monitor the healing process 

and contact information for additional help. 

Pain management is offered prior to, during, and after surgery 

with methods designed to give the best therapeutic response. 

While acute pain occurs related to the surgery, many patients 

also experience chronic pain that affects their response to pain 
management therapies. 

Behaviors characteristic of older adult patients and ethnically 

diverse populations increase the need for individualized care. 

Assessment of physical and emotional status can be more diffi- 

cult when patients have hearing or visual impairments or when 

individuals speak and understand a foreign language. Surgery 
can be frightening to patients and their families and they need 
reassurance and interventions to decrease pain, relieve anxiety, 
and promote healing. 

Operating room and postanesthesia care nursing are profes- 

sional specialties that require unique orientation and education. 
These professionals make careful assessments of the risks each 

patient faces and make plans to ensure safe, successful surgical 

outcomes. Special attention is focused on early recognition and 

treatment of postoperative complications associated with 

cardiopulmonary function, respiratory function, wound healing, 

elimination, and pain. 

3. Nonsteroidal anti-inflammatory drugs are given in the 

postoperative period to do which of the following? 

1. stimulate appetite 

2. increase amnesia 

3. potentiate analgesia 

4. improve renal function 

4. When reviewing a preoperative patient's chart, the nurse 

notes some abnormal findings. Which abnormal finding may 

indicate renal impairment? 

1. decreased hemoglobin 

2. increased chloride 

3. decreased glucose 

4. increased creatinine 
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5. In the immediate postoperative period for knee surgery, 8. Acute pain management medications in the immediate post- 

neurovascular concern is raised if which of the following is 

found distal to the site? 

1. bounding pedal pulse 

2. muscle cramps in the foot 

3. redness or swelling in the calf 

4. skin that is cool to the touch 

6. What would the nurse do postoperatively about medications 

prescribed prior to surgery? 

1. continue after surgery 

2. decrease by half for 36 hours 

3. order anew prior to administration 

7. A nurse is preparing a patient with diabetes mellitus for sur- 

gery. The patient is NPO prior to surgery. What would the 

nurse consider about this patient? 

1. has no risk for hyperglycemia 

2. should receive sliding-scale insulin prescriptions 

3. will benefit from hypoglycemia during anesthesia 

operative period generally do which of the following? 

1. progress from NSAIDs to opioids 

2. progress from oral to parenteral routes 

3. are scheduled rather than prn to promote control 

4. induce a strong sedative effect to decrease the risk of nauseas 

9. What risks for the older adult patient are posed from lengthy 

operative procedures? 

1. memory loss due to blood loss 

2. hearing loss due to extended anesthesia 

3. weight loss du® to lack of nutritional intake 

4. pressure sores and joint pain from operative positioning 

4. withhold until evidence of anesthesia is absent 10. A nurse working in tse PACU would know that hypothermia in 

the perioperative period has what effect? 

1. decreases cardiac ischemia 

2. reduces the risk for wound infection 

3. increases patient comfort and analgesia 

4. will fail to manifest signs of hypoglycemia under anesthesia 

Pearson Nursing Student Resources 
Find additional review materials at 
WWw.nursing.pearsonhighered.com 

Prepare for success with additional NCLEX®-style practice questions, 

interactive assignments and activities, Web links, animations and 

videos, and more! 
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Death 

LEARNING OUTCOMES 

1. Compare and contrast theories of loss and grief. 

2. Explain factors affecting responses to loss. 

3. Explain the physiologic basis for manifestations associated 

with the end ot life. 

CLINICAL COMPETENCIES 

1. Identify physiological changes in the dying patient. 

2. Use assessments, patient values, and evidence to provide 

nursing interventions to promote a comfortable and digni- 

fied death. 

Nursing Care of Patients_ 
Experiencing Loss, Grief, and 

& : ; 
4. Discuss legal and ethical issues in end-of-life care. 

5. Describe the philosophy and activities of hospice and pal- 

liative care. 

3. Effectively communicate with and function within the inter- 

disciplinary team to plan and provide individualized care for 

patients and families experiencing loss, grief, or death. 

4. Adapt individual and cultural values and variations, as well 

as expressed needs and preferences, into the plan of care 

for patients and families experiencing loss, grief, or death. 

advance directives, 92 

bereavement, 93 end-of-life, 97 

chronic sorrow, 98 euthanasia, 92 

death, 87 grief, 86 

death anxiety, 98 grieving, 86 

do-not-resuscitate order, 92 

ON NT NN TN OO 

Loss may be defined as an actual or potential situation in which 

a valued object, person, body part, or emotion that was for- 

merly present is lost or changed and can no longer be seen, felt, 

heard, known, or experienced. A loss may be temporary or per- 

manent, complete or partial, objectively verifiable or perceived, 

physical or symbolic. Only the person who experiences the loss 

can determine the meaning of the loss. Although the order of 

importance varies with the person, people most commonly fear 

the losses listed in Box 5-1. 

Loss always results in change. The stress associated with the 

loss may be the precipitating factor leading to physiologic or 

psychologic change in the person or family. The effective or 

ineffective resolution of feelings surrounding the loss deter- 

mines the person’s ability to deal with the resulting changes. 

BOX 5-1 Types of Losses 

Death 
Health 
Body part 
Social status 
Lifestyle 
Marital relationship (i.e., through divorce) 
Reproductive function 
Sexual function 

durable power of attorney, 92 

ee Ne 

hospice, 92 

living will, 92 

loss, 86 

mourning, 86 

palliative care, 93 

healthcare surrogate, 92 

SRE eS 

There are many different types of loss, with responses to the 

loss individualized within each person. This chapter considers 

loss from both a general and from a specific focus. There is, 

within the chapter, a greater emphasis on loss from death, as 

this is often a difficult situation because nurses care for the per- 

son who is dying and also for the people who are left to expe- 

rience the loss. Some of the terms that are used throughout the 

chapter are introduced in the following paragraphs. 

Grief is the emotional response to loss and its accompany- 

ing changes. Grief as a response to loss is an inevitable dimen- 

sion of the human experience. The loss of a job, a role (e.g., the 

loss of the role of spouse, as occurs in divorce), a goal, body 

integrity, a loved one, or the impending loss of one’s own life 

or a loved one’s life may trigger grief. Although death is the 

ultimate loss, losses that occur in any phase of the life cycle 

may produce grief responses as intensely painful as those 
observed in the death experience. 

Grieving may be thought of as the internal process the per- 
son uses to work through the response to loss. Mourning 
describes the actions or expressions of the bereaved, including 
the symbols, clothing, and ceremonies that make up the out- 
ward manifestations of grief. Both grieving and mourning are 
healthy responses to loss because they ultimately lead the per- 
son to invest energy in new relationships and to develop posi- 
tive self-regard. 
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Death is defined in many ways. One commonly used defi- 
nition of death is an irreversible cessation of circulatory and 
respiratory functions or irreversible cessation of all functions 
of the entire brain, including the brainstem. With the current 
life-support systems available, the most often used criterion for 
determining death is whole-brain death (permanent irreversible 
cessation of the functioning of all areas of the brain). The cri- 
teria for whole-brain death are listed in ce Chapter 11. 

Although death is an inevitable part of life, it is often an 
immensely difficult loss for the person who is dying and for his 
or her loved ones. Death may be accidental (for example, from 
trauma), purposeful (from suicide), occur suddenly or at the 
end of a long and painful struggle with a terminal illness such 
as cancer or AIDS, or be the natural end of the aging process. 

Theories of Loss, Grief, and Dying 
Medical-surgical nurses often care for patients exhibiting 
responses typical of various stages of the grieving process. 
Highly individual in quality and duration, the grief process may 
range from discomforting to debilitating, and it may last a day 
or a lifetime, depending on what the loss means to the person 
experiencing it. Although each person experiences loss in a dif- 
ferent manner, knowledge of some of the major theories of loss, 
grief, and dying can give the nurse a framework for holistic care 
of the patient and family anticipating or experiencing a loss. 
Table 5—1 summarizes these theories. 

Freud: Psychoanalytic Theory 
Freud (1917, 1957) wrote about grief and mourning as reac- 
tions to loss. Freud described the process of mourning as one in 

which the person gradually withdraws attachment from the lost 

_ TABLE 5-1 Summary of Selected Theories of Loss 

THEORIST DYNAMICS 

Freud Grief and mourning are reactions to loss. 
Grieving is the inner labor of mourning a loss. 
Inability to grieve a loss results in depression. 

The successful grieving process initiated by a 
loss or separation during childhood ends with 
feelings of emancipation from the lost person 
or object. 

Bowlby 

After the person perceives and evaluates the 

loss, the person adapts to it. Shock and disbe- 
lief, developing awareness, and restitution 
occur during the first year following the loss; in 

the months following, the person puts the lost 
relationship into perspective. 

A sequence of responses is experienced 

following a catastrophic event; concepts of 
anticipatory grieving and morbid grief reactions 
are defined. 

Lindemann 

Periods of psychologic crisis are precipitated 

by hazardous circumstances; successful 
resolution of grief involves feelings of hope and 
engaging in activities of ordinary living. 

Five stages define the response to loss: denial, 
anger, bargaining, depression, and acceptance. 
Stages are not necessarily sequential. 

KublerRoss 

object or person. He observed that with normal grieving, this 
withdrawal of attachment is followed by a readiness to make 
new attachments. In comparing melancholia (prolonged 
gloominess, depression) with the “normal” emotions of grief 
and its expression in mourning, Freud observed that the “work 
of mourning” is a nonpathologic condition that reaches a state 
of completion after a period of inner labor. 

Bowlby: Attachment Theory 
Bowlby (1973, 1980) believed that the grieving process initi- 
ated by a loss or separation from a loved object or person suc- 
cessfully ends when the grieving person experiences feelings 
of emancipation from the lost object or person. He divided the 
grieving process into three phases and identified behaviors 
characteristic of each phase. 

= Protest. The protest phase is marked by a lack of accept- 
ance of the loss. All energy is directed toward protesting the 
loss. The person experiences feelings of anger toward self 
and others, and feelings of ambivalence toward the lost 
object or person. Crying and angry behaviors characterize 
this phase. 

a Despair. The person’s behavior becomes disorganized. 
Despair mounts as efforts to deny the loss compete with 
acceptance of permanent loss. Crying and sadness, coupled 
with a desire for the lost object or person to return, result in 
disorganized thoughts as the patient recognizes the reality of 
the loss. 

m Detachment. As the person realizes the permanence of the 
loss and gradually relinquishes attachment to the lost object, 
a reinvestment of energy occurs. Both the positive and nega- 
tive aspects of the relationship are remembered. Expressions 
of hopefulness and readiness to move forward are character- 
istic of this phase. 

Bolby’s theory was used as a base for a “continuing bonds” 
theory, developed by Field, Gao, and Paderna (2005). This the- 
ory poses the belief that mourners of loved ones lost by death 
continue to have memories of the deceased, feel their presence, 

and save meaningful belongings. These actions bring comfort 
to the bereaved, and allow a new relationship to form with those 

lost by death. As a result the mourners resolve their grief and 
accept the loss. 

Engel: Acute Grief, Restitution, and Long-Term Grief 
Engel (1964) related the grief process to other methods of cop- 
ing with stress: After the person perceives and evaluates the 

loss (the stressful event), the person adapts to it. Engel’s recog- 

nition of the effect of cognitive factors on the grieving process 

was an important contribution to the understanding of grieving. 

The acute stage is initiated by shock and disbelief and may be 

manifested by denial, which in turn may help the person to 

cope with the overwhelming pain. As the shock and disbelief 

begin to fade the loss becomes a reality, and pain, anguish, 

anger, guilt, and blame surface. Culturally patterned behaviors, 
such as maintaining a stoic pose in public or weeping openly, 

characterize this phase. During restitution friends and family 

gather to support the grieving person through rituals dictated by 

their culture. The mourner continues to feel a painful void and 

is preoccupied with thoughts of the loss. The mourner may join 
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a support group or seek other social support for coping with the 

loss. This stage lasts about one year, after which the mourner 

begins to come to terms with the loss and interests in people 

and activities are renewed. 

Lindemann: Categories of Symptoms 

Lindemann (1944) interviewed people who had lost a loved 

one during the course of medical treatment, disaster victims, 

and relatives of members of the armed forces who had died. 

Lindemann’s research led him to describe normal grief, antici- 

patory grieving, and morbid grief reactions. He described 

symptoms characteristic of normal grief into categories of 

somatic (physical symptoms without an organic cause) dis- 

tress, preoccupation with the image of the deceased, feelings of 

guilt, hostile reactions, and loss of patterns of conduct. 

Anticipatory grieving was defined as a cluster of predictable 

responses to an anticipated loss. These responses include the 

range of feelings experienced by the person or family preoccu- 

pied with an anticipated loss. The term morbid grief reaction 

described delayed and dysfunctional reactions to loss; a variety 

of debilitating health problems were seen in people who dis- 

played excessive or delayed responses to loss. 

Caplan: Stress and Loss 
Caplan’s (1990) theory of stress and its relationship to loss is 

useful in understanding the grief process. He expanded the 

focus of the grief process to include not only bereavement but 

also other episodes of stress that people experience, such as 

may result from surgery or childbirth. Caplan described three 

factors that influence the person’s ability to deal with a loss. He 

believed these factors might cause distress for a year or more 

following the loss. 

m The psychic pain of the broken bond and the agony of com- 

ing to terms with the loss 

= Living without the assets and guidance of the lost person or 

resource 

m The reduced cognitive and problem-solving effectiveness 

associated with the distressing emotional arousal 

Caplan described the process of building new attachments to 

replace those that have been lost as involving two elements: a 

feeling of hope and the assumption of regular activity as a form 

of participating in ordinary living. 

Kubler-Ross: Stages of Coping with Loss 
Kiibler-Ross’s (1969, 1978) research on death and dying pro- 

vided a framework for gaining insight about the stages of coping 

with an impending or actual loss. According to Kiibler-Ross, not 

all people dealing with a loss go through these stages, and those 

who do may not experience the stages in the sequence described. 

In identifying the stages of death and dying, Kiibler-Ross 

stressed the danger of prematurely labeling a “stage” and empha- 
sized that her goal was to describe her observations of how peo- 
ple come to terms with situations of loss. 

Some or all of the following reactions may occur during the 
grieving process and may reappear as the person experiences 
the loss: 

m Denial. A person may react with shock and disbelief after 
receiving word of an actual or potential loss. After receiving 

a terminal diagnosis, notification of a death, or other serious 

loss, people may make such statements as “This can’t be hap- 

pening to me” or “This can’t be true.” 

u Anger. In the anger stage, the person resists the loss. The 

anger is often directed toward family and healthcare 

providers. ; 

= Bargaining. The bargaining stage serves as an attempt to 

postpone the reality of the loss. The person makes a secret 

bargain with God, expressing a willingness to do anything to 

postpone the loss‘er change the prognosis. 

u Depression. The person enters a stage of depression as the 

full impact of the actual or perceived loss is realized. The 

person prepares for the impending loss by working through 

the struggle of separation. While grieving over “what cannot 

be,” the person may either talk freely about the loss or with- 

draw from others. 

= Acceptance. The person begins to come to terms with the 

loss and resumes activities with hopefulness for the future. 

Some dying people reach a stage of acceptance in which they 

may appear to be almost devoid of emotion. The struggle is 

past, and the emotional pain is gone. 

Factors Affecting Responses to Loss 
A variety of factors affect a person’s responses to loss. These 

include age, social support, families, culture and spiritual prac- 

tices, and rituals of mourning. 

Age 
The understanding of and reaction to loss is influenced by the 

age of the person experiencing the loss. In general, as people 

experience life transitions, their ability to understand and 

accept the losses associated with the transitions increases. 

From the age of 3 years, the development of the concept of 

death as a loss proceeds rapidly. Table 5—2 outlines the devel- 

opment of the concept of death throughout the life span. 

Social Support 
Grieving is painful and lonely. One’s social support system is 

important because of its potentially positive influence on the 

successful resolution of grief. Some losses may lead to social 

isolation, placing affected people at high risk for dysfunctional 

grief reactions. For example, partners of people who die with 

AIDS often report feeling excluded by the deceased person’s 

family and by healthcare providers. Characteristic factors that 

can interfere with successful grieving include the following: 

m Perceived inability to share the loss 

= Lack of social recognition of the loss 

= Ambivalent relationships prior to the loss 

m Traumatic circumstances of the loss 

A move, a divorce, or even the death of a pet can cause a per- 
son to feel extremely isolated, yet the person experiencing 
these types of loss does not ordinarily receive the same social 
support offered to the person mourning the death of a loved 
one. A woman having an abortion or giving up a child for adop- 
tion seldom receives the same social support as the mother of a 
child who died at birth. It is therefore especially important that 
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: TABLE 5-2 Development of the Concept of Death 
AGE BELIEFS/ATTITUDES ABOUT DEATH 
o Fears separation; lacks comprehension of 

permanent separation. 

3to5 Believes death is like sleeping and is reversible. 

Expresses curiosity about what happens to 
the body. 

Understands finality of death. 6 to 10 

Views own death as avoidable. 

Associates death with violence. 

Believes wishes can be responsible for death. 

Dito te Reflects views of death expressed by parents. 
Expresses interest in afterlife as an under- 
standing of mortality develops. Recognizes 
death as irreversible and inevitable. 

13 t9 23 Usually has a religious and philosophic view of 
death but seldom thinks about it, 

Views own death as distant or a challenge, 
acting out defiance through reckless behavior. 

Previously held developmental awareness of 
death may still be present. 

22 to 45 Does not think about death unless confronted 
with it. 

Emotionally distances self from death. 

Attitude toward death influenced by religious 
and cultural beliefs. 

46 to 65 Experiences the death of parents or friends. 

Accepts own mortality. 

Experiences waves of death anxiety. 

Puts life in order to prepare for death and 
decrease anxiety. 

66 and older _ Fears lingering, incapacitating illness. Views 

death as inevitable but from a philosophical 
viewpoint, that is, as freedom from pain and 
illness or as a spiritual reunion with deceased 
friends and loved ones. 

the nurse does not place a value on the patient’s loss when 

assessing the need for support. 

The painful nature of grief can cause the patient to withdraw 

from a previously established social support system, thereby 

increasing the feelings of loneliness caused by the loss. A 

recently widowed woman, for example, may refuse invitations 

involving married couples with whom she had socialized while 

her husband was alive, even though her needs for social inter- 

action remain similar to those established before the loss. 

Families 
A well-functioning family usually rallies after the initial shock 

and disbelief and provides support for each other during all 

phases of the grieving process. After a loss, the functional fam- 

ily is able to shift roles, levels of responsibility, and ways of 

communicating. See the Moving Evidence into Action box for 

research about factors that affect a family member’s ability to 

care for a dying family member at home. 

The family may have negative as well as positive effects. For 

example, the dying patient may request that someone the family 

perceives as an outsider be near, and the family may respond 

with anger to the perceived “intrusion.” Similarly, certain family 

members may express hurt feelings or anger if the patient is 

unresponsive to other family members. Well-meaning family 

members also may try to shield the patient from the pain of griev- 

ing. It is rare for the family and the patient to experience anger, 

denial, and acceptance in unison. While one member is in denial, 

another may be angry because “not enough is being done.” 

Culture and Spiritual Practices 
The influence of culture and ethnic identity on communication, 

family values, and beliefs about and practices related to illness 

and death are important considerations when providing nursing 

care. There are countless ethnocultural and religious differences 

in the way people observe dying, death, and mourning. For 

example, differences in the way death is expressed in the United 

States include “passed away,” “died peacefully,” “departed this 

life,” “went home to be with God,” and “passed from this life.” 

Objects, too, express death and death rituals, such as masks, 

statues, and candles. Examples of religious traditions in mourn- 

ing and end-of-life rituals (Spector, 2009) include the following: 

a Catholicism: An obligation to take ordinary, not extraordi- 

nary, measures to prolong life. Autopsy and organ donation 
are acceptable. 

a /slam: Euthanasia is prohibited. Medical help to prolong life 

is not sought. The body is washed only by Muslims of the 

same gender. 

a Judaism: Neither autopsy nor organ donation is acceptable. 

The body is ritually washed and burial is as soon as possible. 

There is a 7-day mourning period. 

= Protestantism: Organ donation, autopsy, burial, or crema- 

tion are individual decisions. Prolonging life many have 
restrictions. 

Spiritual Beliefs 
Patients who are dying often ask questions of themselves and 

others as to what their life has meant, why this illness has 

affected them, and what will happen to them when they die. 

They may feel abandoned by God, or worry that their behavior 

caused the illness resulting in death. These questions and con- 

cerns lead to spiritual distress, which if unresolved may lead to 

hopelessness, anxiety, and depression. When spiritual distress 

is resolved, the patient can die more peacefully. 

The principles, values, personal philosophy, and meaning of 

life by which the patient has pursued goals and self-actualization 

may be called into question when the patient responds to an 

actual or perceived loss. Because of a fear of intruding on the per- 

sonal spiritual beliefs and practices of the patient, the nurse often 

feels uncertain about implementing interventions that would be 

helpful to the patient responding to a loss. The following ques- 

tions (using the mnemonic device FICA) may be used to assess a 

patient’s spiritual or religious practices (AACN, 2002): 

a Faith: What is your faith or belief? Do you consider your- 

self a spiritual or a religious person? Does religious faith or 

spirituality play an important part in your life? What do you 

believe gives your life meaning? 
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Patients who are terminally ill often choose to die at home and 

are supported in this choice by many healthcare providers as a 

way to enhance the dying experience for the patient and for his 

or her family members. This shift to the setting for healthcare 
as a patient nears the end of life is contingent upon the avail- 
ability and readiness of members of the family to assume care 
of the patient at home. Family caregivers become responsible 

for providing most of the physical and emotional care of the 
patient, for managing complex care in the home, and for organ- 

izing and coordinating health services on behalf of the dying 
person. Stajduhar, Martin, Barwidh, & Fykes (2008) collected 

data from family caregivers of home-care patients who were 
diagnosed with advanced cancer and had a life expectancy of 
6 months or less. The themes identified were (1) the caregiver's 

approach to life (having a “just do it” positive attitude), (2) the 
patient's illness experience (caregivers coped best when 
the patient was “doing well”), (3) the patient’s recognition of 
the caregivers’ contribution to his or her care (coping was facill- 
tated by patient's recognition and appreciation of caregiving 
efforts), (4) the quality of the relationship between the care- 
giver and dying person (caregiving was easier when the rela- 

tionship was based on mutual love and respect), and (5) the 
caregiver's sense of security (security in the caregiving role 

was enhanced by having family and friends to listen and pro- 
vide hands-on help, access to relevant and timely information, 
and support from the healthcare system when it was needed). 

IMPLICATIONS FOR NURSING 
Although this study focused on patients with terminal cancer, 

the findings are applicable to family caregivers of all patients 
who require end-of-life care at home. As the population of older 
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m Influence: How does your religious faith or spirituality 

influence your thoughts about health? How does it affect the 

way that you take care of yourself? 

= Community: Do you consider yourself part of a spiritual or 

religious community or congregation? How is that commu- 

nity or congregation a source of support for you? 

m Address: Do you have any special religious or spiritual 

issues or concerns that you would like me to address with 

you? Is there someone else you would like to speak to about 

these matters? 

It is often difficult for patients with an incurable illness to 

maintain hope and a sense that their lives have had meaning. To 

meet spiritual needs, nurses can help patients accept the uncer- 

tainty that comes with their illness and future death, and respect 

the spiritual beliefs and practices of patients and their families. 

Patients who are religious need opportunities for prayer, devo- 
tions, and religious rituals. Other resources for spirituality 
include meditation, guided imagery, music, and art. Privacy and 
space for these activities should be provided without question. 

Rituals of Mourning 
Through participation in religious ceremonies such as baptism, 
confirmation, and bat or bar mitzvah, people joyously celebrate 
progression to a new stage of life and loss of a former way of 
being. The funeral ceremony serves many of the same purposes 
in meeting the needs of the bereaved as people gather to 
share loss. Through the ceremony, people symbolically express 

End-of-Life Care at Home 

adults increases, so too will the number of people who wish to 

die at home. Nurses must be able to teach the skills of physical 

care and the importance of maintaining comfort. It is also 

important for nurses to know how to help family members 

learn to talk with the patient about dying and what the patient 

wants to facilitate a good death. The family caregiver must 

know that other family members and friends support what is 

being done and that it is often a difficult and lonely responsibil- 

ity. Nurses can provide emotional support through referrals for 

hospice care and spiritual support, and by being available to i 

provide information throughout end-of-life care. Caring for the 

caregiver of a dying patient is an important nursing role. 

CRITICAL THINKING IN PATIENT CARE 

1. An older man, dying of advanced lung caner, says, “| just want 

to go home to die.” He has no family living near him. How 

would you respond? 
2. Make a list of teaching topics needed by the daughter of an 

83-yearold woman who has had three major strokes and also 
has Alzheimer’s disease. The daughter wants to care for her 

mother at home during the last days of her life. 
3. The wife of a man dying of kidney failure says, “| just can't 

leave him. | don’t need time for myself.” What could you say 
to convince her that she does need time for herself? 

Data from Stajduhar, K., Martin, W., Barwidh, D., & Fyles, G. (2008). Factors influencing family 

caregivers’ ability to cope with providing end-of-life cancer care at home. Cancer Nursing, 31(1), 

71-85. 

triumph over death and deny the fear of death. Culture is the pri- 

mary factor that dictates the rituals of mourning. See the Focus 

on Cultural Diversity feature on page 91, which provides exam- 

ples of values and rituals for death in selected groups of people. 

Nurses’ Response to Patients’ Loss 
Nurses care for patients and families at various stages of the 

grief process and may feel that crisis situations are not the time 

for self-reflection. However, because the nurse’s conscious or 

unconscious reactions to the patient’s responses to the loss will 

influence the outcome of any intervention, nurses need to take 

time to analyze their own feelings and values related to loss and 

the expression of grief. The nurse can promote self-awareness 

by reflecting on the following questions: 

u What are my personal feelings about how grief should be 
expressed? 

a AmI making judgments about the meaning of this loss to the 
patient? 

= Are unresolved losses in my own life preventing me from 
relating therapeutically to the patient? 

The following Internet resources may be useful in helping 
nurses provide care to dying patients: 

m Dying Well 

= National Hospice and Palliative Care Organization 
= AARP Grief and Loss Program 
= GriefNet 

= National Resource Center on Diversity at End-of-Life Care 
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FOCUS ON CULTURAL DIVERSITY 
Cultural Aspects of Terminal Illness Care 

Culture/Ethnicity 

American Indian 

Nursing Considerations 

Some tribes prefer not to openly discuss terminal prognosis and do-not-resuscitate (DNR) decisions, because 
negative thoughts may make inevitable loss occur sooner. Suggest a family meeting to discuss care and end- 
of-life issues. If the family feels comfortable, all members of the family and close friends may remain 24 hours 
a day (eating, joking, singing). Mourning is done in private, away from the dying person. After death, the fam- 
ily may hug, touch, sing, and stay close to the deceased. 

Black/African id Suggest that the family have a family meeting or talk with a minister or family elder. Patients may decide to 
merican have older family member disclose a poor prognosis. Care for the dying family member is often done at home 

until death is imminent. 

Chinese American Ensure the head of the family is present when terminal illness is discussed. The patient may not want to dis- 
cuss approaching death. Special amulets or cloths may be brought from home. Family members may prefer 
to bathe the body after death. 

lranian Infopmation about a terminal illness should be presented by a trusted member of the healthcare team to the 
family, and never to the patient when he or she is alone. Most Iranians believe in tagdir (will of God) in life and 
death as a predestined journey. When death occurs, notify the head of the farnily first. DNR decisions are often 
made by the family. The family may want to bathe the body. 

Mexican American Based on the belief that worry may make health worse, the family may want to protect the patient from the 
seriousness of illness. The information is often handled by an older daughter or son. Extended family mem-  — 
bers are obligated to pay respects to the sick and dying, although pregnant women do not care for dying per- 
sons or attend funerals. The family may prefer the patient die at home. Prayers, amulets, and rosary beads are 
used, and the priest should be notified. Death is seen as an important spiritual event. The family may bathe 
the body and spend time with the body. 

Vietnamese Consult head of family before telling patient about a terminal illness. The entire family will make DNR decision, 
often with assistance from a priest or monk. Patients often prefer to die at home. Family should have extra time : 
with the body, and may cry loudly and uncontrollably. Spiritual/religious rites are often conducted inthe room. 

Source: Adapted from Lipson, J. G., Dibble, S. L., & Minarik, P A. (Eds.). (1996). Culture & nursing care: A pocket guide. San Francisco: UCSF Nursing Press; i 
Spector, R. E. (2009). Cultural diversity in health & illness (7th ed.). Upper Saddle River, N.J.: Prentice Hall Health. 
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m Assist the patient, family, colleagues, and one’s self to 

cope with suffering, grief, loss, and bereavement in end- 

of-life care. 

End-of-Life Care 
End-of-life (the final weeks of life when death is imminent) 

nursing care that ensures a peaceful death was mandated by the 

International Council of Nurses (1997) and further supported 

by the American Association of Colleges of Nursing (AACN) 

(1999). Following are selected competencies necessary for 

nurses to provide high-quality end-of-life care as defined by the 
AACN (2004). 

End of Life Care or Grieving Video 
= Promote the provision of comfort care to the dying as an 

active, desirable, and important skill, and an integral compo- 

nent of nursing care (Figure 5—1 @). 

= Communicate effectively and compassionately with the 

patient, family, and healthcare team members about end-of- 

life issues. 
= Recognize one’s own attitudes, feelings, values, and expec- 

tations about death and the individual, cultural, and spiritual 

diversity existing in those beliefs and customs. 

= Demonstrate respect for the patient’s views and wishes dur- 

ing end-of-life care. 

= Use scientifically based standardized tools to assess mani- 

festations (e.g., pain, dyspnea, constipation, anxiety, fatigue, 

nausea/vomiting, and altered cognition) experienced by 

patients at the end of life. 

= Use data from assessment to plan and intervene in symptom 

management using state-of-the-art traditional and comple- 

mentary approaches. 

Figure 5—1 @ The nurse helps the patient visualize the hospital 

room as a safe, comfortable place to die by surrounding the patient 

with familiar pictures and objects. 
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Nursing Considerations for End-of-Life 

Care 
Nurses care for the dying patient in critical care units, emer- 

gency rooms, hospital units, long-term care facilities, and the 

home. Regardless of the setting, the patient’s wishes about 

death should be respected. The Dying Person’s Bill of Rights 

states that each person has “the right to be cared for by caring, 

sensitive, knowledgeable people who will attempt to under- 

stand my needs and will be able to gain some satisfaction in 

helping me face my death” (Barbus, 1975). 

Legal and Ethical Issues 
Issues such as those involved in advance directives and living 

wills, euthanasia, and quality of life are especially important to 

nurses in upholding the specific care requests of their patients. 

Advance Directives 
Advance directives are legal documents that allow a person to 

plan for health care and/or financial affairs in the event of inca- 

pacity. They include living wills, healthcare surrogates, and 

durable power of attorney. 

FAST FACTS 
Types of Advance Directives 

@ Living will: A document that provides written direc- 

tions about life-prolonging procedures to provide instruc- 

tions when a person can no longer communicate in a 

life-threatening situation. 

& Healthcare surrogate: An individual selected to make 
medical decisions when a person is no longer able to 

make them for him- or herself. 

= Durable power of attorney: A document that can 
delegate the authority to make health, financial, and/or 

legal decisions on a person's behalf. It must be in writing 

and must state that the designated person is authorized to 

make healthcare decisions. 

A living will is a legal document that formally expresses a 

person’s wishes regarding life-sustaining treatment in the event 

of terminal illness or permanent unconsciousness. It is not a 

type of durable power of attorney and usually does not desig- 

nate a substitute decision maker. It is the responsibility of the 

nurse as patient advocate to request and record the patient’s 

preference for care and include it in the plan of care. The 

nurse’s documentation helps communicate these preferences to 

the other members of the healthcare team. 

Facilities that receive Medicare and Medicaid funds are 

required to provide all patients with written information and 

counseling about advance directives and the institution’s poli- 

cies governing them. The specific terms of this requirement 
are found in the Patient Self-Determination Act (PSDA). A 
copy of the signed advance directive must be kept in the 
patient’s medical record, but patients do not have to sign it in 
order to be treated. Nurses are the ones in close contact with 
patients, so they are often left with unresolved feelings about 
the moral, ethical, and legal aspects of their actions. Although 
advance directives do not ease the pain of seeing patients die, 
they do help nurses provide patients with the care that the 
patients have chosen. 

Do-Not-Resuscitate Orders 
A do-not-resuscitate order (DNR, or “no-code’”) is written by 

the physician for the patient who has a terminal illness or is 

near death. This order is based on the wishes of the patient and 

family that no cardiopulmonary resuscitation be performed for 

respiratory or cardiac arrest. A “‘comfort measures only” order 

indicates that no further life-sustaining interventions are neces- 

sary and that the goal of care is a comfortable, dignified death. 

Agency protocols should be established defining “comfort 

care” for consisteney in nursing care. Confusing or conflicting 

DNR orders create dilemmas because nurses are involved in 

resuscitation and. either begin CPR or ensure that unwanted 

attempts do not occur. The American Nurses’ Association 

(ANA) (2004) recommends that the DNR order should be 

directed by what the informed patient wants or wanted. The 

ANA further recommends that guidelines and policies be 

developed to help resolve conflicts between patients and their 

families, between patients and healthcare professionals, and 

among healthcare professionals. 

Euthanasia 
Euthanasia (from the Greek for “painless,” “easy,” “gentle,” or 

“good death”) is now commonly used to signify a killing 

prompted by some humanitarian motive. There are many argu- 

ments for and against euthanasia, and nurses have often found 

themselves at the center of the debate. As a result, nurses have 

pushed for the development of appropriate guidelines and pro- 

cedures for DNR orders. When no such orders exist, the nurse 

faces a dilemma. Certainly, there are situations in which the 

nurse’s role is clear. For example, it is considered malpractice 

to participate in “slow codes” (in which the nurse does not 

hurry to alert the emergency team when a terminally ill patient 

who does not have a DNR order stops breathing). 

The natural death laws seek to preserve the notion of volun- 

tary versus involuntary euthanasia. In voluntary euthanasia, the 

competent adult patient and a physician, nurse, or adult friend 

or relative make the decision to terminate life. Involuntary 

euthanasia (“mercy killing”’) is performed without the patient’s 

consent. Because care settings offer many complex and tech- 

nologic interventions, it is not likely that the ethical aspects of 

euthanasia will soon be resolved. However, advance directives 

do give patients a much more active role in decisions about 
their own care. 

Settings and Services for End-of-Life Care 
Settings and services for end-of-life care range from the criti- 
cal care unit in a hospital to the patient’s own home. Two meth- 
ods of providing end-of-life care—hospice and _ palliative 
care—are described in this section. 

Hospice 
Hospice is a philosophy of care rather than a program of care. It 
is comprehensive and coordinated care for patients with limited 
life expectancy, provided at home, hospitals, and long-term care 
facilities, that reaffirms the right of every patient and family to 
fully participate in the final stages of life. Provided by hospice 
agency nurses and other members of a healthcare team (includ- 
ing social workers, ministers, home health aides, and volun- 
teers), it is based on a philosophy of death with comfort and 
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dignity, encompassing biomedical, psychosocial, and spiritual 
aspects of the dying experience. Although most hospice care is 
provided in the home, it may also be provided in hospitals, long- 
term care facilities, or other community-based settings. 

There are more than 3250 hospice agencies in the United 
States, with services and care reimbursed by private insurance 
or a Medicare hospice benefit. Services are reimbursed by 
Medicare for an initial 90-day period, followed by a subsequent 
90-day period, and an unlimited number of 60-day periods as 
long as the patient continues to meet eligibility requirements. 
The average length of service is 71 days (Hospice Association 
of America, 2008). Hospice services usually begin when the 
patient has 6 months or less to live and ends with the family 
1 year after the death of the patient. This continuation of care 
for the family is called bereavement care (bereavement is the 
time of mourning experienced after a loss). 

To be eligible for hospice benefits from Medicare or 
Medicaid, the patient must have a serious, progressive illness 
with a limited life expectancy. In most cases, a family (or other) 
caregiver must be continuously in the home with the patient. 
The patient must have Medicare, waive traditional Medicare 
benefits for the terminal illness, have physician certification of 
a terminal illness with a life expectancy of 6 months or less, and 
care must be provided by a Medicare-certified hospice agency 
or program. Hospice care under Medicare includes home care, 
inpatient care when needed, and a variety of services not oth- 
erwise covered by Medicare (US Department of Health & 
Human Services, 2008). The focus is on care, not cure. 

Palliative Care 
Palliative care is an area of care that has evolved out of the hos- 

pice experience, but exists outside of hospice programs, is not 

restricted to the end of life, and is used earlier in the disease 

experience. Palliative care, which can be used in all types of 

healthcare settings, is focused on the relief of physical, mental, 

and spiritual distress for individuals who have an incurable ill- 

ness. The goal of palliative care is to prevent and relieve suf- 

fering by early assessment and treatment of pain and other 

physical, psychosocial, and spiritual needs to improve the 

patient’s quality of life. 

Although palliative care may be provided by a single per- 

son, it usually involves the combined efforts of an interdisci- 

plinary team, including physicians, nurses, social workers, 

chaplains, home health aides, and volunteers. Care is provided 

in the patient’s home (or long-term care facility, senior living 

facility, or hospital). The expected outcomes of care are 

directed by interventions to manage current manifestations of 

the illness and to prevent new manifestations from occurring. 

Physiological Changes in the Dying 
Patient 
Death is a highly individualized process, and may occur rapidly 

or slowly. Physiological changes are a part of the dying 

process. These changes result in any or all of the manifestations 

listed in the accompanying box as death nears. Although each 

person responds differently, there are certain manifestations 

common in the dying process, regardless of the trauma or dis- 

ease process that is causing death. The discussion that follows 

includes treatments and related nursing care. 

/IWANIFESTATIONS of Impending Death 

Difficulty talking or swallowing 
‘Nausea, flatus, abdominal distention 

Urinary and/or bowel incontinence, constipation 

Decreased sensation, taste, and smell 

Weak, slow, and/or irregular pulse 

Decreasing blood pressure 

Decreased, irregular, or Cheyne-Stokes respirations 

Changes in level of consciousness 

Restlessness, agitation 

Coolness, mottling, and cyanosis of the extremities 

Pain 
A common problem for patients at the end of life, pain is what 

people often say they fear the most. Pain, a subjective experi- 

ence, is influenced by the patient’s emotions, previous experi- 

ences with pain, and family and culture. Unfortunately, pain is 

often undertreated at the end of life because physicians and 

nurses fear they will cause addiction or cause harm from the 

high does of opioids necessary to control pain. However, nearly 

all pain at the end of life can be managed without causing 

addiction or hastening death through respiratory depression. It 

is of utmost importance to keep the patient comfortable 

through general comfort measures (Box 5-2) and by adminis- 

tering ordered medications for pain, neuropathic pain (which is 

rarely relieved by opioids), seizures, and/or anxiety. The patho- 

physiology, treatment, and nursing care of patients experienc- 

ing pain are fully described in o> Chapter 9. 

PRACTICE ALERT 
There is no maximum allowable dose for full agonist opioids 

such as morphine sulfate; the dose should be increased to 

whatever is necessary to relieve pain. Meperidine (Demerol) 

is not useful for chronic pain as it has a short half-life and a 

toxic metabolite that can caused irritability and seizures 

(McPhee, Papadakis, & Tierney, 2008, p. 69). 
Ser spencer ee gee cath mm re met rem rere 

Dyspnea 
Respiratory changes, including dyspnea, are normal as death 

nears. Dyspnea is a subjective experience, and the patient often 

reports having a feeling of suffocation, shortness of breath, or 

BOX 5-2 Providing Comfort for the Patient Nearing Death 

Maintain clean skin and bed linens. 
Use a draw sheet to turn the patient as often as possible 
so the patient is comfortable. 

Position the patient to promote comfort and protect bony 
areas with padding. Reposition the patient and raise the 
head of the bed if fluids accumulate in the upper airways 
and back of the throat. 
Use bed pads or insert a Foley catheter (if ordered) for 
urinary incontinence. 

Use gentle massage to improve circulation and shift edema. 
Provide small, frequent sips of fluids, ice chips, or Popsicles. 
Provide oral care, using a soft moist brush or glycerin swab. 
Clean secretions from the eyes and nose. 

Administer ordered pain medications as needed to main- 
tain comfort. 

Administer oxygen as prescribed to relieve dyspnea. 
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tightness in the chest. Up to 50% of dying patients have severe 

dyspnea, especially those with lung tumors (primary or 

metastatic), restrictive lung disease, or pleural effusion 

(Tierney et al. 2008). Regardless of the terminal illness or fatal 

injury, the final cause of death is a lack of oxygen to the brain. 

As death nears, respirations often become fast or slow, shal- 

low, and labored. The patient may have apnea or Cheyne- 

Stokes respirations (regular periods of deep, rapid breathing 

following by no breaths for 5 to 30 seconds). Fluid may accu- 

mulate in the lungs, causing crackles, especially in patients 

who are well hydrated, and in those who are having difficulty 

swallowing or coughing. These sounds are not painful for the 

patient, but they may be treated with oxygen, opioids (to 

improve respirations and decrease anxiety), and medications to 

decrease secretions (atropine, scopolamine, hyoscyamine, or 

glycopyrrolate). It should be noted that oxygen and suctioning 

are only temporary measures, and (especially with suctioning) 

may even be traumatic for the patient. Nursing care to improve 

respirations include keeping the head of the bed elevated. 

Keeping the room cool and providing a breeze from a fan often 

makes the patient more comfortable. 

PRACTICE ALERT 
Morphine is the medication of choice for palliative treatment 

of dyspnea. Nebulized morphine may be used, and is often 

more effective than that given by other routes, but it 

increases the risk of bronchospasm. Nebulized morphine is 

contraindicated in patients with chronic obstructive pulmonary 

disease because of the risk of respiratory depression and 

increasing hypercapnia. 
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Anorexia, Nausea, and Dehydration 
Although anorexia and a decrease in food and fluid intake are 

normal in the dying patient, the family often views this as “giv- 

ing up.” Anorexia may be a protective mechanism; the break- 

down of body fats results in ketosis, which leads to a sense of 

well-being and helps decrease pain. Parenteral or enteral feed- 

ings do not improve manifestations or prolong life and may 

actually cause discomfort. As weakness and difficulty swal- 

lowing progress, the gag reflex is decreased and patients are at 

increased risk for aspiration if oral foods are given. 

Nausea, with or without vomiting, is a common problem in 

dying patients. Nausea and vomiting may be caused by reduced 

gastric emptying, constipation, bowel obstruction (a side effect 

of morphine), uremia, or hypercalcemia. If the patient is con- 

scious and complains of nausea, antiemetics such as prochlor- 

perazine (Compazine) or ondansetron (Zofran) should be 

administered. 
Dehydration is less of a problem than overhydration. Fore- 

ing fluids or initiating intravenous fluids for hydration may in 
turn increase fluid in the lungs, peripheral edema, ascites, and 
vomiting. Dehydration in the patient nearing death primarily 
causes discomfort from dry mouth and thirst. The patient 
should be given small sips of water or an atomizer can be used 
to spray the inside of the mouth. Oral care should be given at 
least every 2 hours, and more often if the patient is breathing 
through his or her mouth. Glycerine swabs may be used to 
moisten the lips. 

Altered Levels of Consciousness 
Neurologic dysfunction results from any or all of the following: 

decreased cerebral perfusion, hypoxemia, metabolic acidosis, 

sepsis, an accumulation of toxins from liver and renal failure, 

the effects of medications, and disease-related factors. These 

changes may result in decreased level of consciousness or agi-* 

tated delirium. Patients with terminal delirium may be con- 

fused, restless,.or agitated. Moaning, groaning, and grimacing 

often accompany the agitation and may be misinterpreted as 

pain. Level of consciousness often decreases to the point where 

the patient*cannot be aroused. Although decreased conscious- 

ness and agitation.are both normal states at the end of life, they 

are very distressing to the patient’s family. 

If possible, confusion or agitation is treated based on its 

cause, for example, by relieving pain or dyspnea. Other med- 

ications include low doses of neuroleptics, tranquilizers, or 

anti-anxiety medications. A patient near death often has altered 

cerebral function, so the nurse must stand near the bedside and 

speak clearly. Hearing is thought to be the last sense a dying 

patient loses; the nurse should never whisper or engage in con- 

versation with the family as if the patient were not there. Nurs- 

ing care for the comatose patient includes the following: 

= Using artificial tears if the patient does not blink 

= Keeping lights at a low level 

= Keeping skin clean and dry 

= Covering the patient only with a light blanket 

u Using adult incontinence pads or pants for incontinence 

= Turning every 2 hours and maintaining joints in position 

of comfort 

Hypotension 
As death nears, the cardiac output decreases, as does intravas- 

cular blood volume. As a result, blood pressure gradually 

decreases and the pulse is often rapid and irregular. The 

extremities are cooler, and cyanosis is present in nailbeds, skin, 

and lips. The skin on the legs and in dependent areas may 

become mottled in color. Renal perfusion decreases and the 

kidneys cease to function. Urinary output is scanty. The patient 

will have tachycardia, hypotension, cool extremities, and 

cyanosis with skin mottling. 

Support for the Patient and Family 
As the patient’s condition deteriorates, the nurse’s knowledge 

of the patient and family guides the care provided. It may be 

necessary to provide opportunities for patients to express per- 
sonal preferences about where they want to die and about 
funeral and burial arrangements. If the family feels that this is 
morbid, the nurse explains that it helps patients to keep a sense 
of control as they approach death. 

The patient needs the opportunity to say goodbye to others. 
The nurse encourages and supports the patient and family as 
they terminate relationships as a necessary part of the grief 
process. The nurse acknowledges that termination is painful 
and, if the patient or family desires, stays with them during this 
time. Family members are often afraid to be present at the 
moment of death, yet dying alone is the greatest fear expressed 
by patients. 
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Death 
The manifestations listed below are seen after death occurs, 
and are the basis for pronouncing death. They appear gradually 
and not in any special order. Pronouncement of death is legally 
required by a physician or other healthcare provider to confirm 
death. The time of death, with any related data, is documented 
in the patient’s chart. 

The nurse may also fear being present at the moment of the 
patient’s death. In fact, Kiibler-Ross (1969) noted that the 
nurse’s fear of death frequently interferes with the ability to 
provide support for the dying patient and family. Thoughts 
such as, “Please, God, don’t let him die on my shift,’ are com- 
mon, and they express the nurse’s emotional turmoil in dealing 
with the task. Nurses who have worked through their own feel- 
ings about death and dying are more at ease in assisting the 
dying patient toward a peaceful death. 

After the death, the family is encouraged to acknowledge the 
pain of loss. The nurse’s presence and support as the bereaved 
express their sorrow, anger, or guilt can help them resolve their 
grief. It is important for the bereaved not to suppress the pain 
of grieving with drugs. By accepting variations in the expres- 
sion of grief, the nurse supports the family’s grief reactions. 

Resolution of grief begins with acceptance of the loss. The 
nurse can encourage this acceptance by maintaining open, hon- 
est dialogue and by providing the family with the opportunity 
to view, touch, hold, and kiss the person’s body. As family 

members realize the finality of the death, they are often com- 

forted by the presence of the nurse who cared for the patient 
during the final days. 

Postmortem Care 
The nurse documents the time of death (required for the death 

certificate and all official records), notifies the physician, and 

assists the family (if needed) in choice of a funeral home. If the 

patient dies at home, death must be pronounced before the body 

is removed. In some states and in some situations, nurses can 

pronounce death; for specifics, consult state practice acts, laws, 

and agency policy. All jewelry is removed and given to the fam- 

ily unless the request is made that it be left on. The body is kept 

in place until the family is ready and gives permission for it to 

be moved. If an autopsy is required or requested, the body must 

be left undisturbed (e.g., do not remove any tubes) for trans- 

portation to the medical examiner. 

Documentation of the death is completed by sending a com- 

pleted death certificate to the funeral home (for a death in the 

home), or by completing the required paperwork and sending 

the body to the morgue or funeral home (for a death in the hos- 

pital or long-term care setting). 
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/ MANIFESTATIONS of Death 

B Absence of respirations, pulse, and heartbeat 

m@-Fixed and dilated pupils; eyes may stay open 

mw Release of stool and urine 

w Waxen color (pallor) as blood settles to dependent areas 

m Body temperature drops 

Lack of reflexes 
Flat encephalogram 

Nurses’ Grief 
The nurse who has developed a close relationship with the 

patient who has died may experience strong feelings of grief. 

Sharing grief with the family after the death of a loved one 

helps both the nurse and family to cope with their feelings 

about the loss. Taking time to grieve after the death of a patient 

provides a release that can help prevent “blunting” of feelings, 

a problem often experienced by nurses who care for patients 

who are terminally ill. 

PRACTICE ALERT 
Crying with families, at one time considered unprofessional, i 

is NOW recognized as an expression of empathy and caring. 

OLR PLL NE OT TORTI ERROR ET 

Nurses working with critically or terminally ill patients 

should be aware that witnessing a patient’s death and the fam- 

ily’s grief may reactivate feelings about some unresolved grief 

in their own lives. In these cases, nurses may need to reflect on 

their responses to their own losses. Also, nurses who work with 

dying patients need support from peers and other professionals 

to work through the often overwhelming feelings that result 

from dealing with death, grief, and loss (Figure 5—2 Mi). 

Interdisciplinary Care 
Interventions for loss and grief may be planned and imple- 

mented by any or all members of the healthcare team. Nurses 

and social workers provide interventions to help patients or 

families adapt to a loss. They also make referrals to mental 

health professionals (grief counselors, social services), support 

groups, chaplains, or legal or financial assistance agencies. 

Grieving patients frequently enter the healthcare system with 

significant somatic symptoms. In some cases, the symptoms of 

Figure 5—2 @ Nurses who work with dying patients need support 

from their colleagues to work through their often overwhelming feel- 
ings of grief. 
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grief and loss are overlooked until the patient reaches a crisis 

state requiring psychiatric medical intervention. Collaborative 

care by the physician and the nurse early in the normal grieving 

process can help the patient achieve an early and effective reso- 

lution of grief and avoid physical or psychiatric health problems. 

ZO Nursing Care 
Nurses practicing in all types of settings care for patients who 

are in various stages of the grieving process. Grief is highly 

individual. The grief process may range from uncomfortable to 

debilitating, and it may last for a day or a lifetime, depending 

on what the loss means to the person experiencing it. A case 

study and care plan for a patient who is grieving is included at 

the end of this section. 

Health Promotion 
In planning and implementing nursing care for the patient expe- 

riencing a loss, the nurse considers the individual responses, 

which may vary greatly. In an era of short acute care stays for 

patients, nurses may feel that an elaborate grief assessment is 

impossible or, at the least, impractical. But research and clinical 

experience suggest that patients who delay the grieving process 

after a loss are prone to have health problems that may last a life- 

time. See below for an end-of-life checklist for older adults. 

Assessment 
Knowledge of the expected physical reactions to loss provides 

the nurse with a basis for identifying reactions requiring further 

assessment. To assess the extent of physical distress, the nurse 

observes for changes in sensory processes and asks questions 

about the patient’s sleeping and eating patterns, activities of 

daily living, general health status, and pain. 

Physical Assessment 

People who experience a loss may experience one or more pre- 

dictable somatic (physical) symptoms. Gastrointestinal mani- 

festations such as indigestion, nausea or vomiting, anorexia, 

weight gain or loss, constipation, or diarrhea occur frequently. 

care provider to think about the questions you need 
answered and concerns you want to discuss. It is often a 
good idea to keep a pad of paper and a pen handy so you can 
write down things as they come to you. 

m Do not hesitate to have your doctor explain your diagnosis 
again if you didn’t understand the explanation the first time or 
if you missed some key points. The same goes for details 
about using medications and possible side effects. 

m You may wish to have a friend or family member go with you 
to medical appointments. 

m When you visit the doctor, take an up-to-date list of all the 
medications (prescribed and over-the-counter) you are cur- 
rently taking. 

m If you have physical pain, tell your healthcare provider. You will 
probably be asked to rate your pain on a scale of 1 (no pain) to 
10 (severe pain). Your rating helps determine what pain relief 
measures are appropriate. 

Los 7 We 

The shock and disbelief that accompany a loss may cause 

shortness of breath, a choking sensation, hyperventilation, or 

weakness. Some people also report insomnia, preoccupation 

with sleep, fatigue, and decreased or increased activity level. 

Crying and sadness are observed during normal grief states. 

Crying may make the individual feel exhausted and interfere 

with carrying out activities of daily living. However, a person 

who is unable to cry may have difficulty completing the mourn- 

ing process. If the person does not express feelings of grief, 

somatic symptoms qnay increase. 

Reactions to loss are not always obvious. For example, in 

patients who experience an illness following a serious loss, 

assessment may reveal somatic complaints related to the grief 

state as well as the illness. When a person who has been healthy 

begins to develop patterns of increased illness, the nurse should 

be aware that this may signal dysfunctional grieving. This is 

especially common in the loss and grieving associated with a 

change in body image. In addition to making a physical 

assessment, assess the patient’s perception of the alteration in 

body image. The loss of a body part, weight gain or loss, and 

scars from surgery or trauma can be difficult for the patient to 

accept. Some patients may grieve hair loss that accompanies 

chemotherapy used in cancer treatment. 

It is imperative that the dying patient’s concerns about pain be 

assessed, especially if the patient has cancer or another painful 

illness. Knowledge of pain theories and pain assessment can help 

the nurse assess the need for pain medication (¢= see Chapter 9). 

During the last stages of dying, the patient usually becomes very 

weak, and sensations and reflexes decrease; these changes call 

for careful assessment of the patient’s physical needs. 

Spiritual Assessment 

Because spiritual beliefs and practices greatly influence peo- 

ple’s reaction to loss, it is important to explore them with the 

patient when assessing a loss. The spiritually healthy patient 

has inner resources that help work through the grief process. 

Faith, prayer, trust in God or a superior being, perception of a 

purpose in life, or belief in immortality are examples of the 

inner resources that may sustain the patient during an actual or 

m tis a good idea to ask your healthcare provider about hospice 
services well before you are likely to need them. 

m Your family and close friends should be aware of your treat- 
ment preferences (such as the existence of a DNR order). You 
might consider documenting your wishes in a living will. 

@ Think about asking and appointing someone you trust to 
make your healthcare decisions in case the moment comes 
when you can no longer make them yourself. 

m If you are feeling depressed or anxious or need emotional 
support, consider talking to a pastor, chaplain, rabbi, or other 
trusted person in your faith community. If necessary, ask your 
healthcare provider to recommend someone to help you sort 
out your feelings. 

@ Avoid withdrawing from social activities. Keep communicating 
with your family, friends, and the people who help care for 
you. If you are open with them you are more likely togetthe 
care you need. 
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perceived loss. Patients who had not considered themselves 
religious before the actual or perceived loss often turn to reli- 
gion to seek comfort or to cope with feelings of despair, help- 
lessness, hopelessness, or guilt. 

Assessing the dying patient’s spiritual life and its significance 
to the patient and family helps identify spiritual support systems. 
Some nurses are uncomfortable with assessing the patient’s spir- 
itual needs; the following questions may be helpful. 

= What are the spiritual aspects of the patient’s philosophy 
about life? Death? 

m Are the values and beliefs about life and death congruent 
with those of people who are important to the patient? 

# Which spiritual resources and rituals have significance for 
the patient? 

Belief systems that are ihcompatible with those of family 
members can be an additional source of stress for patients deal- 
ing with a loss. The anger and resentment often observed 
among families faced with decisions concerning dying mem- 
bers may be avoided if the nurse assesses the potential effect of 
differing beliefs. 

Patients coping with a loss often perceive that it is a punish- 
ment from God for their wrongdoing or for their failure to remain 
faithful to their religious practices. Therefore, it is important to 
assess the level of guilt the patient or family expresses. Assess- 
ing the patient’s comments regarding feelings of responsibility 
for the loss helps determine whether these feelings are an 

expected phase of grieving or indicate dysfunctional grieving. 

Psychosocial Assessment 

When working through the grief process, patients can be over- 

whelmed by the fears associated with the loss and the changes 

it will produce. The patient responding to an actual or per- 

ceived loss commonly expresses anxiety (fear of the unknown). 

An extreme level of anxiety can threaten the patient’s well- 

being. Assessment includes helping patients openly acknowl- 

edge their fears. Some patients may fear the feelings they 

experience while proceeding through the grief process more 

than the loss itself. The most common fear expressed by 

patients facing a loss is that of losing self-control. 

Talking with dying patients is often difficult. The following 

suggestions by Roncour (personal communication) provide 

assistance. 

= Often, when patients initiate conversations about dying, you 

may feel unprepared for their questions. They can take you 

by surprise, and can often lead you to believe that the patient 

expects a crystal ball response. Remember that the purpose 

of all such discussions is to keep the lines of communication 

open with the patient. The idea is to make the subject of 

dying discussible, and to communicate to the patient that it 

does not make you afraid to do so. An open-ended statement, 

such as “Tell me what concerns you the most” provide a 

means of encouraging communication. 

= Some patients may be too fearful to ask physicians such 

questions. They often approach staff who they perceive as 

less intimidating or more approachable. The question often 

comes in the middle of the night, when there are no distrac- 

tions, when anxiety or pain may keep the patient awake, and 

when the patient may feel most alone with psycho-spiritual 

distress. In any case, it is often on the nurse’s watch when 

questions about dying may arise. 

= Because of the surprising nature of such questions, you may 

feel tempted to escape (“I’ve got to go take that patient’s vital 

signs right now”), or pass the buck (“That sounds like a ques- 

tion for your doctor”). Be vigilant about such impulsive 

behavior and realize that it only serves your own need to 

reduce your anxiety, but does nothing to assist the patient 

with his or her own. It is well within the scope of your pro- 

fessional practice as a competent nurse to provide counsel- 

ing and death education, especially when the patient asks you 

for it or indicates an unmet need for such information and 

support. When in doubt, ask a question in response, such as 

“Tell me how you feel about that” or “What have you been 

told already?” This will accomplish several things. First, it 

will help you to regain your composure. The second point of 

asking a question is that it will give you more information 

about what is on the patient’s mind so that your intervention 

can be as specific and responsive to that patient as possible. 

= Do not provide false reassurance. It is important to remem- 

ber that avoiding discussions about death robs the patient of 

precious time to accomplish goals that produce hope. Dying 

people hope for many things even when they cannot hope for 

a cure, such as hope for freedom from pain, to be surrounded 

by loved ones, and for the rest of their allotted time to be 

spent in meaningful pursuits. 

Awareness of the altered sensorium observed during the 

stage of shock and disbelief provides parameters for assess- 

ment. The nurse may note in the patient feelings of numbness, 

unreality, emotional distance, intense preoccupation with the 

lost object, helplessness, loneliness, and disorganization. As 

awareness of the loss begins to develop, preoccupation with the 

lost person or object may increase, and self-accusation and 

ambivalence toward the lost person or object may follow. 

Nursing Diagnoses and Interventions 
A variety of nursing diagnoses may be appropriate for the 

patient experiencing loss and grief, as well as for the patient 

who is nearing death. Nurses practicing medical-surgical nurs- 

ing will most often provide interventions for grieving, chronic 

sorrow, and death anxiety. 

Grieving 

Grieving is a combination of intellectual and emotional 

responses and behaviors by which people adjust their self- 

concept in the face of an actual or potential loss. Grieving may 

be a response to one’s own future death; to loss of body parts 

or functions; to loss of a significant person, animal, or posses- 

sion; or to loss of a social role. Nursing interventions are 

designed to assist with grief resolution. 

= Assess for factors causing or contributing to the grief. Ask 

about support systems, how many losses have occurred, rela- 

tionship with the lost person, significance of the body part, 

and previous experiences with loss and grief. Grief and 

mourning occur when a person experiences any type of loss. 

m Use open-ended questions to encourage the person to share 

concerns and the possible effect on the family. Grief resolution 

cannot occur until the patient acknowledges the loss. 
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= Promote a trusting nurse—patient relationship: Allow enough 

time for communications; speak clearly, simply, and con- 

cisely; listen; be honest in responses to questions; do not give 

unrealistic hope; offer support; and demonstrate respect for 

the person’s age, culture, religion, race, and values. An 

effective nurse—patient relationship begins with acceptance 

of the patient’s feelings, attitudes, and values related to the 

loss. If the patient is ready to talk, listening and being present 

are the most appropriate interventions. 

u Ask about strengths and weakness in coping with the other 

losses. Current responses are influenced by past experiences 

with loss, illness, and death. Socioeconomic and cultural 

background, as well as cultural and spiritual beliefs and 

values, affect a person’s ability to adapt to loss. 

= Teach the patient and family the stages of grief. This helps 

them to be aware of their emotions in each stage and 

reassures them that their reactions are normal. 

m Provide time for decision making. Jn periods of stress, 

people may need extra time to make informed decisions. 

w Provide information about appropriate resources, including sup- 

port from family, friends, support groups, community resources, 

and legal/financial aides. Support from others decreases 

feelings of loneliness and isolation and facilitates grief work. 

Chronic Sorrow 
Chronic sorrow is a “cyclical, recurring, and potentially pro- 

gressive pattern of pervasive sadness experienced in response 

to continual loss, throughout the trajectory of an illness or dis- 

ability” (Nanda International, 2009, p. 276). It is triggered by 

situations that bring to mind the person’s losses, disappoint= 

ments, or fears. It may be experienced by a patient, parent or 

caregiver, or person with chronic illness or disability. 

= Explain the difference between chronic sorrow and chronic 

grieving. Grieving is time-limited and ends in adaptation to 

the loss. Chronic sorrow may vary in intensity, but it persists 

as long as the person with the disability or chronic sorrow 

condition lives. 

= Encourage verbalization of feelings about the loss, and about 

the personal relevance of the changes to hopes for the 

future. Expressing feelings is normal and necessary to 

decrease the emotional pain. 

= Help identify triggers that intensify the sorrow, such as birth- 

days, anniversaries, and holidays. When triggers have been 

identified, role-playing may make the events less painful. 
m Refer to appropriate community support groups. 

Participating in support groups with others experiencing 
grief is helpful in coping with loss. 

m Encourage use of personal, family, significant other, and 
spiritual support systems to facilitate coping with loss. 

Death Anxiety 
Death anxiety is worry or fear related to death or dying. It may 
be present in patients who have an acute life-threatening ill- 
ness, who have a terminal illness, who have experienced the 
death of a family member or friend, or who have experienced 
multiple deaths in the same family. 

= Explore the patient’s knowledge of the situation. For 
example, ask, “What has your doctor told you about your 
condition?” This provides information about the patient’s 

knowledge base about the condition and about his or her 

ability to make informed decisions. 

= Ask the patient to identify specific fears about death. This 

provides data about any unrealistic expectations 

or misperceptions. 

= Determine the patient’s perceptions of strengths and weak-+ 

ness in coping with death. Identifying past strengths can 

help the patient cope with loss, illness, and death. 

m Ask the patient to identify needed help. This determines 

whether available resources are adequate. 

= Encourage independence and control in decisions about 

treatment and care. _ This promotes self-esteem, decreases 

feelings of powerlessness, and allows the patient to retain 

dignity in dying. 

= Facilitate access to culturally appropriate spiritual rituals and 

practices. This provides spiritual comfort. 

= Explain advance directives and assist with them if neces- 

sary. Advance directives help ensure that the patient’s 

wishes for end-of-life care are carried out. 

= Encourage life review and reminiscence. Life review is 

self-affirming. 

= Encourage activities such as listening to music, 

aromatherapy, massage, or relaxation exercises. These 

activities decrease anxiety. 

= Suggest keeping a journal or leaving a written legacy. A 

written document provides continuing support to others 

after death. 

Using NANDA, NIC, and NOC 
Linkages between a selected NANDA nursing diagnosis, NIC, 

and NOC for the patient experiencing death anxiety are shown 

in the chart that follows. 

Community-Based Care 
In addition to teaching patients and families to carry out the 

physical skills that are necessary to the patient’s care, nurses 

also provide information on identifying signs of deterioration 

TA BL ET Se Ce 

NANDA Death Anxiety 

Dying Care : 
Spiritual Support ' 

NIC Coping Enhancement 
Anxiety Reduction 
Emotional Support 

Hope Instillation 

> 

Acceptance: Health Status 
Anxiety Control 

NOC Depression Level 
Dignified Dying 

Fear Control 

: . 
: 

< 
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Data from Bulechek, G., Butcher, H., & Dochterman, J. M. (Eds). (2008). Nursing 
interventions classification (NIC) (5th ed., p. 274). St. Louis: Mosby Elsevier; Moorhead, 
S., Johnson, M., Maas, M., & Swanson, E. (Eds). (2008). Nursing outcomes classification : 
(NOC) (4th ed., p. 761). St. Louis: Mosby Elsevier; NANDA International. (2009). ' 
Nursing diagnoses: Definitions & classification 2009-20011. Oxford, UK: Wiley-Blackwell. 
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CASE STUDY & NURSING CARE PLAN Loss and Grief 
% 

Pearl Rogers is a 79-year- 
old woman who is admit- 

ted to the Methodist Home 
Nursing Center. Mrs. Rogers lived with her hus- 

band of 58 years until his death 9 months ago. She had one son 
who died in an auto crash 2 years ago, and she has one daugh- 
ter who lives nearby. After her husband's death, Mrs. Rogers 
lived with her daughter until her admission to the nursing center. 
Mrs. Rogers has become increasingly agitated and helpless, 
complaining constantly of pain. Her daughter states that 
Mrs. Rogers is chronically constipated, has difficulty sleeping, 
and has stopped engaging in all social activities, including weekly 
church services. She cries frequently. Extensive medical testing 
prior to her admission to the nursing center revealed Mrs. Rogers 
has arthritis but no other pathologic disorder. 

ASSESSMENT 
On admission to the nursing center, Mrs. Rogers says, “I'ma sick 
woman, and no one will listen to me! | can't walk, I'm so weak. 
My head hurts, and I'm always sick at my stomach. | haven't had 
a bowel movement in a week, and | never sleep more than 
3 hours a night.” Physical assessment findings include swollen 
knees and ankles, with limited mobility of the lower extremities. 

DIAGNOSES 

m Grieving related to stress of husband's death 
m Disturbed Sleep Pattern related to grieving 
m@ Constipation related to inactivity 

EXPECTED OUTCOMES 

m Engage in normal grief work: Work through grief process, 
discuss reality of losses, use nondestructive coping mecha- 
nisms, and discuss positive and negative aspects of the loss. 

m Experience adequate and restful sleep: Fall asleep 20 to 
30 minutes after retiring and awaken feeling rested after 7 to 
8 hours of sleep. 

@ Have a bowel movement with soft, formed stools at least 
every other day. 

PLANNING AND IMPLEMENTATION 

m Promote trust: Show empathy and caring, demonstrate 

respect for Mrs. Roger's culture and values, offer support and 
reassurance, be honest, engage in active listening. 

PEE EEPONE =e SEC ENENESE PoE a TEES Et a ee eee 

and additional sources of support. General guidelines for teach- 

ing patients and families about grief include those suggested in 

the accompanying Meeting Individualized Needs feature that 

appears below. In addition, suggest the following resources: 

= Hospice 

= Home healthcare agencies 

@ Assist in labeling Mrs. Roger's feelings: anger, fear, loneli- 
ness, guilt, isolation. 

m Explore previous losses and the ways in which the patient 
has coped. 

m@ Encourage review of Mrs. Roger's relationship with her 
dead husband. 

m Reinforce expressions of behaviors associated with 
normal grieving. 

m™ Encourage participation in usual spiritual practices. 
m Encourage participation in a grief group that meets at 

the facility. 
m Consult with the physical and recreational therapist to help 

the nursing staff provide afternoon activities. 
m@ Provide measures that assist in bowel evacuation: Encourage 

exercise as tolerated, including walks and rocking in a rocking 
chair. Offer foods that stimulate bowel movements. Offer pri- 

vacy: Close the door, ensuring that the emergency call bell is 
within reach, and do not interrupt. 

m@ Administer a mild laxative and/or stool softener, if necessary, 
but discontinue as soon as possible. 

EVALUATION 

After 4 weeks at the nursing center, Mrs. Rogers states, “! don’t 
feel any better, but | know | have to accept my situation.” Although 
Mrs. Rogers states that she doesn’t feel better, she is walking the 
length of the hall, sleeping better, and having regular bowel move- 
ments. Mrs. Rogers is also less withdrawn and has openly dis- 
cussed her feelings related to her husband's death, including her 
anger at the loss of her son and her husband less than 2 years apart. 
She has attended the grief group once and has attended chapel 
services on Sunday for the past 2 weeks. Her daughter visits her 
each Saturday and takes her in a wheelchair to the shopping mall. 

CRITICAL THINKING IN THE NURSING PROCESS 
1. What common physical manifestations of grief did Mrs. Rogers 

experience? 

2. How might Mrs. Rogers's daughter be more involved in devel- 
oping and implementing her mother’s plan of care? 

3. Suppose Mrs. Rogers says that she does not want any help, 
that she just wants to be left alone to die. How would you 
respond? 

See Evaluating Your Response in Appendix C. 
pe mn ash neh mean pe Te 

= Support groups 

= Public health departments 

= Church, synagogue, or mosque 

= Pastoral counseling centers 

= Mental health agencies 

m Encourage both children and adults to discuss expected or 

impending loss and to express feelings. 
m Teach problem-solving skills: Define what the possible 

changes and problems are related to the predicted loss, 
develop potential strategies for dealing with problems, list 
pros and cons of each strategy, and decide which strategies 
might be most useful to try first to solve potential problems 

associated with loss. 
m@ Teach individuals and families how to support a person who is 

dealing with an impending loss. 

m Explain what to expect with a loss: sadness, fear, rejection, 
anger, guilt, loneliness. 

m Teach signs of grief resolution: 
@ No longer living in the past, becoming future oriented 
m= Breaking ties with the lost object or person (acute stage 

often shows signs of resolving in 6 to 12 months) 
= The possibility of having painful “waves” of grief years 

after the loss, especially on the anniversary of the loss 
and in response to “triggers” such as pictures, events, 
songs, or memories 



100 UNIT2/ Alterations in Patterns of Health 

CHAPTER HIGHLIGHTS 

m Grief is the emotional response to a loss, experienced by a per- 

son as grieving. Bereavement, a form of depression accompa- 

nied by anxiety, is a common-response to loss of a loved one by 

death. Death, although inevitable, is an immensely difficult loss. 

m There are many different theories of how people respond to loss, 

grief, and death-These theories are useful when providing nurs- 

ing care to patients and families. 

m A person's response to loss is influenced by age, culture, social 

support, family members, spiritual beliefs, and rituals of mourn- 

ing. Nurses need to assess the way in which they respond to 

loss to better care for patients. 

m Legal and ethical issues involved in end-of-life care include 

advance directives (living wills, healthcare surrogate, and durable 

power of attorney), do-not-resuscitate orders, and euthanasia. 

TEST YOURSELF NCLEX-RN® REVIEW 

1. Which of the following statements best describes loss? 

1. It is determined by one’s cultural values. 

2. It is largely dependent on support of family and friends. 

3. It can be determined only by the person who experiences it. 

4. |t is the same as grief and mourning. 

2. Anewly diagnosed patient states, “| hate this cancer.” According 

to Ktible-Ross, what stage of loss is being verbalized? 

1. anger 

2. bargaining 

3. depression 

4. denial 

3. What is an important factor in the successful resolution of grief? 

1. social isolation 

2. support systems 

3. triggers of grief 

4. loss acknowledgement 

4. What element is the primary factor that dictates the rituals of 

mourning? 

1. culture 

2. age 

3. gender 

4. religion 

5. A patient says, “| don’t want anything heroic done if | die. Just 

let me go.” What document expresses a person's wishes for 

life-sustaining treatment in the event of terminal illness or 

permanent unconsciousness? 

1. durable power of attorney 

2. living will 

3. no-code order 

4. healthcare surrogate 

6. A patient has been referred to hospice and asks what it 

means. The nurse's response is based on what knowledge 

about hospice? 

1. Hospice is a special place of care. 
2. Hospice care is a life-long type of care. 
3. Hospice is a model of care rather than a place of care. 
4. Hospice is designed for patients with serious chronic illness. 

m Hospice, a model of care for patients and their families when. 

faced with limited life expectancy, supports a dignified and 

peaceful death. Palliative care is focused on the relief of physical, 

mental, and spiritual distress for people with an incurable illness. 

m To provide knowledgeable and compassionate care at the end of 

life, nurses must recognize physiological changes as the patient 

nears death, support the patient and family, provide postmortem 

care, and resolve theirown grief. 

m Nursing care of patients experiencing an actual or potential loss 

includes accurate physical, spiritual, and psychosocial assess- 

ment, and interventions for the human responses of grieving, 

chronic sorrow, and/or death anxiety. 

7. A patient nearing death requests that no medication be given 

that would cause a loss of consciousness, including pain 

medication. What would a nurse do to provide the best end- 

of-life care in this situation? 

1. Give the medication; comfort is the highest priority. 

2. Give half the ordered dose to provide compassionate care. 

3. Discuss this with family members and follow their wishes. 

4. Respect the patient's wishes and withhold pain medications. 

8. Which of the senses is believed to be the last one lost as a 

person nears death? 

1. hearing 

2. vision 

3. touch 

4. smell 

9. Which of the following statements best describes the treat- 

ment of pain at the end of life? 

1. As patient nears death, no pain is perceived and no medica- 

tions are necessary. 

2. It is important to withhold pain medications if the patient 

has respiratory changes. 

3. There is no maximum allowable dose for opioids during 

end-of-life care. 

4. Nurses should not administer opioids to the dying patient. 

10. A woman, recently widowed, tells the nurse, “| just can’t 

even get out of bed in the mornings anymore.” What 

response by the nurse would be most helpful in resolving the 

patient's grief? 

1. “| don't know why you feel that way.” 

2. “This must be a difficult time for you.” 

3. “Why do you think you feel this way?” 

4. “After you get up, you will feel better.” 

See Test Yourself answers in Appendix C. 
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Nursing Care 
Problems of 

LEARNING OUTCOMES 

1. Discuss risk factors associated with substance abuse. 

2. Recognize the manifestations of potential substance abuse 

in coworkers. 

3. Describe common characteristics of substance abusers. 

CLINICAL COMPETENCIES 

1. Assess functional health status of patients with substance 

abuse or dependence. 

. Monitor for signs of withdrawal and _ life-threatening 

conditions. 

. Provide skilled nursing care during the detoxification period. 

. Collaborate with other disciplines when caring for patients 

with substance abuse problems. 

of Patients with 
Substance Abuse 

. Explain the aloo of addictive substances on physiologi- 

cal, cognitive, psychological, and social well-being. 

. Support interdisciplinary care for the patient with sub- 

stance abuse problems, including diagnostic tests, emer- 

gency care for overdose, and treatment of withdrawal. 

. Educate patients about stress management, coping skills, 

nutrition, relapse prevention, and healthy lifestyle choices. 

. Use the nursing process to provide individualized nursing care 

for patients experiencing problems with substance abuse. 

. Revise plan of care as needed to promote, maintain, or 

restore functional health status to patients with substance 

abuse problems. 
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co-occurring disorders, 703 

delirium tremens (DT), 708 
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nicotine, 706 

Opiates, 709 

polysubstance abuse, 

Disease Process: The Patient with 
Substance Abuse Problems 
Substance abuse refers to the use of any chemical in a fash- 

ion inconsistent with medical or culturally defined social norms 

despite physical, psychological, or social adverse effects. 

Anxiety and depressive disorders frequently occur with sub- 

stance abuse. More than 90% of people who commit suicide 

have a depressive or substance abuse disorder (National 

Institute of Mental Health [NIMH], 2008). In 2007, over 22 mil- 

lion Americans, or 9% of the population, were classified with 
substance dependence or abuse (Substance Abuse and Mental 
Health Services Administration [SAMHSA], 2008a). 

The Diagnostic and Statistical Manual of Mental Disorders 
(DSM-IV-TR) (American Psychiatric Association [APA], 
2000) includes a classification scheme for distinguishing 
between substance abuse and substance dependence. 
Substance dependence refers to a severe condition occurring 
when the use of the chemical substance is no longer under an 
individual’s control for at least 3 months. Continued use of the 
substance usually persists despite adverse effects on the 

psychostimulants, 708 

substance abuse, 1/02 

substance dependence, 702 

108 tolerance, 102 

Wernicke’s encephalopathy, 708 

withdrawal, 702 

Te) withdrawal symptoms, 702 
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person’s physical condition, psychological health, and inter- 

personal relationships. The DSM-IV-TR criteria deal with the 

behavioral aspects and the maladaptive patterns of substance 

use, emphasizing the physical symptoms of tolerance and 

withdrawal. Tolerance is a cumulative state in which a partic- 

ular dose of the chemical elicits a smaller response than before. 
With increased tolerance, the individual needs higher and 
higher doses to obtain the desired effect. When a person is 
physically addicted to the drug and stops taking it, withdrawal 
symptoms can occur within hours. Withdrawal is an uncom- 
fortable state lasting several days,. manifested by tremors, 
diaphoresis, anxiety, high blood pressure, tachycardia, and pos- 
sibly convulsions. An overview of the DSM-IV-TR diagnostic 
criteria for substance abuse and substance dependence is 
shown in Box 6-1. 

Pathophysiology and Manifestations 
The human tendency to seek pleasure and avoid stress and pain 
is partially responsible for substance abuse. Although far from 
definite, evidence implicates the endogenous opioid system in 
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BOX 6-1 Substance Abuse versus Substance Dependence 

Substance Abuse 

Maladaptive pattern of substance use leading to Clinically 
Significant impairment or distress, manifested by one or more 
of the following within a 12-month period: 

1. Failure to fulfill major role obligations at work, school, 
and home. 

2. Involvement in physically hazardous situations while 
impaired (driving while intoxicated, operating a machine, 
exacerbation of physical symptoms such as ulcers). 

3. Recurrent legal or interpersonal problems. 
4. Continued use despite recurrent social and interpersonal 

problems. 

Substance Dependence 

Maladaptive pattern of substance use leading to clinically signifi- 
cant impairment or distress, manifested by three or more of the 
following within a 12-month period: 

1. Presence of tolerance to the drug. 
2. Presence of withdrawal symptoms. 
3. Substance is taken in larger amounts or for longer periods 

than is intended. 
4. Unsuccessful or persistent desire to cut down or control 

substance use. 
. More time spent in getting, taking, and recovering from the 
substance. May withdraw from family or friends and spend 
more time using substance in private. 

. Decline in or absence of important social, occupational, or 
recreational activities. 

. Continued use of substance despite knowledge of 
adverse effects. 

Adapted from American Psychiatric Association. (2000). Diagnostic and Statistical Manual of Mental Disorders (4th ed., text rev.). Washington, DC: APA. 

the development and maintenance of addictive behaviors. 
Current data suggest that alcohol increases opioid neurotrans- 
mission and that this activation is partly responsible for its 
reinforcing effect. Dopamine has been identified as the pri- 
mary neurotransmitter responsible for sustaining the addictive 
quality of drugs as well as increasing drug-seeking behavior. 
The reinforcing properties of drugs can create a pleasurable 
experience and reduce the intensity of unpleasant experiences. 

The craving one has for a particular substance may also be 
heightened by a phenomenon known as the “kindling” effect. 

Kindling refers to long-term changes in brain neurotransmission 
that occur after repeated detoxifications. Recurrent detoxifica- 

tions increase neuron sensitivity and are thought to intensify 

obsessive thoughts or cravings for a substance. Eventually the 

brain responds spontaneously in a dysfunctional manner even 

when the substance is no longer being used (Stuart, 2009). This 

phenomenon may explain why subsequent episodes of with- 

drawal from a substance tend to progressively worsen. 

Although there is no greater prevalence of psychiatric 

illness in substance abusers than in the general population, 

co-occurring disorders are often present. Co-occurring 

disorders (previously called dual diagnosis and dual disorders) 

refer to the coexistence of substance abuse or dependence and 

a psychiatric disorder in one individual. One disorder can be an 

indication of another, such as the relationship between alco- 

holism and depression. Alcohol dependence and major depres- 

sion commonly occur together, posing a significant risk for the 

development of the other disorder. A depressed person may use 

self-medication in the form of alcohol to treat the depression, 

or the alcoholic person may become depressed. The most com- 

monly co-occurring mental disorders in adults are alcohol 

abuse or alcohol dependence with depression or psychoses. 

Patients with co-occurring disorders are more likely to be 

unemployed younger males living in unstable conditions with 
more than one psychiatric diagnosis and a personality disorder. 

The combination of these factors results in more crises and a 

greater risk to the person and others. Box 6—2 lists terminology 

associated with substance abuse. 

Risk Factors 
Various risk factors help explain why one person becomes 

addicted while another does not. Genetic, biological, psycho- 

logical, and sociocultural factors shed light on how a person 

may abuse or become dependent on a substance. 

= Genetic factors include an apparent hereditary factor, espe- 

cially with alcohol use and dependence. Most of the related 

genetic research has focused on alcoholism. Evidence sup- 

ports the D2 dopamine receptor gene (DRD2 A1 allele) as a 

genetic marker in adolescent males with increased risk for 
developing substance use problems (Conner et al., 2005). The 
discovery that the DRD2 A1 allele gene appeared to be asso- 
ciated with alcoholism has led to a growing body of genetic 

research into substance abuse disorders (Stuart, 2009). 

Dre 

ee 

Genetic research has also identified that children of alcoholics 
(COAs) are at higher risk for developing substance use prob- 
lems (Conner et al., 2005). This is primarily true with male rel- 
atives. One type of alcoholism seen mostly in the sons of 
alcoholic fathers is associated with an early onset, inability to 
abstain, and an antisocial personality (Stuart, 2009). Results of 
one study revealed that adolescent boys of alcoholics with the 
D2 dopamine receptor gene (DRD2 A1 allele) tried and got 
intoxicated on alcohol more often than boys without this 
genetic marker. In addition, they tried more, and used more 
substances overall. Boys with the allele developed a tobacco 
habit more and experienced a marijuana high at an earlier age 
than boys without the allele (Conner et al., 2005). 

Critical Thinking in Patient Care 
1. Why is it important to ask your patients if they have a 

family history of substance abuse? 
2. What questions should you ask when assessing for 

increased risk of substance abuse? 

3. Does having a positive family history of substance abuse 
indicate that a person will develop a substance abuse 
problem? Why or why not? 
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BOX 6-2 Terminology Associated with Substance Abuse 

Term 

Abstinence 

Addiction 

Codependence 

Co-occurring disorders 

Cross-tolerance 

Delirium tremens 

Detoxification 

Dual diagnosis 

Kindling 

Korsakoff’s psychosis 

Physical dependence 

Polysubstance abuse 

Psychologic dependence 

Substance abuse 

Substance dependence 

Tolerance 

Wernicke’s 

encephalopathy 

Withdrawal syndrome 

Definition 

Voluntarily going without drugs or alcohol. 

A disease process characterized by the continued use of a specific chemical substance despite physical, 

psychological, or social harm (used interchangeably with substance dependence). 

A cluster of maladaptive behaviors exhibited by significant others of a substance abusing individual that 

serves to enable and protect the abuse at the expense of living a full and satisfying life. 

Concurrent diagnosis of a substance use disorder and a psychiatric disorder. One disorder can precede 

and cause the other, such as the relationship between alcokolism and depression. 

Tolerance to one drug confers tolerance to another. 

A medical emergency usually occurring 3 to 5 days following alcoho! withdrawal and lasting 210.3 days. 

Characterized by paranoia, disorientation, delusions, visual hallucinations, elevated vital signs, vomiting, 

diarrhea, and diaphoresis. 

The process of helping an addicted individual safely through withdrawal. 

The coexistence of substance abuse/dependence and a psychiatric disorder in one individual (used inter- 

changeably with dual disorder and co-occurring disorders). 

Brain sensitization to events such as stress, trauma, or the effects of substance use. 

Secondary dementia caused by thiamine (B,) deficiency that may be associated with chronic alcoholism; char- 

acterized by progressive cognitive deterioration, confabulation, peripheral neuropathy, and myopathy. 

A state in which withdrawal syndrome will occur if drug use is discontinued. 

The simultaneous use of many substances. 

An intensive subjective need for a particular psychoactive drug. 

Continued use of a chemical substance in a fashion inconsistent with medical or social norms, for at least 

1 month, despite related problems. 

A severe condition occurring when the use of the chemical substance is no longer under control, for at 
least 3 months; continued use persists despite adverse effects (used interchangeably with addiction). 

State in which a particular dose elicits a smaller response than it formerly did. With increased tolerance 
the individual needs higher and higher doses to obtain the desired response. 

Caused by thiamine (B,) deficiency, characterized by nystagmus, ptosis, ataxia, confusion, coma, and 
possible death. Thiamine deficiency is common in chronic alcoholism. 

Constellation of signs and symptoms that occurs in physically dependent individuals when they 
discontinue drug use. 

Women drink less alcohol and have fewer alcohol-related 

problems than men. In addition, women are less likely to 

have characteristics associated with heavy drinking includ- 

ing aggressiveness, drinking to reduce distress, and anti- 

social tendencies. See the Genetics Consideration box on 
page 103. 

Biological factors were first identified by Jellinek in his 

Disease Model of Alcoholism. He hypothesized that addic- 

tion to alcohol may have a biochemical basis and identified 

specific phases of the disease (Jellinek, 1946). Expanding on 

Jellinek’s early work, researchers have implicated low levels 

of dopamine and serotonin in the development of alcohol 

dependence. Dopamine and dopamine receptor sites are intri- 
cately involved in the complex workings between the nervous 
system and abusive substances. Any drug’s ability to have an 
impact on the biochemical mechanism of the brain must be 
able to do so at a receptor site or at a number of receptor sites 
(Figure 6-1 Ml). Most abused substances either mimic or 
block the brain’s most important neurotransmitters at their 
respective receptor sites. For example, heroin and other opi- 
ates mimic natural opiate-like neurotransmitters such as 
endorphin, enkephalin, and dynorphin. In contrast, cocaine 

and other stimulants block the reuptake of dopamine, sero- 

tonin, and norepinephrine (Stuart, 2009). 

u Psychological factors attempt to explain substance abuse 

through a combination of psychoanalytic, behavioral, and 

family system theories. Psychoanalytic theorists view sub- 

stance abuse as a fixation at the oral stage of development, 

while behavioral theorists see addiction as a learned, mal- 

adaptive behavior. Family system theory focuses on the pat- 
tern of family relationships throughout several generations. 
No addictive personality type has been identified; however, 
several common factors seem to exist among alcoholics and 
drug users. Another type of alcoholism may be more environ- 
mentally influenced and is linked with onset after the age of 
25, inability to stop after one drink, and a passive-dependent 
personality (Stuart, 2009). Many substance abusers have 
experienced sexual or physical abuse in their childhood and as 
a result have low self-esteem and difficulty expressing emo- 
tions. A link also exists between substance abuse and psychi- 
atric disorders such as depression, anxiety, and antisocial and 
dependent personalities. The habit of using a substance 
becomes a form of self-medication to cope with day-to-day 
problems, and over time develops into an addiction. 
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Agonistic effects 

Receptor site 

Drug induces 
increase in synthesis 
of neurotransmitter 

Drug increases 
release of 

transmitter 

Drug activates 
receptors that 
normally respond to 
neurotransmitter 

Antagonistic effects 

\ Synaptic. 
\ vesicle 

7 Drug 

Receptor site 

Drug interferes with Drug acts as a false 
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sites normally 
sensitive to 
neurotransmitter 

Drug causes leakage 
of neurotransmitter 
from synaptic vesicles 

Figure 6—1 @ Action of abusive substances at brain receptor sites. 

w Sociocultural factors often influence individuals’ decisions 
as to when, what, and how they use substances. Ethnic dif- 
ferences in the way alcohol is metabolized may explain why 
some individuals choose not to drink. Compared to other eth- 

nic groups, Asian Americans report the lowest prevalence of 

family history of alcoholism. It is hypothesized that the 

Asian population has a deficiency of aldehyde dehydroge- 

nase (ADH), the chemical in the brain that breaks down 

alcohol acetaldehyde (Cook et al., 2005). A buildup of 

acetaldehyde in the brain causes toxic symptoms character- 
ized by vomiting, flushing and tachycardia. Caucasians, 
Hispanics, and African Americans, on the other hand, have 

sufficient ADH for metabolizing alcohol and report higher 
alcoholism rates (Bersamin, Paschall, & Flewelling, 2005). 

FOCUS ON CULTURAL DIVERSITY 

Religious background may also correlate with the likelihood 
that a person will abuse alcohol. Among major religions, peo- 
ple of Jewish faith have the lowest rate of alcoholism while 
Roman Catholics have the highest rate. See the accompany- 
ing Focus on Diversity feature. 

Many factors place a person at risk for substance use, abuse, 
and dependence. No single cause can explain why one individ- 
ual develops a pattern of drug use and another person does not. 
Thorough assessment of these factors is necessary to under- 
stand the whole person and plan appropriate interventions. 

Characteristics of Abusers 
As mentioned, no addictive personality type exists; however, 
many abusers have several characteristics in common. 
Addictive behavior associated with alcoholism and other sub- 
stances is characterized by compulsive preoccupation with 
obtaining the substance, loss of control over consumption, and 
development of tolerance and dependence as well as impaired 
social and occupational functioning. There is a tendency for 
drug users to indulge in impulsive, risk-taking behaviors. 
Abusers often have a low tolerance for frustration and pain. 
Often, drug users are rebellious against social norms and engage 
in various antisocial and risky behaviors such as stealing, 
promiscuity, driving while intoxicated, and violence against 
others. There is also a tendency toward anxiety, anger, and low 
self-esteem in substance abusers. Many people have a desire for 
social acceptance and initiate drug use to “fit in” with a peer 
group. Others may suffer from social anxiety and need drugs or 
alcohol to feel less inhibited while interacting with others. 

Addictive Substances and 
Their Effects 
Caffeine 
Caffeine is a stimulant that increases the heart rate and acts as 
a diuretic. Although commonly consumed daily in soft drinks, 
coffee, tea, chocolate, and some pain relievers, an excessive 
amount of caffeine can cause negative physiologic effects, 
especially cardiac related risks. Approximately 300 mg per day 

Substance Use and Ethnicity 

Ethnic identity plays a unique role in drug use behavior. Patterns 
of substance use are influenced by cultural norms and practices, 

in addition to other environmental and biological factors. 
Adolescents in particular are influenced by ethnic and cultural 
practices. Positive ethnic identity (i.e., strong ethnic affiliation, 

attachment, and pride) may “protect” adolescents against drug 

use and help them form resistant behaviors to substance abuse 
(Marsiglia, Kulis, Hecht, & Sills, 2004). A higher number of Black 
and Hispanic children are exposed to alcohol problems in the 
home than white children (Ramisetty-Mikler & Caetano, 2004). 
Use of tobacco, alcohol, and illicit drugs are reportedly different 
in racial and ethnic groups. American Indians and Alaska Natives 
have higher levels of tobacco, alcohol, and illicit drug use when 
compared to other racial groups (SAMHSA, 2008a). Substance 
abuse and Type 2 diabetes are serious health problems among 

sesame aie 

American Indians (Leonardson et al., 2005). Asian Americans 
have the lowest rates of tobacco, alcohol, and illicit drug usage ' 

(SAMHSA). i 

CRITICAL THINKING IN PATIENT CARE | 

1. You are a school nurse with a large population of American 
Indians, Latin Americans, and African Americans in the 
community. An increasing problem with alcohol use and 
binge drinking among the high school students has become 
evident. The school superintendent has asked you for ideas 
to address this problem. How would you respond? 

2. You are caring for a 23-year-old Asian American female 
brought to the emergency room by her boyfriend who tells 
you they were at a college party where she had alcoho! for 
the first time. She is weak, her face is flushed, and she is 
vomiting violently. What would you do? 

caterer atte ee 
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is safe for most people, but over 600 mg is considered exces- 

sive and not recommended (Kneisl & Trigoboff, 2009). 

Individuals with a history of cardiac disease are advised to cut 

down or eliminate caffeine intake altogether. Caffeine, if con- 

sumed in large quantities, can also cause higher total choles- 

terol levels and insomnia. 

Many people in today’s society recognize the adverse 

effects of too much caffeine in the system and voluntarily cut 

down on caffeine by drinking decaffeinated beverages. A 

caffeine-addicted person who abruptly withdraws from caf- 

feine often experiences headaches and irritability. A rising 

number of adolescents are developing caffeine dependence by 

consuming sizeable quantities of soft drinks and coffee. 

Nicotine 
Nicotine is found in tobacco and enters the system via the lungs 

(cigarettes and cigars) and oral mucous membranes (chewing 

tobacco as well as smoking). In low doses, nicotine stimulates 

nicotinic receptors in the brain to release norepinephrine and 

epinephrine, causing vasoconstriction. As a result, the heart rate 

accelerates and the force of ventricular contractions increases. 

Gastrointestinal (GI) effects include an increase in gastric acid 

secretion, tone and motility of GI smooth muscle, and promo- 

tion of vomiting. Nicotine acts on the central nervous system 

(CNS) as a stimulant, binding to acetylcholine receptors in the 

brain and causing the release of dopamine and norepinephrine. 

Quitting smoking is thought to be more difficult because of 

dopamine release, which in turn reinforces the addictive craving 

for more. Smoking cessation can pose a problem for hospital- 

ized patients. See Moving Evidence into Action: Smoking 

Cessation in Hospitalized Patients. 

Initially, nicotine increases respiration, mental alertness, 

and cognitive ability, but eventually depresses these 

responses (Kneisl & Trigoboff, 2009). Moderate doses of 

nicotine can cause tremors. High doses of nicotine, found in 

some insecticides, can cause acute poisoning, resulting in 

convulsions and death. 

Tolerance can develop to nausea and dizziness, but not to the 

cardiovascular effects. Nicotine dependence results from 

chronic use with withdrawal seen as craving, nervousness, rest- 

lessness, irritability, impatience, increased hostility, insomnia, 

impaired concentration, increased appetite, and weight gain. 

Gradual reduction in nicotine use seems to prolong suffering. 

Chronic health problems from smoking have been well estab- 

lished in the form Of cancer, heart disease, emphysema, hyper- 

tension, and death (Kneisl & Trigoboff, 2009). 

Since the 1990s, smoking rates among American women 

have steadily increased. Smoking is now the number one cause 

of preventable death and disease among women. An estimated 

22.4% (about one in five) women in the United States are cur- 

rent smokers (SAMHSA, 2008a). Far more women are dying of 

lung cancer than of breast cancer. An estimated 178,000 women 

die annually from smoking-related diseases such as cancer, 

stroke, and heart disease (U.S. Department of Health and 

Human Services [USDHHS], 2006). Women are also con- 

fronted with unique health concerns from smoking during preg- 

nancy. Smoking during pregnancy leads to increased risks for 

infants such as low birth weight, stillbirth, preterm delivery, 

perinatal mortality, and sudden infant death syndrome (USD- 

HHS). Secondhand effects from smoking have been demon- 

strated, especially to fetuses during pregnancy. Smoking also 

increases the risk for infertility. Postmenopausal women who 

smoke have lower bone density and increased risk for hip frac- 

ture than women who have never smoked (USDHHS). 

Cannabis 
Cannabis sativa is the source of marijuana. According to 2007 

NSDUH data, marijuana is the most commonly used illicit drug 

(14.4 million users) (SAMHSA, 2008a). A majority of illicit 

drug users (56.2%) reported that their first drug was marijuana, 

Smoking Cessation in Hospitalized Patients 

Despite the well-publicized deleterious health effects posed by 
cigarette smoking and the legally restricted access to ciga- 

rettes, it still remains a persistent problem. Smoking has been 
banned in stores, malls, hospitals, office buildings, and even a 
number of restaurants. Admission to the hospital provides an 
excellent opportunity for nurses to assist patients to quit smok- 
ing. Patients in hospitals may find it easier to quit in an environ- 
ment where smoking is restricted or prohibited. In addition, 
individuals may be more open to cessation efforts when faced 
with the risks associated with surgery. In a review of the litera- 
ture, researchers found that high intensity behavioral interven- 
tions that include at least 1 month of follow-up contact were 
effective in helping hospitalized patients quit smoking (Rigotti, 
Munafo, Murphy, & Stead, 2005). Healthcare professionals, 
especially nurses, can be very instrumental in smoking cessa- 
tion efforts. Another literature review provided evidence that 
nursing interventions for smoking cessation has potential bene- 
fits (Rice & Stead, 2005). Nicotine replacement therapy (NRT) 
also increases quit rates with or without additional counseling 
(Rice & Stead, 2005; Silagy et al., 2005). NRT aims to reduce 
withdrawal from tobacco products by replacing nicotine in the 
blood. All forms of NRT, available as chewing gum, skin 
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patches, nose spray, inhalers, and tablets, increases the likeli- 
hood that a person will succeed in quitting smoking (Silagy et 
al., 2005). Effective nursing strategies include asking patients 
about their tobacco use, counseling those who want to quit, 
reinforcing cessation efforts, and early follow-up with those / 

who quit smoking. This evidence points to the important role 
nurses possess to encourage their patients to quit smoking and 
the need for nurses to incorporate smoking cessation interven- 
tions as part of their standard practice. 

CRITICAL THINKING IN PATIENT CARE 
1. You are caring for a 55-yearold man recently hospitalized for 

acute angina who asks you what is the best way to stop 
smoking. What would you do? 

2. Why do you think nurses and other healthcare professionals 
should (or should not) quit smoking? 

3. You are caring for a 12-yearold girl who tells you she has 
smoked cigarettes occasionally and believes it makes her 
more popular with her older friends. She admits that she 
knows that smoking is supposed to be bad for you but doesn't 
see the harm in smoking a few cigarettes every day. How 
would you respond? 
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supporting the notion that marijuana is a “gateway” drug. The 
greatest psychoactive substances are in the flowering tops of 
the cannabis plant. Marijuana (also know as grass, weed, pot, 
dope, joint, and reefer) and hashish are the most common 
derivatives. The psychoactive component of marijuana is an 
oily chemical known as delta-9-tetrahydrocannabinol (THC), 
THC activates specific cannabinoid receptors in the brain. 
Evidence suggests that marijuana may act like opioids and 
cocaine in producing a pleasurable sensation, probably by 
causing release of endogenous opioids and then dopamine 
(Kneisl & Trigoboff, 2009). Marijuana use can trigger psy- 
chosis in schizophrenic patients and according to recent 
research cannabis use may be a risk factor in developing future 
psychotic symptoms (Ferdinand et al., 2005), 

Physiologic effects of cannabis are dose related and can 
cause an increase in heart rate and bronchodilation in short- 
term use. Chronic long-term use can lead to airway constric- 
tion, bronchitis, sinusitis, asthma, and increased risk for 
respiratory cancer. The reproductive system is also affected by 
marijuana; it causes decreased spermatogenesis and testos- 
terone levels in males and suppresses follicle-stimulating, 
luteinizing, and prolactin hormones in females, making breast 
feeding for new mothers impossible. Birth defects may also be 
associated with cannabis use. Marijuana crosses the placental 
barrier and is spread to fetal tissues. When a pregnant woman 
smokes marijuana she increases the risk of abnormalities in the 
fetus such as CNS disturbances, low birth weight, decreased 
length, smaller head circumference, and fetal death (Kneis! & 
Trigoboff, 2009). Subjective effects of marijuana include 
euphoria, sedation, and hallucinations. In addition, chronic use 
of marijuana can result in amotivational behaviors such as apa- 
thy, dullness, poor grooming, reduced interest in achievement, 
and disinterest. At extremely high doses, tolerance and physi- 
cal dependence result. 

Alcohol 
Alcohol is the most commonly used and abused legal substance 

in the United States. Alcohol and other CNS depressants act 

on other neurotransmitters in the brain such as gamma- 

aminobutyric acid (GABA). GABA is the most prevalent 

inhibitory neurotransmitter in the brain and has a major role in 

decreasing neuronal excitability. Alcohol creates an additive 

effect with GABA, further inhibiting arousal and depressing 

the autonomic nervous system. This may explain why cross- 

tolerance effects occur when alcohol and other CNS depres- 

sants are used in combination. When taken together, alcohol 

and other CNS depressants such as benzodiazepines and barbi- 

turates can lead to respiratory depression and death. 

Slightly more than half, or 126.8 million, of the nation’s pop- 

ulation over age 12 report current alcohol use (SAMHSA, 2008a). 

Of this number, an estimated 17 million, or | in every 7, report 

heavy drinking (defined as binge drinking on at least 5 days in the 

past 30 days) (SAMHSA). Although the legal drinking age in all 

50 states is 21, many underage people use alcohol. Of the 14 mil- 

lion adults in America who abuse alcohol, 95% report drinking 
before the age of 21 (SAMHSA, 2008b). Alcohol use increases 

with increasing age among underage persons and, unfortunately, 

this pattern has remained stable since 2002. In 2007, slightly more 

than half (50.7%) of 18 to 20 year olds drank alcohol during the 
month before they were surveyed (SAMHSA, 2008a). Alcohol is 
considered a “gateway” drug, leading to the use of “harder” sub- 
stances like cocaine, heroin, or methamphetamine. During 2006, 
over 130,000 alcohol-related emergency department (ED) visits 
were made by patients under the age of 21 (SAMSHA, 2008b). 
Almost one-third (31%) of those alcohol-related ED visits for 
minors involved other substances as well. Table 6-1 lists the 
drugs most frequently reported with alcohol in ED visits. 

FAST FACTS 
Underage Drinking 
m The rate of underage drinking remains consistently high. In 

2007, approximately 10.7 million persons aged 12 to 20 
reported drinking alcohol in the past month (27.9% of this 
age group). 

m Of these, nearly 18.6% were binge drinkers, and 6% were 
heavy drinkers. 

m Among persons aged 12 to 20 in 2007, past month alcohol 
use rates were lowest among Asians (16.8%) and highest 
among whites (32%). 

m The highest prevalence of binge and heavy drinking in 

2007 was for young adults aged 18 to 20 (50.7%). 
m In 2007 over 26% of teens (16 to 20 years) reported driv- 

ing under the influence at least once in the past year. 

Source: SAMHSA, 2008a NSDUH. 
sieeeetimees EESTI RUSE OTT rn ae 

Alcohol is absorbed in the mouth, stomach, and digestive 
tract. The liver metabolizes approximately 95% of the ingested 
alcohol and the rest is excreted via the skin, kidney, and lungs. 
Generally, an individual can break down approximately 
1 ounce of whiskey every 90 minutes. Factors such as body 
mass, food intake, and liver function can affect the rate of alco- 
hol absorption. 

When used in moderation, certain types of alcohol can have 
positive physiological effects by decreasing coronary artery 
disease and protecting against stroke. However, when con- 
sumed in excess, alcohol can severely diminish one’s ability to 
function and will ultimately lead to life-threatening conditions. 
Chronic use of alcohol can cause severe neurological and psy- 
chiatric disorders. Severe damage to the liver occurs with 
chronic alcohol abuse, and can progress from fatty liver to other 

TABLE 6-1 Drugs Most Frequently Reported with 
Alcohol-Related ED Visits ae 

DRUG ESTIMATED VISITS 

No other drug 126,704 

101,588 

41,653 

21,241 

14,958 

7,895 

8,007 

Cocaine and heroin 10,628 

Source: SAMHSA, Office of Applied Studies, Drug Abuse Warning Network, 2008b. 

RANK 

Cocaine only 

Marijuana only 

Cocaine and marijuana 

Heroin only 

Stimulants only 

Alprazolam only 
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liver diseases such as hepatitis or cirrhosis. Chronic alcoholism 

is the major cause of fatal cirrhosis. Alcohol causes damaging 

effects to many other systems; its effects include myocardial 

disease, erosive gastritis, acute and chronic pancreatitis, sexual 

dysfunction, and an increased risk of breast cancer. 

Malnutrition is another serious complication of chronic alco- 

holism, especially thiamine (B,) deficiency that can result in 

neurological impairments. Thiamine depletion is thought to 

cause the Wernicke-Korsakoff syndrome observed in chronic 

alcoholics (Stuart, 2009). Severe cognitive impairment is a prin- 

cipal feature of Wernicke’s encephalopathy and Korsakoff's 

psychosis. Although these are sometimes considered to be two 

distinctive disorders, they are actually different phases of the 

same disease, commonly called Wernicke-Korsakoff syndrome. 

Wernicke’s encephalopathy indicates the acute stage of the ill- 

ness, and Korsakoff’s psychosis indicates the chronic stage. 

Although alcohol is a CNS depressant, it actually disrupts 

sleep, thus altering the sleep cycle, decreasing the quality of sleep, 

intensifying obstructive sleep apnea, and reducing total sleeping 

time. Heavy drinkers have a higher mortality rate and many fatal- 

ities occur from alcohol-related accidents. Blood alcohol levels 

(BALs) are highly predictive of CNS effects. Euphoria, reduced 

inhibitions, impaired judgment, and increased confidence are 

seen at 0.05% (Kneisl & Trigoboff, 2009). The legal level of 

intoxication in many states is 0.08%. Toxic levels in excess of 

0.5% can cause coma, respiratory depression, peripheral col- 

lapse, and death (Kneisl & Trigoboff, 2009). Chronic consump- 

tion of alcohol produces tolerance and creates cross-tolerance to 

general anesthetics, barbiturates, benzodiazepines, and other 

CNS depressants. If alcohol is withdrawn abruptly, the brain 

becomes overly excited because receptors previously inhibited 

are no longer inhibited. This hyperexcitability manifests clini- 

cally as anxiety, tachycardia, hypertension, diaphoresis, nausea, 

vomiting, tremors, sleeplessness, and irritability (Llussier et al., 

2007). Severe manifestations of alcohol withdrawal include 

seizures, convulsions, and delirium tremens (DT). Episodes of 

delirium tremens have a mortality rate of 1% to 5%. 

CNS Depressants 
Central nervous system depressants, including barbiturates, 

benzodiazepines, paraldehyde, meprobamate, and chloral 

hydrate are also subject to abuse. Cross dependence exists 

among all CNS depressants and cross-tolerance can develop to 

alcohol and general anesthetics. Chronic users of barbiturates 

require progressively higher doses to achieve subjective effects 

as tolerance develops, but they develop little tolerance to respi- 

ratory depression. The depressant effects related to barbiturates 

are dose dependent and range from mild sedation to sleep to 

coma to death. With larger doses over time and a combination 

of alcohol and barbiturates, the risk of death increases greatly. 

The risk of accidental overdose and death resulting from barbi- 

turates has resulted in decreased use, yet barbiturates are still 

clinically useful for seizure disorders and alcohol withdrawal. 
Benzodiazepines have replaced barbiturates as the drugs of 
choice for anxiety-related disorders. Benzodiazepines alone 
are safer than barbiturates, because an overdose of oral benzo- 
diazepines rarely results in death. However, CNS depressants 
when taken together (for example alcohol and benzodi- 
azepines) can result in death. 

Psychostimulants 
Psychostimulants such as cocaine and amphetamines have a 

high potential for abuse. Euphoria is the main subjective effect 

associated with cocaine and amphetamines, leading to addic- 

tion. Cocaine powder has been “snorted” (inhaled through the 

nostrils) for thousands of years, but a more dangerous method 

now is called freebasing. Cocaine base (freebased cocaine, or 

“crack”) is heat stable and is usually “cooked” in a baking soda 

solution and smoked (freebasing). Cocaine hydrochloride 

(HCl) is diluted or tut before sale and the pure form (“rocks”) 

is administered intranasally (snorted) or injected intravenously. 

“Skin popping,’ a subcutaneous method many substance 

abusers are using to administer drugs, may lead to the formation 

of abscesses under the skin. Mild overdose of cocaine produces 

agitation, dizziness, tremor, and blurred vision. Severe over- 

dose produces anxiety, hyperpyrexia, convulsions, ventricular 

dysrhythmias, severe hypertension, and hemorrhagic stroke 

with possible angina or myocardial infarction (MI). The use of 

cocaine during pregnancy is especially problematic because the 

drug crosses the placenta and enters the fetal bloodstream. 

Spontaneous abortion, premature delivery, retardation of 

intrauterine growth, congenital abnormalities, and fetal addic- 

tion can result. Long-term intranasal use of cocaine can cause 

atrophy of the nasal mucosa, necrosis and perforation of the 

nasal septum, and lung damage. The growing practice of crack 

cocaine injection requires serious attention, as this new drug use 

behavior is associated with increased rates of high risk behay- 

iors. Recent research indicates that injection drug users (IDUs) 

exhibit significantly higher rates of risky health behaviors. High 

risk sexual behaviors were especially prevalent among female 

crack cocaine injectors. Higher self-reported rates of adverse 

health outcomes, such as sexually transmitted infections (STIs), 

Hepatitis C, and abscesses among crack injectors were found, 

although no differences in rates of HIV infection were self- 

reported (Buchanan et al., 2006). 

Amphetamine use is on the rise and poses a severe health 

risk to society due to its devastating physical and neurological 

consequences, including amphetamine-induced mental disor- 

ders. Methamphetamine is illegally manufactured, distributed, 

and abused and is currently the most widespread amphetamine 

used in the United States (SAMHSA, 2008a). In 2007, there 

were an estimated 529,000 current users of methamphetamine 

aged 12 or older (SAMHSA). Methamphetamine is a powerful 

stimulant drug commonly referred to as “speed,” “crystal,” 

“crank,” “go,” and, most recently, “ice,’ a smokable form of 

methamphetamine. The manufacture of methamphetamine is a 

relatively simple process and can be carried out by individuals 

without special knowledge or expertise in chemistry. 

Methamphetamine is often taken in combination with other 

drugs such as cocaine and marijuana and, like heroin and 

cocaine, can be inhaled, injected, ingested, or smoked. 

It appears that methamphetamine is an “equal-opportunity” 
drug for addiction without regard to gender, age, race, or sex- 
ual preferences. In regard to race or ethnicity, the highest per- 
centage rates of methamphetamine use were found among 
Native Hawaiians or other Pacific Islanders and the lowest rates 
of methamphetamine use were among Caucasians, Hispanics, 
Asians, and African Americans (SAMHSA, 2008a). 



CHAPTER 6 / Nursing Care of Patients with Problems of Substance Abuse 109 

Methamphetamine use has been linked with human i immun- 
odeficiency virus (HIV) infection and high rates of sexually 
transmitted infections (STIs) in homosexual, heterosexual, and 
bisexual men and women all over the United States (Brown, 
Domier, & Rawson, 2005; Semple Grant, & Patterson, 2004; 
Shoptaw et al., 2005). Heterosexual men and women displayed 
severe to moderate depressive symptoms due to perceived 
stigma associated with methamphetamine use, emphasizing the 
importance of identifying and treating depression in this popu- 
lation (Semple, Patterson, & Rant, 2005). 

Amphetamines cause arousal and an elevation of mood with 
a sense of increased strength, mental capacity, self-confidence, 
and a decreased need for food and sleep. Methamphetamine 
users experience numerous physical symptoms including 
weight loss, tachycardia, tachypnea, hyperthermia, insomnia, 
and muscular tremors. The behavioral and psychiatric symp- 
toms reported most often include violent behavior, repetitive 
activity, memory loss, paranoia, delusions of reference, audi- 
tory hallucinations, and confusion or fright. A psychotic state 
with hallucinations and paranoia is common with long-term 
use, requiring treatment similar to other psychotic disorders. 
The cardiovascular effects of amphetamines are comparable to 
those of cocaine, including vasoconstriction, tachycardia, 
hypertension, angina, and dysrhythmias. Tolerance to mood 
elevation, appetite suppression, and cardiovascular effects 
develops with amphetamines; however, dependence is more 
psychological than physical. 

Withdrawal from amphetamines produces dysphoria and 
craving with fatigue, prolonged sleep, excessive eating, and 
depression. Although a large number of people cope with 
amphetamine dependence worldwide, limited evidence exists 
for effective treatment (Srisuraponont, Jarusuraisin, & 
Kittirattanapalboon, 2005). In a systematic review of treatment 
measures for amphetamine dependence and abuse, antidepres- 
sants provided little benefit concerning amphetamine use. Both 

biological and psychosocial treatments should be further investi- 

gated (Srisuraponont, Jarusuraisin, & Kitirattanapalboon, 2005). 

Opiates 
Opiates such as morphine, meperidine, codeine, hydrocodone, 

and oxycodone are narcotic analgesics. Examples of some com- 

mon brand names include Vicodin®, Percocet®, OxyContin®, 
and Darvon®. Narcotic analgesics are a type of pain reliever 

derived from natural or synthetic opiates. A small percentage of 

individuals are originally exposed to opiates in the context of 

prescription pain management; however, most people use opi- 

ates under social or illicit circumstances. The urban poor con- 

stitute the majority of abusers, although opiates are used and 

abused by people of all socioeconomic statuses. The problem of 
abuse of and addiction to prescribed narcotics has resurfaced as 

a major issue for the United States in the past decade and has 

worsened over the past few years (Compton & Volkow, 2006). 

Approximately 6.9 million Americans over the age of 12 

reported nonmedical use of prescription pain relievers 

(SAMHSA, 2008a). According to the 2007 NSDUH, the num- 

ber of new nonmedical users of OxyContin® was 554,000, with 

an average age at first use of 24 years (SAMHSA). A steady 

increase in opiate abuse seems to reflect, in part, changes in 

medication prescribing practices, changes in drug formulations, 
and fairly easy access via the Internet or from family and 
friends. Over 56% of persons abusing pain relievers reported 
that the source of the drug was from a friend or relative for free. 

Although the use of narcotic analgesics for acute pain man- 
agement looks benign, long-term use has been associated with 
significant: rates of abuse or addiction. OxyContin® is a 
controlled-released form of oxycodone prescribed for the man- 
agement of moderate to severe pain. OxyContin® diversion and 
abuse has become a major problem in certain areas of the 
United States, particularly rural areas and Appalachia. A retro- 
spective review of 534 medical records revealed that 27% of 
patients admitted and discharged from an addiction detoxifica- 
tion unit were dependent on prescription opiate medications 
(Miller & Greenfeld, 2004). The most frequently mentioned 
medication was Vicodin® (hydrocodone) followed by 
OxyContin® (oxycodone). Almost 0.75 million ED visits in 
2006 involved illicit use of prescription or over-the-counter 
(OTC) pharmaceuticals (SAMHSA, 2008b). The most frequent 
opiates included methadone, oxycodone, and combination 
forms (e.g., hydrocodone with acetaminophen). 

Heroin has been abused for many centuries and is usually 
administered intravenously. It induces a “rush” or “kick” that 
lasts less than a minute, followed by a sense of euphoria lasting 
several hours. Tolerance develops to the euphoria, respiratory 
depression, and nausea but not to constipation and miosis. 
Physical dependence occurs with long-term use of opiates. 
Initial withdrawal symptoms such as drug craving, lacrimation, 
rhinorrhea, yawning, and diaphoresis usually take 10 days to 
run their course, with the second phase of opiate withdrawal 
lasting for months with insomnia, irritability, fatigue, and 
potential GI hyperactivity and premature ejaculation as prob- 
lems. Methadone is a synthetic opiate used to treat chronic pain 
and addiction to other opiates. Methadone does not hinder 
one’s ability to function productively as other narcotics do and 
is a viable support for withdrawal (Stuart, 2009). 

Hallucinogens 
Hallucinogens are also called psychedelics and include phen- 
cyclidine (PCP), 3,4-methylenediosy-methamphetamine 
(MDMA), d-lysergic acid diethylamide (LSD), mescaline, 
dimethyltryptamine (DMT), and psilocin. Psychedelics bring 
on the same types of thoughts, perceptions, and feelings that 
occur in dreams. PCP (also called angel dust and peace pill) 
was developed in the 1950s as an anesthetic similar to keta- 
mine, but due to its severe side effects its development for 
human use was discontinued. PCP is known for inducing vio- 
lent behavior and for inducing negative physical reactions such 

as seizures, coma, and death. The most common route of 

administration is smoking tobacco, marijuana, or herbal ciga- 

rettes laced with PCP powder or the liquid form of PCP. 

MDMA, commonly known as Ecstasy, had high use in the 

1980s as a popular recreational “club drug” associated with 

dance clubs or “raves” and has reappeared in recent years as a 

date or rape drug. According to 2007 NSDUH data, approxi- 

mately 0.5 million persons aged 12 or older (0.2%) used Ecstasy 

during the past year (SAMHSA, 2008a). Ecstasy use peaked in 

2002, but has shown a steady decline in recent years, possibly 
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due to a heightened awareness and vigilance. Parties where 

other drugs such as marijuana or alcohol are present may lead to 

easier access or availability of Ecstasy, thereby increasing the 

chances for first-time Ecstasy use. One study suggests that 

cannabis use is a powerful risk factor for subsequent first onset 

of Ecstasy use (Zimmerman et al., 2005). Another study 

reported approximately 20% of youths aged 16 to 23 admitted 

to using one or more of the following drugs: methamphetamine, 

MDMA (Ecstasy), LSD, ketamine, GHB (gamma- 

hydroxybutyrate), and  flunitrazepam (Rohypnol) (Wu, 

Schlenger, & Galvin, 2006). Females were more likely than 

males to report using multiple club drugs. Staying in school and 

getting married were associated with decreased odds of club 

drug use. On the other hand, use of club drugs was increased by 

criminal behaviors and recent alcohol abuse or dependence. 

LSD was first used to simulate psychosis. It affects serotonin 

receptors at multiple sites in the brain and spinal cord. LSD is 

usually taken orally but can be injected or smoked, as in tobacco- 

or marijuana-laced cigarettes. The individual’s response to a 

“trip,” the experience of being high on LSD, cannot be predicted 

and psychological effects and “flashbacks” are common. 

Serotonin imbalance is thought to affect impulse control and 

may be responsible for uninhibited sexual responses in women 

who have been given the drug without their knowledge. Other 

hallucinogens are similar to LSD but with different potency and 

course of action. Because physical dependence to hallucinogens 

does not appear to occur, withdrawal symptoms are not present. 

Inhalants 
Inhalants are categorized into three types: anesthetics, volatile 

nitrites, and organic solvents. Nitrous oxide (laughing gas) and 

ether are the most abused anesthetics. Amyl nitrite, butyl 

nitrite, and isobutyl nitrite are volatile nitrites used especially 

by homosexual males to induce venodilation and anal sphinc- 

ter relaxation. Amy] nitrite is manufactured for medical use, 

but butyl and isobutyl nitrites are sold for recreational use. 

Other names for butyl and isobuty] nitrites are climax, rush, and 

locker room. Street names for amyl nitrite are “poppers” or 

“snappers” (Box 6-3). Brain damage or sudden death can occur 

the first, tenth, or hundredth time an individual uses an inhalant, 

resulting in “sudden sniffing death.” This danger makes the use 

of inhalants more hazardous than some other substances. 

Another danger is the wide assortment of organic solvents 

that are available to and inhaled by young children. Organic 

solvents are ingested in three different methods: bagging, huff- 

ing, or sniffing. Bagging involves pouring the solvent in a plas- 

tic bag and inhaling the vapor. Huffing refers to pouring the 

solvent on a rag and inhaling. Sniffing refers to inhaling the sol- 

vent directly from the container. Common organic solvents are 

toluene, gasoline, lighter fluid, paint thinner, nail polish 

remover, benzene, acetone, chloroform, and model airplane 

glue. The effects from inhaling organic solvents are similar to 

alcohol, with prolonged use leading to multiple toxicities and 

an increased risk for abusing other substances. Children who 
used inhalants before the age of 14 were twice as likely to ini- 
tiate opiate use, as compared to those who had never tried opi- 
ates (Storr, Westergaard, & Anthony, 2005). There are no 
antidotes for these inhalants; therefore, management of over- 
dose is supportive. 

BOX 6-3 Common Street Names for Abused Substances 

Street Name 

Booze, brew, spirits, juice, hootch 

Substance 

Alcohol 

Amphetamines — Bennies, crystal, crystal meth, crank, dex- | 

ies, diet pills, dolls, eye-openers, ice, lid pop- 

pers, pep pills, purple hearts, speed, uppers 

Barbs, beans, black beauties, blue angels, 

candy, downers, goof balls, ludes, 

nebbies, reds, sleepers, tranks, yellow 

jackets, yellows 

Barbiturates 

1 

Bennies, blues, rainbows, reds, sopors, 

yellows 
Benzodiazepines 

Bernice, bernies, big C, blow, Charlie, coke, 
dust, girl, heaven, jay, lady, nose candy, nose 

powder, snow, sugar, white lady 

Cocaine 

Crack: conan, freebase, rock, toke, white 

cloud, white tornado 

H, horse, harry, boy, M, Miss Emma, scag, 

“shit/’ smack, stuff, white junk, white stuff 
Heroin, 

morphine 

hydrocodone 
oxycodone 

Meperidine (Demerol), 

(Vicodin®), Percocet™, 
(OxyContin®), and Darvon® 

Opiates 

Acapulco gold, Aunt Mary, broccoli, dope, 
grass, grunt, hay, hemp, herb, J, joint, joy 
stick, killer weed, Mary Jane, pot, rag- 
weed, reefer, smoke, weed, “shit” 

Marijuana 

Hallucinogens Acid, big D, blotter, blue heaven, cap D, 
deeda, flash, L, mellow yellows, microdots, 

paper acid, sugar, ticket, yello, Ecstasy 

Interdisciplinary Care 
Effective treatment of substance abuse and dependence results 

from the efforts of an interdisciplinary team specializing in the 

treatment of psychiatric and substance abuse disorders. 

Therapies may include detoxification, aversion therapy to main- 

tain abstinence, group and/or individual psychotherapy, psy- 

chotropic medications, cognitive-behavioral strategies, family 

counseling, and self-help groups. Patients suffering from sub- 

stance abuse can be treated in either inpatient or outpatient set- 

tings. A substance overdose is a life-threatening condition that 

requires emergency hospitalization to stabilize the patient med- 

ically before implementing any of these interventions. Several 

diagnostic tests can provide valuable information about the 

patient’s physical condition and set the course for treatment. 

Diagnostic Tests 
The body fluids most often tested for drug content are blood and 

urine, although saliva, perspiration, and even hair can be tested. 

The simplest method of detecting blood alcohol content is by 

using a Breathalyzer. More invasive procedures such as serum 
drug levels are useful in the ED and other hospital settings to treat 
drug overdoses or complications. Urine drug screens (UDS) 
and/or blood alcohol levels (BAL) are the main biological meas- 
ures for assessment purposes. Urine drug screening is noninva- 
sive and the preferred method for detecting substances in the 
body. Companies often require a UDS of prospective employees 
before hiring them. In addition, professional and college athletes 
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are now required to submit to random drug testing. Results of 
UDS are also used within the court system to determine drug use 
in relation to criminal activity, The length of time that drugs can 
be found in blood and urine varies according to dosage and meta- 
bolic properties of the drug. All traces of the drug may disappear 
within 24 hours or may still be detectable 30 days later. The 
psychoactive substance found in marijuana, delta 6-3, 
4-tetrahydrocannabinol (THC) is stored in fatty tissues (espe- 
cially the brain and reproductive system) and can be detected in 
the body for up to 6 weeks (Kneisl & Trigoboff, 2009). 

Knowledge of the BAL is helpful in ascertaining the level of 
intoxication, the level of tolerance, and whether the person accu- 
rately reported recent drinking. At 0.10% (after 5 to 6 drinks in 
1 to 2 hours), voluntary motor action becomes clumsy and reac- 
tion time is impaired. The degree of impairment varies with gen- 
der, weight, and food ingestion. Small women who drink alcohol 
on an empty stomach will experience intoxication more rapidly 
than large males who have eaten a full meal. At 0.20% (after 10 to 
12 drinks in 2 to 4 hours), function of the motor area in the brain 
is depressed, causing staggering and ataxia (Kneisl & Trigoboff, 
2009). A level above 0.10% without associated behavioral 
symptoms indicates the presence of tolerance. A BAL greater 
than 0.08% is considered legal intoxication in most states. High 
tolerance is a sign of physical dependence. Assessing for with- 
drawal symptoms is important when the BAL is high. 

PRACTICE ALERT 
Medications given for treatment of withdrawal from alcohol 
are usually not started until the BAL is below a set norm (usu- 
ally below 0.10%) unless withdrawal symptoms become 
severe. The BAL may be repeated several times, several 
hours apart, to determine the body's metabolism of alcohol 
and when it is safe to give the patient medication to minimize 
the withdrawal symptoms. 

RES Te ee — sence cence cecnent 

High Acuity Care 
Emergency Care for Overdose 
The care of a patient who has overdosed on any substance is a 

serious medical emergency. Respiratory depression may require 

mechanical ventilation. The patient may become severely 

sedated and difficult to arouse. Every effort must be made to 

keep the patient awake; however, stupor and coma may often 

result. A seizure is another serious complication that requires 

emergency treatment. If the overdose was intentional, the 

patient must be constantly monitored for further signs of suici- 

dal ideation. Never leave an actively suicidal patient alone. 

Signs of overdose and withdrawal from major substances are 

summarized in Table 6—2 along with recommended treatments. 

Treatment of Withdrawal 
All CNS depressants, including alcohol, benzodiazepines, and 

barbiturates, have a potentially dangerous progression of with- 

drawal. Alcohol and the entire class of CNS depressants share 

the same withdrawal syndrome. Early signs of withdrawal 

appear within a few hours following cessation of the drug, 

peak after 24 to 48 hours, and then rapidly disappear unless the 

withdrawal progresses to delirium tremens. Severe withdrawal 

or delirium tremens is a medical emergency that usually occurs 

2 to 5 days following alcohol withdrawal and persists 2 to 

3 days. The symptoms of severe withdrawal include disorienta- 
tion, paranoid delusions, visual hallucinations, and marked 
withdrawal symptoms. Seizures may also occur, requiring the 
use of emergency equipment. Treatment of severe withdrawal 
during detoxification is mostly symptomatic through aceta- 
minophen, vitamins, and medications to minimize discomfort. 

In managing alcohol withdrawal, the goal is to minimize 
adverse outcomes, such as patient discomfort, seizures, delir- 
ium and mortality, and to avoid the adverse effects of with- 
drawal medications, such as excess sedation. Close monitoring 
is essential to assure protection of the patient. Critical care mon- 
itoring may be indicated to manage alcohol withdrawal delir- 
ium, particularly when very high doses of benzodiazepines are 
needed, or when there are significant concurrent medical condi- 
tions. Medications such as benzodiazepines are effectively used 
to minimize the discomfort associated with alcohol withdrawal 
and prevent serious adverse effects, in particular seizures. A 
symptom-triggered approach to the administration of benzodi- 
azepines during alcohol withdrawal results in less total medica- 
tion use and requires a shorter duration of treatment. 

PRACTICE ALERT 
The Clinical Institute Withdrawal Assessment for Alcohol 
(CIWA-Ar) is recommended to manage the symptoms of 
acute alcohol withdrawal. Benzodiazepines such as lorazepam 
(Ativan) are commonly administered according to a sliding 
scale based on the CIWA-Ar score. Medication is given only 
when the CIWA-Ar score is higher than 8 points. 
ee ee seessseneauantee se eelicaciaiaal saa tsa incense 

Medications used to treat alcoholism are disulfiram 
(Antabuse), naltrexone (ReVia, Depade), and acamprosate 
(Campral). Disulfiram is a form of aversion therapy that prevents 
the breakdown of alcohol, causing physical illness (intense vom- 
iting) if taken while drinking alcohol. All forms of alcohol, 
including OTC cough and cold preparations, must be avoided. 

Naltrexone can help reduce the craving for alcohol by block- 
ing the pathways to the brain that trigger a feeling of pleasure 
when alcohol and other narcotics are used. Because naltrexone 
blocks opiate receptors, patients should avoid taking any nar- 
cotics, such as codeine, morphine, or heroin, while on naltrexone. 
Patients should also discontinue all narcotics 7 to 10 days before 
starting on naltrexone. It is also recommended that patients wear 
a medical alert bracelet stating they are on naltrexone, in case of 
emergency medical treatment. While on disulfiram or naltrexone, 
psychosocial treatments such as Alcoholics Anonymous meet- 
ings, individual counseling, or group therapy are important, as the 
desire to “take a break” from treatment can overcome the patient’s 
motivation to continue taking the medication. 

Acamprosate is another medication prescribed for patients 
wanting to abstain from alcohol. The chemical structure of 
acamprosate is similar to gamma amino butyric acid (GABA) 
and glutamate neurotransmitters. Acamprosate is thought to 
block glutamate receptors while simultaneously activating 
GABA receptors in the brain; thus stabilizing the chemical 
imbalance that is disrupted by alcoholism. Evidence suggests 
that acamprosate is fairly effective in reducing cravings of 
alcohol-dependent patients when used in combination with 
psychosocial interventions (Snyder & Bowers, 2008). 
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TABLE 6-2 Signs and Treatment of Overdose and Withdrawal 

OVERDOSE WITHDRAWAL 

DRUG SIGNS TREATMENT SIGNS TREATMENT 

CNS Depressants: Cardiovascular or If awake: Nausea and vomiting Carefully titrated 

Aieshol respiratory depression — Keep awake Tachycardia detoxification with ' 
sent aibe or arrest (mostly with irancetvdiniting Diaphoresis similar drug 

: barbiturates) ! ane NOTE: Abrupt with- 
Benzodiazepines one Activated charcoal to absorb drug « Anxiety or agitation A ounalbeatidiad 

VS q 15 minutes Tremors 
Shock 

to death. 
Coma: Matked insomnia 

Convulsions Clear airway, intubate IV fluids Grand mal seizures 

Death Gastric lavage Delirium (after 
Seizure precautions 5-15 years of 

Possible hemo or heavy use) 
peritoneal dialysis 

Frequent VS 

Assess for shock and 
cardiac arrest 

Stimulants: Respiratory distress Antipsychotics Fatigue Antidepressants 

Cocaine-crack Ataxia Management for Depression (desipramine) 

Amphetamines Hyperpyrexia 1. Hyperpyrexia Agitation Dopamine agonist 

Convulsions 2. Convulsions Apathy Bromocnpung 
Coma 3; Respiratory distress Anxiety 
Sec. 4. Cardiovascular Shock | Si deputies 

5. Acidify urine (ammonium Cl 
Myocardial infarction for amphetamine) Disorientation 

(MI) Lethargy 

Death Craving 

Opiates: Pupil dilation due to Narcotic antagonist, (Narcan) Yawning, insomnia Methadone tapering 

Heroin anoxia quickly reverses CNS depression __{rritability Clonidine-naltrexone 

Meperidine Respiratory depression- Rhinorrhea detoxification 

Morphine ie Panic i sa <a 

Methadone Diaphoresis 

Shock Cramps 

Convulsions Nausea and vomiting 

Death Muscle aches 

Chills and fever 

Lacrimation 

Diarrhea 

Hallucinogens: Low stimuli with minimal light, No pattern of 
sound, activity withdrawal 

Lysergic acid Psychosis Have one person “talk down 
diethylamide (LSD) Brain damage patient,’ reassure 

Death Speak slowly and clearly 

Diazepam or chloral hydrate 
for anxiety 

Phencyclidine Possible hypertensive Acidity urine to help excrete 

piperidine (PCP) crisis drug (cranberry juice, ascorbic 

Respiratory arrest acid); in acute stage use ammo- 
Hyperthermia nium chloride 

Seimiies Minimal stimulus 

Do NOT attempt to talk down, 

speak slowly in low voice 

Diazepam or Haldol 
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; TABLE 6-2 Signs and Treatment of Overdose and Withdrawal (continued) 

WITHDRAWAL OVERDOSE 
DRUG SIGNS TREATMENT SIGNS TREATMENT 
Inhalants: Intoxication: . Support affected systems No pattern 
Volatile solvents such Excitation of withdrawal as butane, paint Drowsiness 
thinner, airplane glue, ,... 4... 
or nail polish remover Disinhibition 

Staggering 

Lightheadedness 

Agitation 

Side Effects: 

Damage to nervous 

system 

Death 

Nitrates Enhance sexual pleasure Neurological symptoms may 
respond to vitamin B,, and folate 

Anesthetics such as _ Giggling, laughter Chronic users may experience 
nitrous oxide Euphoria polyneuropathy and myelopathy 

MEMORY CUE Withdrawal symptoms from opiates and stimulants can 
Alcohol abuse is a disease with definite genetic propensity, be very unpleasant but are generally not life threatening. 
passed down from generation to generation through family | ~—‘ The patient experiencing an acute phase of cocaine with- 
members’ DNA. The three main medications currently avail- _ drawal may become suicidal. Common drugs used in the 
able to help alcohol-dependent patients maintain sobriety treatment of substance abuse and withdrawal are presented can be easily remembered by using the acronym DNA: in Table 6-3. 
Disulfiram, Naltrexone, and Acamprosate. Disulfiram inter- 
acts with alcohol to cause adverse effects, while naltrexone 
and acamprosate help to reduce the craving for alcohol. 
ee arte ee eee pene lms tomar inrcrremmeanc: 

, TABLE 6-3 Drugs Used in the Treatment of Substance Withdrawal/Abuse : 

DRUG DOSE PURPOSE 

Benzodiazepines 

Clordiazepoxide (Librium) 15-100 mg Diminishes anxiety and has anticonvulsant qualities to provide safe 
Diazepam (Valium) 4-40 mg withdrawal. May be ordered q4h or prn to manage adverse effects from 
Oxazepam (Serax) 30-120 mg withdrawal; then dose is tapered to zero. 

Lorazepam (Ativan) 2-6 mg 

Vitamins 

Thiamine (Vitamin B,) 100 mg/day Prevents Wernicke's encephalopathy. 
Folic acid 1 mg/day Corrects vitamin deficiency caused by heavy long-term alcohol abuse. 
Multivitamins 1 tab/cap daily 

Anticonvulsants 

Phenobarbital 30-320 mg For seizure control and sedation. 

Magnesium sulfate 1gq6h Reduces postwithdrawal seizures. 

Abstinence medications 

Disulfiram (Antabuse) 250 mg/day Prevents breakdown of alcohol. 

Naltrexone (ReVia) 50 mg/day Diminishes cravings for alcohol and opioids. 

Acamprosate (Campral) 300 mg/TID Diminishes cravings for alcohol. 

Methadone 40 mg/day Blocks craving for heroin. 

Antidepressants 

Fluoxetine (Prozac) 20-80 mg/day Enhances and stabilizes mood and diminishes anxiety. 

Sertraline (Zoloft) 50-200 mg/day 
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Substance abuse in older adults is likely to increase over subse- 

quent decades as baby boomers reach retirement age. People of 

any age can have substance abuse problems, but the conse- 

quences in older adults can be more critical (Lewis, 2008). Falls 

and accidents can rob older adults of their independence, and 

substance abuse increases the risk of falls by affecting alertness, 

judgment, coordination, and reaction time. In addition, older 

adults (especially older women) are more likely than younger 

people to use prescription or OTC medicines, which can be 

harmful when mixed with alcohol and/or illicit drugs (Lantz, 

2005). Alcohol and drug abuse can also make certain medical 

problems hard to diagnose, for example, by dulling a pain sensa- 

tion that might warn of a heart attack. 

While substance abuse and dependence is not as common in 

older adults, it is less likely to be recognized. Unfortunately, a sub- 

stance abuse problem in an older adult can be difficult to detect 

Sst RCUA ONS CEN APE 

ZO Nursing Care 
Nurses may interact with patients experiencing substance 

abuse or substance dependence in a variety of settings. The 

most common setting is an alcohol and drug abuse (ADA) treat- 

ment program where patients are hospitalized for 20 to 30 days 

for detoxification and in-patient therapy. These patients may be 

voluntarily admitted but most are court-ordered to undergo 

treatment after charges of driving under the influence (DUI) or 

driving while intoxicated (DWI). Patients with substance abuse 

or dependence have impaired senses and risk-taking behaviors 

that lead to injuries from falls and accidents requiring medical 

attention. Therefore, hospital EDs as well as medical and sur- 

gical units are places where nurses will frequently encounter 

these patients. Box 6-4 summarizes key safety considerations 

for hospitalized patients with substance abuse problems. 

Occupational nurses and community health nurses will also 

interact with substance abusing patients in employee assistance 

programs and community health departments. Urgent care, 

pain clinics, and ambulatory care centers are other settings in 

BOX 6-4 Safety Considerations for Hospitalized Patients 
with Substance Abuse 

Closely monitor patients admitted for a drug overdose for 
signs of suicidal ideation. 

Never leave an actively suicidal patient alone. 
During acute alcoho! withdrawal (first 72 hours), assess 
for withdrawal symptoms and administer benzodiazepines 
as ordered. 
Monitor unconscious patients closely for possibility of 
aspiration. Never place an intoxicated, unconscious 
patient in a supine position. 
Seizure precautions are indicated for patients experienc- 
ing acute withdrawal symptoms. 
Expect signs of delirium tremens to occur after 72 hours 
of abstinence from alcohol. 

Monitor patient for signs of hallucinations, delusions, or 
altered sensory perceptions that may lead to injuries. 
Assess for fall and choking risk. Provide one-to-one assis- 
tance as needed. 

Maintain fluid and electrolyte balance. 

ET 
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stance Abuse in the Older Adult (CY } LUE Ik a iY 

because many of the symptoms of abuse (e.g., insomnia, depres- 

sion, loss of memory, anxiety, musculoskeletal pain) may be con- 

fused with conditions commonly seen in older patients (Lantz, 

2005). Healthcare professionals frequently attribute these symp- 

toms to the aging process and fail to address the misuse and 

abuse of substances in the elderly. Often, the symptoms of sub- 

stance abuse are treated rather than confronting the abuse itself. 

Older adults are also @ greater risk for numerous physical prob- 

lems and premature death because alcohol negatively interacts 

with the natural aging process to increase risks for injuries, hyper- 

tension, cardiac dysrhythmias, cancers, gastrointestinal prob- 

lems, cognitive deficits, bone loss, and emotional challenges, 

most notably depression (Stevenson, 2005). Because depression 

and alcohol abuse are the most frequently found disorders in 

completed suicides, nurses should routinely screen older adults 

for both substance abuse and mental disorders. 

Miwon pent tiii We 

which patients with substance abuse disorders will frequently 

appear for minor health problems associated with chronic dis- 

orders related to substance abuse or dependence. 

Health Promotion 
Nursing care of the patient with substance abuse or dependence 

is challenging and requires a nonjudgmental atmosphere pro- 

moting trust and respect. Health promotion efforts are aimed at 

preventing drug use among children and adolescents and 

reducing the risks among adults. Adolescence is the most com- 

mon phase for the first experience with drugs (Stuart, 2009); 

therefore, teenagers are a vulnerable population, often suc- 

cumbing to peer pressure. Healthy lifestyles, parental support, 

stress management, good nutrition, and information about 

ways to steer clear of peer pressure are important topics for the 

nurse to provide in school programs. 

Nurses should provide adults with information on healthy 

coping mechanisms, relaxation, and stress reduction tech- 

niques to decrease the risks of substance abuse. Nurses have a 

responsibility to educate their patients about the physiological 

effects of substances on the body as well as ways to manage 

stress and anxiety. Nurses must encourage and support periods 

of abstinence while assisting patients to make major changes 

in lifestyles, habits, relationships, and coping methods. See 

Nursing Care of the Older Adult for meeting the individual- 

ized needs of older patients with substance abuse problems. 

Assessment 
A comprehensive approach to the assessment of substance use 

is essential to ensure adequate and appropriate intervention. 

Three important areas to assess are a history of the patient’s 

past substance use, medical and psychiatric history, and the 

presence of psychosocial concerns. Questions should be asked 

in a nonthreatening, matter-of-fact manner, phrased as to not 

imply wrongdoing (Savage, 2008). For instance, a nonthreat- 
ening question such as “How much alcohol do you drink?” is 
preferable to the judgmental question “You don’t drink too 
much alcohol, do you?” Open-ended questions that elicit more 
than a simple yes or no answer help to determine the direction 
of future counseling. Examples of open-ended questions are 
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provided in Box 6-5. Use therapeutic communication tech- 
niques to establish trust prior to the assessment process. 

History of Past Substance Use 
A thorough history of the patient’s past substance use is impor- 
tant to ascertain the possibility of tolerance, physical depend- 
ence, or withdrawal syndrome. The following questions are 
helpful in eliciting a pattern of substance use behavior. 

= How many substances has the patient used simultaneously 
(polysubstance abuse or simultaneous use of many sub- 
stances) in the past? 

= How often, how much, and when did the patient first use 
the substance(s)? 

a Is there a history of blackouts, delirium, or seizures? 
a Is there a history of withdrawal syndrome, overdoses, and 

complications from previous substance use? 
= Has the patient ever been treated in an alcohol or drug 

abuse clinic? 
= Has the patient ever been arrested for DUI or charged with 

any criminal offense while using drugs or alcohol? 
a Is there a family history of drug or alcohol use? 

Medical and Psychiatric History 
The patient’s medical history is another important area for 
assessment and should include the existence of any concomitant 
physical or mental condition (e.g., HIV, hepatitis, cirrhosis, 
esophageal varices, pancreatitis, gastritis, Wernicke-Korsakoff 
syndrome, depression, schizophrenia, anxiety, or personality 
disorder). Ask about prescribed and OTC medications as well as 
any allergies or sensitivity to drugs. A brief overview of the 
patient’s current mental status is also significant. 

a Is there a history of abuse (physical or sexual) or family 
violence? 

= Has the patient ever tried to commit suicide? 
a Is the patient currently having suicidal or homicidal ideation? 

Psychosocial Issues 
Information about the patient’s level of stress and other psy- 
chosocial concerns can help in the assessment of substance use 
problems. 

= Has the patient’s substance use affected his or her ability to 

hold a job? 

m Has the patient’s substance use affected relationships with 
spouse, family, friends, or coworkers? 

= How does the patient usually cope with stress? 

BOX 6-5 Examples of Open-Ended Questions 
for Assessment 

On average, how many days per week do you drink alcohol 
or use drugs? 
On a typical day when you use drugs or alcohol, how 
many hits or drinks do you have? 

What is the greatest number of drinks you have had at 
any one time during the past month? 
What drug(s) did you take before coming to the hospital 
or clinic? 
How long have you been using the substances? 
How often and how much do you usually use? 
What kinds of problems has substance use caused for 
you, your family, friends, finances, and health? 

= Does the patient have a support system that helps in times 
of need? 

= How does the patient spend his or her leisure time? 

Screening Tools 
Several screening tools such as the Michigan Alcohol 
Screening Test (MAST) (Pokorny, Miller, & Kaplan, 1972), 
Brief Drug Abuse Screening Test (B-DAST) (Skinner, 1982), 
and the CAGE questionnaire (Ewing, 1984) may help the nurse 
determine the degree of severity of substance abuse or depend- 
ence (Figure 6—2 ll). These screening tools provide a nonjudg- 
mental, brief, and easy method to ascertain patterns of 
substance abuse behaviors. 

w Michigan Alcohol Screening Test (MAST) Brief Version is a 
10-question, dichotomous, self-administered questionnaire 
that takes 10 to 15 minutes to complete. An answer of yes to 
3 or more questions indicates a potentially dangerous pattern 
of alcohol abuse. 

= CAGE questionnaire is more useful when the patient may not 
recognize he or she has an alcohol problem or is uncomfort- 
able acknowledging it. This questionnaire is designed to be a 
self-report of drinking behavior or may be administered bya 
professional. One affirmative response indicates the need for 
further discussion and follow-up. Two or more yes answers 
signify a problem with alcohol that may require treatment. 
= Have you ever felt you should Cut down on your drinking? 
= Have people Annoyed you by criticizing your drinking? 
# Have you ever felt bad or Guilty about your drinking? 
= Have you ever had a drink first thing in the morning (an 

“Eye-opener’) to steady your nerves or to get rid of 
a hangover? 

m Brief Drug Abuse Screening Test (B-DAST) is a yes/no self- 
administered questionnaire that is useful in identifying peo- 
ple who are possibly addicted to drugs other than alcohol. A 
positive response to one or more questions suggests signifi- 
cant drug abuse problems and warrants further evaluation. 
Because self-report tools are not always answered truthfully, 
all patients who screen positive for drug addiction should be 
evaluated according to other diagnostic criteria. 

Withdrawal Assessment Tools 
Nurses working in medical-surgical units, psychiatric units, and 
special substance abuse units routinely care for patients experi- 
encing acute alcohol or opiate withdrawal. Several assessment 
tools are available to determine the severity of withdrawal 
symptoms and indicate the need for pharmacological treatment 
to manage withdrawal symptoms. Examples of withdrawal 
assessment tools are the revised Clinical Institute Withdrawal 
Assessment (CIWA-Ar) (Sullivan et al., 1989) and the Clinical 
Opiate Withdrawal Scale (COWS) (Wesson & Ling, 2003). 

a The Clinical Institute Withdrawal Assessment of Alcohol- 
Revised (CIWA-Ar) (Sullivan et al., 1989) (Figure 6-3 Ml) is used 
widely in clinical and research settings for initial assessment and 
ongoing monitoring of alcohol withdrawal signs and symptoms. 
The CIWA-Ar scale is a validated 10-item assessment tool that 
can be used to monitor and medicate patients going through 
alcohol withdrawal. The CTWA-Ar assesses for several alcohol 
withdrawal symptoms (e.g. high blood pressure, rapid pulse 



116 UNIT2 / Alterations in Patterns of Health 

CTC CLM ltt PCO CR CCRC Ls eT 

1. Do you feel you are a normal drinker? 

2. Do friends or relatives think you are a normal drinker? 

3. Have you ever attended a meeting of Alcoholics Anonymous? 

4. Have you ever gotten in trouble at work because of drinking? . 

5, Have you ever lost friends or girlfriends/boyfriends because of drinking? ; 

6. Have you ever neglected your obligations, your family, or your work for 2 or more 
days in a row 

because of your drinking? 
7. Have you ever had delirium tremens (DTs), severe shaking, or heard voices or seen things that 

were not there after heavy drinking? & 

8. Have you ever gone to anyone for help about your drinking? 

9. Have you ever been in a hospital because of your drinking? ‘ x 

10. Have you ever been arrested for drunken driving or other drunken behavior? 

B-DAST The following questions concern information about your involvement with 

drugs not including alcoholic beverages during the past 12 months. 

In the statements, “drug abuse” refers to (1) the use of prescribed or OTC drugs in excess 

of the directions and (2) any nonmedical use of drugs. The various classes ol melee Mure by 

include cannabis, solvents, antianxiety drugs, sedative-hypnotics, cocaine, stimulants, 

hallucinogens, and narcotics. Remember do not include alcoholic beverages. 

Have you used drugs other than those required for medical purposes? 

Do you abuse more than one drug at a time? 

Are you always able to stop using drugs when you want to? 

Have you had “blackouts" or “flashbacks” as a result of drug use? 

Do you ever feel bad about your drug abuse? 

Does your spouse (or parents) ever complain about your involvement 

with drugs? 
Have you neglected your family because of your use of drugs? 

Have you engaged in illegal activities in order to obtain drugs? 

Have you ever experienced withdrawal symptoms (felt sick) when you 

stopped taking drugs? A 
Have you had medical problems as a result of your drug use 

(e.g., memory loss, hepatitis, convulsions, bleeding, etc.)? 
Scoring: one positive response warrants further evaluation 

Figure 6—2 @ Screening Tools for Alcohol and Drug Abuse. 

Source; Brief MAST adapted from “The Brief MAST: A Shortened Version of the Michigan Alcohol Screening Test" by A. D. Porkorny, B. A. Miller, and H. B. Kaplan, 1972, American Journal of Psychiatry, 

September 1972, Vol. 129, pp. 342-345, Table 3. Used with permission from the American Journal of Psychiatry, © 1972 American Psychiatric Association. Source: Reprinted from Addictive Behaviors, Vol. 7, 

No. 4, H. A. Skinner, "Brief Drug Abuse Screening Test (B-DAST)", p. 363, © 1982, with permission from Elsevier. 

and respirations, tremors, insomnia, irritability, sweating, and 

convulsions) and results in a score that is used to direct the 

administration of benzodiazepines or other drugs to relieve 

associated symptoms of withdrawal and prevent seizures. A 

score of 8 points or fewer corresponds to mild withdrawal 

symptoms. Scores of 9-15 points indicate moderate with- 

drawal, while a score of 15 or greater denotes severe with- 

drawal and an increased risk of delirium tremens and seizures. 

w Clinical Opiate Withdrawal Scale (COWS) (Wesson & Ling, 

2003) rates eleven common signs or symptoms of opiate with- 

drawal. The summed total score of the 11 items can be used 

to assess the intensity of opiate withdrawal and determine the 

extent of a patient’s physical dependence on opioids. A score 

of less than 12 on the COWS indicates mild or no opiate with- 

drawal symptoms while a score of 13 or more indicates mod- 

erate to severe withdrawal symptoms (Figure 6—4 Ml). 

Nursing Diagnoses and Interventions 
The primary nursing diagnoses and interventions for patients with 

substance abuse problems are listed in this section. Implications 

for nursing care in acute and home care settings are combined 

in this discussion. See the Case Study & Nursing Care Plan on 
page 119 for the patient experiencing withdrawal from alcohol. 

Injury, Risk for; Violence, Risk for 
w Assess patient’s level of disorientation to determine specific 

risks to safety. Knowledge of the patient’s level of cognitive 

functioning is essential to the development of an appropriate 

plan of care. 

a Obtain a drug history as well as urine and blood samples for 

laboratory analysis of substance content. Subjective history 

is often not accurate and knowledge regarding substance use 

is important for accurate assessment. 

m Place patient in a quiet, private room to decrease excessive 

stimuli, but do not leave patient alone if excessive hyperac- 

tivity or suicidal ideation is present. Excessive stimuli 

increase patient’s agitation. 

u Frequently orient patient to reality and the environment, 

ensuring that potentially harmful objects are stored outside 

the patient’s access. Patient may harm self or others if 

disoriented and confused. 

u Monitor vital signs every 15 minutes until stable and assess 

for signs of intoxication or withdrawal. The most reliable 
information about withdrawal symptoms are vital signs; they 

provide information about the need for medication during 
detoxification. 
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Clinical Institute Withdrawal Assessment of Alcohol Scale, Revised (CIWA-Ar) 

Patient: Date: Time: 

Pulse or heart rate, taken for one minute: 

NAUSEA AND VOMITING -- Ask "Do you feel sick to your 
stomach? Have you vomited?" Observation. 
0 no nausea and no vomiting 
1 mild nausea with no vomiting 
2 
3 
4 intermittent nausea with dry heaves 
5 
6 
7 constant nausea, frequent dry heaves and vomiting 

TREMOR -- Arms extended 
Observation. 

0 no tremor 

1 not visible, but can be felt fingertip to fingertip 
2 

3 

4 moderate, with patient's arms extended 
5 

6 
7 severe, even with arms not extended 

and fingers spread apart. 
- 

PAROXYSMAL SWEATS -- Observation. 
0 no sweat visible 

| barely perceptible sweating, palms moist 
5 

3 

4 beads of sweat obvious on forehead 

5 

6 

7 drenching sweats 

Blood pressure: 

AUDITORY DISTURBANCES -- Ask 

TACTILE DISTURBANCES -- Ask "Have you any itching, pins and 
needles sensations, any burning, any numbness, or do you feel bugs 
crawling on or under your skin?" Observation. 
0 none 

| very mild itching, pins and needles, burning or numbness 
2 mild itching, pins and needles, burning or numbness 
3 moderate itching, pins and needles, burning or numbness 
4 moderately severe hallucinations 

5S severe hallucinations 

6 extremely severe hallucinations 
7 continuous hallucinations 

"Are you more aware of 
sounds around you? Are they harsh? Do they frighten you? Are you 
hearing anything that is disturbing to you? Are you hearing things you 
know are not there?" Observation. 
0 not present 

1 very mild harshness or ability to frighten 

2 mild harshness or ability to frighten 

3 moderate harshness or ability to frighten 
4 moderately severe hallucinations 
5 severe hallucinations 

6 extremely severe hallucinations 

7 continuous hallucinations 

VISUAL DISTURBANCES -- Ask "Does the light appear to be too 
bright? Is its color different? Does it hurt your eyes? Are you seeing 
anything that is disturbing to you? Are you seeing things you know are 
not there?" Observation. 
0 not present 

1 very mild sensitivity 
2 mild sensitivity 

3 moderate sensitivity 

4 moderately severe hallucinations 
5 severe hallucinations 

6 extremely severe hallucinations 

7 continuous hallucinations 

ANXIETY -- Ask "Do you feel nervous?" Observation. 
0 no anxiety, at ease 

1 mild anxious 

2 
= 

4 moderately anxious, or guarded, so anxiety is inferred 
5 
6 

7 equivalent to acute panic states as seen in severe delirium or 
acute schizophrenic reactions 

AGITATION -- Observation. 
0 normal activity 

1 somewhat more than normal activity 
2 

3 
4 moderately fidgety and restless 
a, 

6 

7 paces back and forth during most of the interview, or constantly 
thrashes about 

HEADACHE, FULLNESS IN HEAD -- Ask "Does your head feel 
different? Does it feel like there is a band around your head?" Do not 
rate for dizziness or lightheadedness. Otherwise, rate severity. 
0 not present 

I very mild 
2 mild 
3 moderate 

4 moderately severe 

5 severe 

6 very severe 

7 extremely severe 

ORIENTATION AND CLOUDING OF SENSORIUM -- Ask 
"What day is this? Where are you? Who am I?" 
0 oriented and can do serial additions 

1 cannot do serial additions or is uncertain about date 
2 disoriented for date by no more than 2 calendar days 
3 disoriented for date by more than 2 calendar days 
4 disoriented for place/or person 

Total CIWA-Ar Score 

Rater's Initials 

Maximum Possible Score 67 

The CIWA-Ar is not copyrighted and may be reproduced freely. This assessment for monitoring withdrawal symptoms requires approximately 5 minutes to administer. The 
maximum score is 67 (see instrument). Patients scoring less than 10 do not usually need additional medication for withdrawal. 

Sullivan, J.T.; Sykora, K.; Schneiderman, J.; Naranjo, C.A.; and Sellers, EM. Assessment of alcohol withdrawal: The revised Clinical Institute Withdrawal Assessment for 
Alcohol scale (CIWA-Ar). British Journal of Addiction 84:1353-1357, 1989. 

Figure 6—3 @ Assessment Tool for Alcohol Withdrawal. 

Source. Clinical Institute Withdrawal Assessment of Alcohol Scale, Revised (CIWA-Ar) from “The Revised Clinical Institute Withdrawal Assessment for Alcohol scale (CIWA-Ar)” by J. T. Sullivan, K. Sykora, 
J. Schneiderman, C. A. Naranjo, & E. M. Sellers, 1989, British Journal of Addictions, 84, 1353-1357. Used by permission of Wiley-Blackwell. 
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Clinical Opiate Withdrawal Scale 

For each item, circle the number that best describes the patient’s signs or symptom. Rate on just the apparent 

relationship to opiate withdrawal. For example, if heart rate is increased because the patient was jogging just prior 

to assessment, the increase pulse rate would not add to the score. 

Patient’s Name: Date and Time / / 
% 

Reason for this assessment: 
“\ 

Resting Pulse Rate: _______beats/minute | GI Upset: over last 2 hour a 

Measured after patient is sitting or lying for one minute | 0 no GI symptoms 

0 pulse rate 80 or below 1 stomach cramps 

1 pulse rate 81-100 2 nausea or loose stool 

2 pulse rate 101-120 3 vomiting or diarrhea 

4 pulse rate greater than 120 5 Multiple episodes of diarrhea or vomiting _ | 

Sweating: over past 4 hour not accounted for by room Tremor observation of outstretched hands 

temperature or patient activity. 0 No tremor 

0 no report of chills or flushing 1 tremor can be felt, but not observed 

1 subjective report of chills or flushing 2 slight tremor observable 

2 flushed or observable moistness on face 4 gross tremor or muscle twitching 

3 beads of sweat on brow or face 

| 4 sweat streaming off face 

Restlessness Observation during assessment Yawning Observation during assessment 

0 able to sit still 0 no yawning 

1 reports difficulty sitting still, but is able to do so 1 yawning once or twice during assessment 

3 frequent shifting or extraneous movements of legs/arms | 2 yawning three or more times during assessment 

5 Unable to sit still for more than a few seconds . 4 yawning several times/minute 

Pupil size Anxiety or Irritability 

0 pupils pinned or normal size for room light 0 none 

1 pupils possibly larger than normal for room light 1 patient reports increasing irritability or anxiousness 

2 pupils moderately dilated 2 patient obviously irritable anxious 

5 pupils so dilated that only the rim of the iris is visible 4 patient so irritable or anxious that participation in 
the assessment is difficult 

Bone or Joint aches /f patient was having pain Gooseflesh skin 
previously, only the additional component attributed | 0 skin is smooth 

to opiates withdrawal is scored 3 piloerrection of skin can be felt or hairs standing up 
0 not present on arms 

1 mild diffuse discomfort 5 prominent piloerrection 

2 patient reports severe diffuse aching of joints/ muscles 

4 patient is rubbing joints or muscles and is unable to sit 
still because of discomfort 

Runny nose or tearing Not accounted for by cold 
symptoms or allergies 

0 not present Total Score 

1 nasal stuffiness or unusually moist eyes The total score is the sum of all 11 items 

2 nose running or tearing Initials of person 

| 4 nose constantly running or tears streaming down cheeks _| completing Assessment: 

Score: 5-12 = mild; 13-24 = moderate; 25-36 = moderately severe; more than 36 = severe withdrawal 

Provided by: Physician Clinical Support System, (877) 630-8812; PCSSproject@asam.org; www.PCSSmentor.org 

Figure 6—4 & Assessment Tool for Opiate Withdrawal. 
Source: Exce pted W SSO & Li Gh ‘Th Cli ica plate Wit d awal Sca e (COWS),” Vol. ob: No. Ds of the Jc Irnal 0 P { it issl ono a ig tA bu y Cati 0 ti 
ee ‘ 0 e e 0 iat sychoactive D ugs. ep inted WI pe Ss ubli IONS 
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George Russell, aged 58, 
fell at home and broke his 

arm. His wife took him to the 
ER and an open reduction internal fixation (ORIF) of 

his right wrist was performed under general anesthesia in the oper- 
ating room. He was admitted to the postoperative unit for observa- 
tion following surgery because he required large amounts of 
anesthesia during the procedure, 

Mr. Russell has a ruddy complexion and looks older than his 
Stated age. He discloses that he was laid off from his factory job 
2 years ago and has been working odd jobs until last week when 
he was hired by a local assembly plant. His father was a recov- 
ering alcoholic and his 30-yearold son has been treated for alco- 
hol abuse in the past. Mr. Russell states that he knows 
alcoholism runs in the family, but he feels that he has his drink- 
ing under control. However, he cannot remember the events that 
led up to his fall and how he might have broken his arm. 

ASSESSMENT 
During the nursing assessment, Mr. Russell is hesitant to provide 
information and refuses to make eye contact. Prior to his operation, 
a BAL was drawn because the ER nurse detected alcohol on his 
breath. His BAL was 0.40 %, which is 5 times the legal limit for 
intoxication in many states. His vital signs are within the upper lim- 
its of normal, but he is confused and disoriented with slurred 
speech and a slight tremor of the hands. He is 6 feet tal! and weighs 
140 pounds. His total albumin is 2.9 mg and he has elevated liver 
enzymes. His wife states that he rarely eats the meals she pre- 
pares because he is usually drinking and has no appetite for food. 

DIAGNOSES 
m /neffective Coping related to possible hereditary factor and 

personal vulnerability 
m Aisk for Injury related to aggressive behavior, unsteady gait 

and impaired motor responses 
m /neffective Denial related to inability to recognize maladaptive 

behaviors caused by substance use 
m /mbalanced Nutrition: Less than Body Requirements related 

to anorexia manifested by decreased weight and low serum 
protein levels 

EXPECTED OUTCOMES 

m Patient will express his true feelings associated with using 
alcohol as a method of coping with stressful situations. 

m Patient will identify three adaptive coping mechanisms he can 
use as alternatives to alcohol in response to stress. 

m Patient will verbalize the negative effects of alcohol and agree 
to seek professional help with his drinking. 

Denial, Ineffective 
m Be genuine, honest, and respectful of the patient. Keep all 

promises and convey an attitude of acceptance of the patient. 

The development of a nonjudgmental, therapeutic nurse—patient 

relationship is essential to gain the patient’s trust. 

w Identify maladaptive behaviors or situations that have 

occurred in the patient’s life and discuss how the use of sub- 

stances may have been a contributing factor. The first step in 

combating denial is for the patient to recognize the 

relationship between substance use and personal problems. 

= Do not accept the use of defense mechanisms such as 

rationalization or projection as the patient attempts to blame 

others or make excuses for his or her behavior. Use confronta- 

tion with caring to avoid placing the patient on the defensive. 

Confrontation interferes with the patient's ability to use denial. 

CASE STUDY & NURSING CARE PLAN Withdrawal from Alcohol 

m Patient will be free of injury as evidenced by steady gait and 
absence of subsequent falls. 

m@ Patient will gain 1 Ib (0.45 kg) per week without evidence of 
increased fluid retention. Serum albumin levels will return to 
normal range. 

PLANNING AND IMPLEMENTATION 
m Establish trusting relationship with patient and spend time 

with him discussing his feelings, fears, and anxieties. 
m@ Consult with a physician regarding a schedule for medica- 

tions during detoxification and observe for signs of with- 
drawal syndrome. 

m Explain the effects of alcohol abuse on the body and empha- 
size that prognosis is closely associated with abstinence. 

m Teach a relaxation technique that is useful in the patient's 
opinion. 

m Provide community resource information about self-help 
groups and, if patient is receptive, a list of meeting times and 
phone numbers. 

m Consult with a dietitian to determine number of calories 
needed to provide adequate nutrition and realistic weight 
gain. Document intake, output, and calorie count. 

m@ Consult with physician to begin vitamin B, (Thiamine) and 
dietary supplements. 

EVALUATION 
Mr. Russell was discharged fram the postoperative unit without 
complications. He successfully underwent detoxification and 
contacted the Employee Assistance Program (EAP) at his new 
place of employment. He was on medical leave while his arm 
completely healed and now attends Alcoholics Anonymous 
meetings 5 days a week. He reports that he enjoys taking long 
walks with his wife in the warm weather and that his appetite 
has returned. He has gained 10 pounds in the past 6 weeks and 
feels physically better than he has in many years. 

CRITICAL THINKING IN THE NURSING PROCESS 
1. Explain why it would be important to include questions about 

Mr. Russell's medication history and his use of other medica- 
tions during the initial nursing assessment. 

2. Mr. Russell asks you to explain the risks of taking disulfiram 
(Antabuse). What should you tell him? 

3. Develop a care plan for Mr. Russell for the nursing diagnosis of 
Alteration in Nutrition: Less than Body Requirements. Why is 
this necessary? 

See Evaluating Your Response in Appendix C. 

= Encourage patient participation in therapeutic group activi- 
ties such as co-occurring disorder or Alcoholics Anonymous 
(AA) meetings with other people who are experiencing or 
have experienced similar problems. Peer feedback is often 
more accepted than feedback from authority figures. 

Coping, Ineffective 
= Establish trusting relationship. Trust is essential to the 

nurse—patient relationship. 
m Set limits on manipulative behavior and maintain consistency 

in responses. Patient is unable to set own limits and must 
begin to accept responsibility without being manipulative. 

= Encourage patient to verbalize feelings, fears, or anxieties. 
Use attentive listening and validate patient’s feelings with 
observations or statements that acknowledge feelings. 
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Verbalization of feelings helps patient to develop insight into 

behaviors and long-standing problems. 

= Explore methods of dealing with stressful situations other 

than resorting to substance use. Provide encouragement for 

changing to a healthier lifestyle. Teach healthy coping mech- 

anisms (e.g., physical exercise, progressive muscle relax- 

ation, deep breathing exercises, meditation, and imagery). 

Patient needs knowledge about how to adapt to stress 

without resorting to drug use. 

Nutrition, Imbalanced: Less than Body Requirements 

a Administer vitamins and dietary supplements as ordered by 

physician. Vitamin B, is necessary to prevent complications 

from chronic alcoholism such as Wernicke’s syndrome. 

= Monitor lab work (e.g., total albumin, complete blood count, 

urinalysis, electrolytes, and liver enzymes) and report signif- 

icant changes to physician. Objective laboratory tests 

provide necessary information to determine the extent of 

malnourishment. 

= Collaborate with dietitian to determine number of calories 

needed to provide adequate nutrition and realistic weight 

gain. Document intake, output, and calorie count. Weigh 

daily if condition warrants. Weight loss or gain is important 

assessment information so that an appropriate plan of care 

can be developed. 

a Teach the importance of adequate nutrition by explaining the 

food guide pyramid and relating the physical effects of mal- 

nutrition on body systems. Patient may have inadequate 

knowledge of proper nutritional habits. 

Self-Esteem, Chronic or Situational Low 
= Spend time with the patient and convey an attitude of accept- 

ance. Encourage the patient to accept responsibility for his or 

her own behaviors and feelings. An attitude of acceptance 

enhances self-worth. 

= Encourage the patient to focus on strengths and accomplish- 

ments rather than weaknesses and failures. Minimize 

attention to negative ruminations. 

m Encourage participation in therapeutic group activities. Offer 

recognition and positive feedback for actual achievements. 

Success and recognition increase self-esteem. 

m Teach assertiveness techniques and effective communication 

techniques such as the use of “I feel” rather than “You make 

me feel” statements. Previous patterns of communication 

may have been aggressive and accusatory, causing barriers 

to interpersonal relationships. 

Deficient Knowledge 

m Assess the patient’s level of knowledge and readiness to 

learn the effects of drugs and alcohol on the body. 
Baseline assessment is required to develop appropriate 

teaching material. 

w Develop a teaching plan that includes measurable objectives. 

Include significant others, if possible. Lifestyle changes often 

affect all family members. 
= Begin with simple concepts and progress to more complex 

issues. Use interactive teaching strategies and written materi- 
als appropriate to the patient’s educational level. Include infor- 
mation on physiological effects of substances, the propensity 
for physical and psychological dependence, and the risks to a 

fetus if the patient is pregnant. Active participation and 

handouts enhance retention of important concepts. 

Sensory Perception, Disturbed 

Observe for withdrawal symptoms. Monitor vital signs. 

Provide adequate nutrition and hydration. Place on seizure, 

precautions. These actions provide supportive physical care 

during detoxification. 

Assess level of orientation frequently. Orient and reassure 

the patient of safety in presence of hallucinations, delusions, 

or illusions. Patient may be frightened. 

Explain all interventions before approaching the patient. 

Avoid loud noises and talk softly to the patient. Decrease 

external stimuli by dimming lights. Excessive stimuli 

increase agitation. 

Administer prn medications according to detoxification 

schedule. Benzodiazepines help to minimize the discomfort 

of withdrawal symptoms. 

Thought Processes, Disturbed 

Give positive reinforcement when thinking and behavior are 

appropriate or when the patient recognizes that delusions are 

not based in reality. Drugs and alcohol can interfere with the 

patient’s perception of reality. 

Use simple, step-by-step instructions and face-to-face inter- 

action when communicating with the patient. Patient may be 

confused or disoriented. 

Express reasonable doubt if the patient relays suspicious or 

paranoid beliefs. Reinforce accurate perception of people or 

situations. It is important to communicate that you do not 

share that false belief as reality. 

Do not argue with delusions or hallucinations. Convey 

acceptance that the patient believes a situation to be true, but 

that the nurse does not see or hear what is not there. Arguing 

with the patient or denying the belief serves no useful 

purpose, because delusions are not eliminated. 

Talk to the patient about real events and real people. Respond 

to feelings and reassure the patient that he or she is safe from 

harm. Discussions that focus on the delusions may aggravate 

the condition. Verbalization of feelings in a nonthreatening 

environment may help the patient develop insight. 

Using NANDA, NIC, and NOC 
Linkages between a selected NANDA nursing diagnosis, NIC, 

and NOC for the patient with a substance abuse problem are 

shown in the chart that follows. 

Community-Based Care 
The community provides many options for treating substance 

abuse including a mixture of individual, group, and family 

therapy. Medical detoxification can occur in hospitals, psychi- 

atric units, special substance abuse units, methadone clinics, 

or outpatient settings. Less restrictive environments include 

residential rehabilitation programs, halfway houses, and par- 
tial hospitalization programs. These programs provide struc- 
tured environments for the recovering substance abuser while 
maintaining a viable presence in the community. In addition, 
patients can obtain vocational counseling, become involved in 
self-help groups such as Alcoholics Anonymous or Narcotics 
Anonymous, and receive drug and health education. 
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Nursing Nursing Nursing 
Diagnoses Interventions Outcomes 

m Defensive m Patient gw Risk Control: 
Coping Contracting Alcohol Use, Drug 

m Anxiety Reduction Use, Tobacco Use 
= Coping mw Anxiety Control 

Enhancement m Coping 
= Counseling w Symptom Control 
m Decision-Making Behavior 

Support mw Self-Esteem 
m Self-Awareness 

Enhancement 
Note: Data from Moorhead, S., Johnson, M. , Maas, M., & Swanson, E. (Eds.). (2008). 
Nursing outcomes classification (NOC) (ath ed.). St. Louis: Mosby; North American 
Nursing Diagnosis Association. (2009) Nursing diagnoses: Definitions & classification 
2009-2011. Philadelphia: Wiley-Blackwell; Bulechek, G. M., Butcher, H. K., & 
Dochterman, J. (2008). Nursing interventions classification (NIC) (4th ed.). St. Louis: 
Mosby. Reprinted by permission. 
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Teaching the patient and family includes the following: 
= The negative effects of substance abuse, including physical 

and psychological complications of substance abuse 
= The signs of relapse and the importance of after care pro- 

grams and self-help groups to prevent relapse 
= Information about specific medications that help to reduce the 

craving for alcohol (naltrexone [ReVia] and acamprosate 
[Campral]) and maintain abstinence (disulfiram [Antabuse]), 
including the potential side effects, possible drug interactions, 
and any special precautions to be taken (e.g., avoiding OTC 
medications such as cough syrup that may have alcohol content) 

= Ways to manage stress including techniques such as pro- 
gressive muscle relaxation, abdominal breathing techniques, 
imagery, meditation, and effective coping skills 

In addition, suggest the following resources: 

w Alcoholics Anonymous, Narcotics Anonymous, and other 

self-help groups 

Employee assistance programs 

Individual, group, and/or family counseling 

Community rehabilitation programs 

National Alliance for the Mentally III 

MEMORY CUE 
Patients are at highest risk for relapse within the first few 
months after stopping the abused substance. An acronym 

that can assist the patient in recognizing behaviors that lead 

to relapse is HALT: hungry, angry, lonely, and tired. Nurses 

should emphasize the importance of a balanced diet, ade- 

quate sleep, healthy recreation activities, and a caring support 

system to prevent relapse. 
apy eerie omer rr eee cere 

Impaired Nurses 
Healthcare providers are as susceptible as anyone else for 

developing substance abuse. By nature of their roles, dentists, 

pharmacists, physicians, and nurses are in frequent contact 

with drugs and are at high risk for substance abuse problems. 

One study exploring family history of alcohol and drug use in 

healthcare professionals found that nurses reported a higher 

prevalence of alcoholism in their families than dentists and 
physicians (Kenna & Wood, 2005). However, no significant 
differences were found in healthcare professionals’ drinking 
levels. As a rule, nurses experience many pressures in the 
workplace and have easy access to drugs. This temptation may 
result in greater vulnerability for substance abuse and depend- 
ence and can lead to impaired professional practice. Nurses 
must act responsibly when coworkers display signs of sub- 
stance use. Healthcare professionals have a higher risk for opi- 
ate abuse than other professionals due to the high accessibility 
of opiates in their line of work. If colleagues are showing signs 
of a substance abuse problem, information about impaired 
nurse programs is available through most state boards of nurs- 
ing to help individual nurses. Nurses convicted of working or 
driving under the influence of alcohol, illegal substances, or 
nonmedical use of prescription drugs are subject to discipli- 
nary action by their state board of nursing. A disciplinary hear- 
ing is held and may result in censure, probation, or suspension 
of a professional license. The loss of professional licensure is 
the most severe form of disciplinary action and may prevent an 
individual from ever practicing nursing again. Warning signs 
of impaired nurses in the workplace are listed in Table 6—4. 

TABLE 6-4 Warning Signs of Impaired Nurses ir i oe 
. the Workplace 

AT-RISK SITUATIONS OBSERVABLE WARNING SIGNS 

Inaccurate narcotic counts or frequent 
missing drugs 

Patients complain of ineffective pain 
control, deny receiving pain meds 

Excessive “wasting” of drugs 

Volunteering to give medications 
to patients 

Frequent trips to the bathroom 

Easy access to 
prescription drugs 

Frequent tardiness or absenteeism, 
especially before and after scheduled 
days off 

Haphazard, shoddy charting 

Patient care judgment errors 

Unorganized, erratic behavior, 
unkempt appearance 

Role strain 

Irritability, unable to focus or 
concentrate 

Abrupt mood swings 

Isolating self, taking long breaks 

Apathetic, depressed, lethargic 

Unexplained absences from 
assigned unit 

Depression 

Signs of alcohol Smell of alcohol on breath 

or drug use Excessive use of perfumes, mouth- 
wash, or mints 

Slurred speech, flushed face, red- 
dened eyes, unsteady gait 

Wearing long sleeves in hot weather 
to cover up arms 

Signs of Tremors, restlessness, sweating 
withdrawal Watery eyes, runny nose, 

stomach aches 
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CHAPTER HIGHLIGHTS 

m Substance abuse is the unsanctioned use of any chemical 

despite adverse effects on the individual's physical, psychologi- 

cal, interpersonal, or social health. 

m Substance dependence occurs when control over the chemical 

substance is lost and. the individual must use increasing amounts 

to produce the desired effect (tolerance) and must use the sub- 

stance to avoid or relieve uncomfortable symptoms (withdrawal). 

m= Combinations of genetic, biologic, psychological, and sociocultural 

factors contribute to substance abuse or dependence. Addictive 

behavior has been linked to biochemical changes in dopamine and 

serotonin brain levels as well as heredity, ethnic differences, and 

peer pressure. Thorough assessment of individual risk factors is 

necessary to plan and deliver appropriate nursing interventions. 

w Adolescents are particularly influenced by society and peers to 

use substances, predominantly tobacco, alcohol, and illicit 

drugs. A positive ethnic identity and family environment act as 

“protective” deterrents for substance use. 

m Substance abusers have common characteristics including risk- 

taking behavior, low tolerance for frustration or pain, compulsive 

preoccupation with the substance, anxiety, anger, and low self- 

esteem. Stress management, anger control, social support, and 

counseling are nelpful strategies to avoid substance abuse and 

dependence: 

g Alcohol is the most commonly used and abused legal substance 

in America; however, polysubstance abuse is frequent in many 

TEST YOURSELF NCLEX-RN® REVIEW 

1. What is the minimum level of alcohol in the blood for an 

individual to be considered intoxicated ? 

1. 0.05% 

2. 0.08% 

3. 0.50% 

4. 1.00% 

2. Which of the following questions is most appropriate when 

interviewing the patient who is suspected of alcohol abuse 

problems? 

1. “Typically, how many days per week do you drink alcoholic 

beverages?” 

2. “Have you been drinking lately?” 

3. “You don't drink much alcohol, do you?” 

4. “Has your drinking caused a lot of problems between you 

and your spouse?” 

3. What is the rationale behind ordering thiamine (vitamin B,) for 

a person with a history of chronic alcoholism? 

1. to prevent acute pancreatitis 

2. to prevent cirrhosis of the liver 

3. to prevent hepatic encephalopathy 

4. to prevent Wernicke’s encephalopathy 

4. Which of the following substances present the highest med- 
ical danger during withdrawal? 

1. CNS stimulants and amphetamines 

2. opiates and marijuana 

3. alcohol and CNS depressants 
4. amphetamines and hallucinogens 

5. What is the rationale for prescribing disulfiram (Anatabuse) for 
a person who suffers from alcohol abuse? 
1. to decrease the discomfort of withdrawal symptoms 

i 

individuals. Marijuana is the most commonly used illicit drug. Both 

alcohol and marijuana are considered “gateway” drugs to harder 

substance afpuse. Substances such as cocaine and methamphet- 

amine are often used in conjunction with alcohol. Prescription 

anti-anxiety agents have been abused in the past, and there is a 

growingstrend in prescription narcotic analgesic abuse. 

m Nursing care of patients experiencing substance abuse prob- 

lems includes,health promotion efforts to prevent substance 

abuse; comprehensive physical, spiritual, and psychosocial 

assessment; and interventions for the human responses of inef- 

fective coping and denial, imbalanced nutrition, low self-esteem, 

disturbed thought processes, disturbed sensory perception, and 

risk for injury or violence. 

m Severe alcohol withdrawal or delirium tremens is a medical 

emergency that usually occurs 2 to 5 days following cessation of 

use. Asymptom-triggered approach to the administration of ben- 

zodiazepines during alcohol withdrawal results in less total med- 

ication use and requires a shorter duration of treatment. 

m The community provides many options for treating substance 

abuse including a mixture of individual, group, and family ther- 

apy. A successful aftercare program includes resources to help 

manage stress and prevent relapse. 

w Nurses are susceptible to substance abuse due to pressures in 

the workplace and easy access to drugs. Nurses need to assess 

their response to stress and seek early treatment for depressive 

symptoms to avoid impaired professional practice. 

2. to decrease the pleasant, reinforcing effects of alcohol 

3. to prevent the breakdown of alcohol, thereby inhibiting 

impulsive drinking 

4. to block the signs and symptoms of alcohol withdrawal 

6. Which is NOT a warning sign of substance abuse in the nurse? 

1. impaired motor coordination, slurred speech, bloodshot eyes 

2. unkempt appearance, disorganized, erratic behavior 

3. patients consistently report effective pain control 

4. frequent absenteeism or tardiness, unexplained absences 

from the unit 

7. Which of the following statements is false? 

1. Smoking is the leading known cause of preventable death 

and disease among women. 

2. The smoking rates for women have steadily declined since 

the 1950s. 

3. Women who smoke during pregnancy have a higher risk for 

spontaneous abortions. 

4. Women who smoke have an increased risk for stroke and 
heart disease. 

8. Which statement by the patient illustrates an understanding 

of your teaching regarding naltrexone (ReVia)? 

1. “| should read labels of OTC cold medicines to make sure 
they don't have alcohol.” 

2. "| should stop taking all pain medications before starting on 
naltrexone.” 

3. “| should go to my Narcotics Anonymous meetings for 
1 month, then | can stop going.” 

4. “| should wear a medical alert bracelet that states I'm 
taking naltrexone.” 



9. Which of the following is a realistic goal for a patient with sub- 
stance abuse? 
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10. An appropriate nursing diagnosis for a patient with substance 
abuse problems is which of the following. 

ils The patient will identify ways to deal with stressful situa- 1. Imbalanced Nutrition: Greater than Body Requirements 
tions instead of resorting to substance use. related to food intake in excess of energy expenditure 2. The patient will refrain from using substances until craving 2. Excess Fluid Volume related to increased intake of vitamins for the substance has been eliminated. and dietary supplements 

3 The patient will focus on negative aspects of past behav- 3. Ineffective Denial related to inability to recognize maladap- 
lors and interpersonal relationships. tive behaviors related to substance use 

4. The patient will be able to use alcohol or drugs in moderation. 4. Disturbed Thought Processes related to infectious process 
and pain 

See Test Yourself answers in Appendix C. 
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LEARNING OUTCOMES 

1. Distinguish the difference between an emergency and 

a disaster. 

2. Describe the types of injuries and manifestations associ- 

ated with biologic, chemical, or radiologic terrorism. 

3. Discuss nursing interventions for the treatment of injuries 

related to biologic, chemical, or radiologic terrorism. 

CLINICAL COMPETENCIES 

1. Assess health status of patients who have experienced a 

disaster and monitor, document, and triage to the appropri- 

ate level of care. 

2. Use evidence-based interventions to plan and implement 

nursing care for patients with injuries suffered as a result of 

a disaster. 

3. Using assessment skills, implement and evaluate individu- 

alized nursing interventions for patients who are victims 

of disasters. 

Nursing Care of Patients 
| Experiencing Disasters 

4. Explain the rationale for reverse triage in disasters versus 

conventional triage in emergencies. 

5. Discuss situations requiring the need for patient isolation or 

patient decontamination. 

6. Discuss the role of the nurse in disaster planning, 

response, and mitigation. 

4. Provide safe and knowledgeable nursing care to treat 

disasterrelated injuries. 

5. Evaluate and revise plan of care to restore functional health 

status to patients who have sustained injuries due to 

a disaster. 

6. Provide education to promote prevention of disasterrelated 

injuries. 

bioterrorism, 726 

cold zone, 133 

conventional weapons, 125 

disasters, 124 

emergency, 125 

hot zone, 133 

man-made disasters, 125 

mass casualty incidents, 125 

mitigation, 137 

natural disasters, 124 

weapons, 125 

preparedness, 7317 

All nurses will be expected to know how to provide care for vic- 

tims of disasters whether they work in acute care settings, ambu- 

latory sites, long-term care facilities, or at home in their 

communities. There is no way to know where or when disasters 

may strike. Because of this, nurses must be prepared to assist 

patients, families, friends, healthcare workers, first responders, 

and communities in their recovery from disastrous events. There 

are a number of basic competencies that nurses should be cog- 

nizant of related to disaster preparedness. The International 
Nursing Coalition for Mass Casualty Education (INCMCE) was 
founded to ensure a competent nurse workforce to respond to 
mass casualty incidents (MCIs) by facilitating the development 
of policies related to mass casualty events as they influence the 
public health infrastructure and affect nursing practice, educa- 
tion, research, and regulation (International Nursing Coalition 
for Mass Casualty Education [INCMCE], 2003). 

The purpose of the Educational Competencies for 
Registered Nurses Responding to Mass Casualty Incidents 
publication (2003) is to provide registered nurses with the 

multiple casualty incidents, 125 

nonconventional terrorist 

personal protective equipment (PPE), 733 

radiation sickness, 129 

recovery, 137 

reverse triage, 132 

surge capacity, 737 

terrorism, 125 

triage, 132 

warm zone, 133 

awareness of critical competencies necessary to respond effec- 

tively to mass casualty events (Box 7-1). Nurses are expected 

to have sufficient knowledge to recognize the potential for a 

disaster event; when such an event has occurred; and what 

nurses can do to protect themselves, family members, and com- 

munity members from harm or from potential exacerbation of 

conditions. Nurses must be aware of their role in disaster plan- 
ning, response, and mitigation. Equally important, nurses must 
be aware of professional limitations. and be able to respond to 
MClIs appropriately within the scope of nursing practice. 

Disasters and Emergencies 
Noji (1997) defined disasters as “events that require extraordi- 
nary efforts beyond those needed to respond to everyday emer- 
gencies.” Disasters may be natural or man-made. Natural 
disasters are caused by acts of nature or emerging diseases. 
They may be predictable through advanced meteorologic téch- 
nologies or unexpected. For example, Hurricane Katrina hit 



landfall on August 29, 2005, along the Central Gulf Coast. The 
hurricane caused vast devastation as its storm surge breached 
the levee system that protected New Orleans from Lake 
Ponchartrain and the Mississippi River. Most of the New 
Orleans area was flooded, and heavy damage was also inflicted 
on the coasts of Mississippi and Alabama. Katrina is consid- 
ered one of the most destructive and costliest natural disasters 
in the history of the United States (U.S. Department of 
Homeland Security, 2008). Man-made disasters are either 
accidental or intentional. They include complex emergencies, 
technologic disasters, material shortages, and other disasters 
not caused by natural hazards. Examples of man-made or 
human-generated disasters include war; chemical, biologic, 
radiologic, and nuclear terrorism: transportation accidents; 
group violence; food or water contamination; deforestation; 
and building collapses. Contamination of large amounts of veg- 
etables at a grocery store is an example of a deliberate or 
intentional man-made disaster. A campfire that has been left 
unattended such that the embers are carried by high winds to 
the dry trees and brush nearby, creating a massive forest fire is 
an example of a man-made accidental disaster. 

An emergency is distinguished from a disaster in that an 
emergency encompasses an unforeseen combination of cir- 
cumstances calling for immediate action for a range of victims 
from one to many. For example, a motor vehicle crash may call 
for emergency assistance for a small number of individuals 
whose injuries are minor to very severe or fatal. Emergencies 
are generally accommodated within the emergency manage- 
ment system. Disasters seldom involve a single victim. 
Instead, disasters are complex emergencies that significantly 
overwhelm available hospitals, emergency medical services, 
facilities, and resources. Disasters are typically labeled as 
multiple casualty incidents with more than 2 but fewer than 

100 persons injured or mass casualty incidents in which 100 

or more casualties are involved (Beachley, 2005). An example 
of a mass casualty incident is that of an entire community 
affected by the release of a hazardous material such as a chem- 

ical as a result of a train derailment. With human fatalities of 

approximately 200,000 and 1,300 in Banda Aceh and the Gulf 

BOX 7-1 Educational Competencies for Registered 
Nurses Responding to Mass Casualty Incidents 

Core Competencies 
1. Critical thinking 
2. Assessment 

-3. Technical skills 
4. Communication 

Core Knowledge Areas 
1. Health promotion, risk reduction, and disease prevention 
2. Healthcare systems and policy 
3. Illness and disease management 
4. Information and healthcare technologies 
5. Ethics 
6. Human diversity 

Professional Role Development 
1. A description of nursing roles in MCls 
2. Identification of the most appropriate or most likely 

healthcare role for oneself during an MCI 

Source: INCMCE (2003). 
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Coast, respectively, the tsunami in Indonesia and Hurricane 
Katrina are prime examples of mass casualty incidents 
(American Red Cross, 2006). In summary, the key difference 
between an emergency and a disaster is that an emergency can 
be handled by the usual emergency management systems 
already in place, while a disaster overwhelms general emer- 
gency systems and requires additional resources. 

Causes of Disasters 
Disasters may result from a variety of causes, including haz- 
ardous materials and terrorism. 

Hazardous Materials 
Hazardous materials pose a potential risk to life, health, or 

property if they are released because of their chemical, bio- 
logic, or physical nature. The hazard exists during any stage of 
use, from the production and storage of these substances to 
their transportation, use, or disposal. Hazardous materials 
accidents range from the unintentional release of household 
hazardous materials, to chemical spills on highways, to 
groundwater contamination by naturally occurring methane 
gas (Langan & James, 2005). 

Terrorism 
Terrorism is defined by the U.S. Department of Defense as the 
“calculated use of violence or the threat of violence to inculcate 
fear; intended to coerce or to intimidate governments or soci- 

eties in the pursuit of goals that are generally political, religious 
or ideological.” One of the goals of terrorism is to cause psy- 
chologic effects that reach a much wider audience than the 
immediate victims or object of an attack. High-profile acts 
draw attention to the terrorists and their cause. It is thought that 
terrorists seek to obtain leverage, influence, and power through 
the publicity generated by their violence (Hoffman, 2008). 

The weapons terrorists use are often described as conven- 
tional and nonconventional. Conventional weapons include 
bombs and guns. Car and truck bombs have become powerful 
weapons in suicide attacks such as the Oklahoma City bomb- 
ing of the Alfred P. Murrah Federal Building on April 19, 1995. 
Terrorists use explosive bombs such as letter, parcel, pipe, 
barometric, and fertilizer truckbombs, as well as incendiary 
bombs such as Molotov cocktails. Other types of conventional 
terrorist weapons include handguns, rifles, semiautomatic 

weapons, hand grenades, rocket-propelled devices, and even 

surface-to-air, shoulder-fired missiles that can bring down hel- 

icopters, fighter aircraft, and civilian airliners (Through The 
Eyes of Terror, n.d.). 

Nonconventional terrorist weapons include those in the 

chemical, biologic, and nuclear categories. Chemical terrorism 

attacks may manifest as the release of a toxin into highly pop- 

ulated areas, bodies of water, and unventilated areas. Another 

type of chemical terrorism is a specific attack on a particular 

product, especially a food product. This is accomplished by 

introducing a toxic chemical substance directly into the prod- 

uct. The anthrax attacks against U.S. public officials after 9/11 

illustrate how these small amounts of “white powder” can 

encourage mass panic and hysteria in the public (Simonsen & 

Spindlove, 2007) (See Box 7-2). 
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Bioterrorism 
Another name for biologic terrorism is bioterrorism. Biologic 

terrorism is the “use of etiological agents (disease) to cause 

harm or kill a population, food, and/or livestock. Biological ter- 

rorism includes the use of organisms such as bacteria, viruses, 

and rickettsia and the use of products of organisms—toxins. 

The main purpose of biologic weapon use is mass devastation. 

Unfortunately, it is not uncommon for the results of a biologic 

attack not to be known for several hours or days after the attack 

because aerosolized biologic particles are odorless, colorless, 

and tasteless. Unless the terrorists announce the biologic 

attack, it may remain unknown until patients begin to present 

at emergency departments or physicians’ offices a few days or 

weeks after the release of the agent. Detection is difficult 

because of the numerous different healthcare facilities avail- 

able for patient treatment. Surveillance is essential to detect 

such an event. The goal of the surveillance system is to deter- 

mine the status of the public’s health and detect any sudden 

change in that status. Fortunately, biologic weapons are not as 

common, accessible, or available as chemical weapons. 

Healthcare providers must be alert to the recognition, 

reporting, and treatment of high-priority biologic agents. A dis- 

aster preparedness plan should be established in every health- 

care facility that outlines the protocol and procedures to be 

taken with a suspected bioterrorism attack. Hospital staff will 

alert the infection control nurse when subtle changes or trends 

in symptoms among patients are seen. The public health 

department is also given this data. When an unusual disease 

BOX 7-2 Biologic Threat Infections 

Following the terrorist attacks on September 11, 2001, and the 
development of anthrax cases in the United States, concern has 
arisen about the possible use of biologic weapons. The most likely 
pathogens to be used for this purpose include anthrax, smallpox, 
botulism, pneumonic plague, and viral hemorrhagic fevers. 

Anthrax is an acute bacterial infection caused by Bacillus 

anthracis, a gram-positive, spore-producing organism that occurs 
in inhaled, cutaneous, and gastrointestinal forms. The spores are 
impervious to temperature and sunlight, and remain viable 
for years. 

Inhalation anthrax carries the highest mortality rate because 
spores of one to five microns are easily inhaled and deposited in 
the alveoli. The patient initially exhibits influenza-like symptoms 
such as fever, nonproductive cough, headache, and malaise that 
advances to respiratory distress, mediastinal widening, and 
hemodynamic collapse in 3 to 5 days. Death may occur shortly 

thereafter. Untreated patients die in 2 to 3 days. The characteris- 
tic lesion of cutaneous anthrax progresses from an itching 
papule to a painless, serosanguineous-filled vesicle that forms a 
black necrotic center. Patients who ingest the anthrax bacillus 
develop nausea, vomiting, severe abdominal pain, and bloody 
diarrhea. Diagnosis is confirmed by a positive blood culture, poly- 
merase chain reaction, and serology. On confirmation of anthrax 
exposure, prophylaxis is initiated with oral ciprofloxacin (Cipro) or 
doxycycline (Doxycin) for 60 days; people with confirmed sys- 
temic anthrax cases must receive anti-infectives intravenously 
(CDC, 2006). 

Healthcare workers risk exposure to anthrax through direct 
contact with a contaminated surface, exposed persons’ contam- 
inated clothes, or direct unprotected contact with the open 

pattern presents itself, laboratories perform tests on cultures 

that would normally be discarded as contaminants. Laboratory 

personnel report unusual clusters of laboratory results. Special 

laboratories have been established to perform a battery of tests 

on suspicious specimens of rarely seen bacteria, toxins, 

viruses, or increased numbers of a particular strain or speci 

men. The Centers for Disease Control and Prevention (CDC) 

have created detailed “Fact Sheets” about bioterrorism agents 

and diseases for healthcare providers. 

a 

Nuclear/Radiologic Terrorism 
The nuclear category.of nonconventional terrorist weapons 

encompasses the use of a nuclear device to cause mass murder 

and devastation. This category of terrorism includes the use or 

threat of the use of fissionable radioactive materials in an attack. 

An explosion at a nuclear power plant is an example of this type 

of terrorism. Using conventional weapons against one of the 

many nuclear reactors in the world could cause an explosion 

that would cause extensive and possibly irreversible environ- 

mental damage. Damage to the reactors could cause radioactive 

matter to be released into the atmosphere, potentially endanger- 

ing large population centers (U.S. Department of State, 2009). 

The radiologic dispersion bomb is probably the most acces- 

sible nuclear device to be used by terrorists. Another name for 

this device is dirty bomb because it consists of a conventional 

explosive and radioactive waste by-products from nuclear reac- 

tors. The dirty bomb discharges deadly radioactive particles 

into the environment. It is cheaper to make than a nuclear bomb 

lesions of cutaneous anthrax. Guidelines for decontamination of 
extensively exposed persons include removal of clothing and 
storage in a sealed plastic bag, and showering with soap and 

water. If gross contamination with the agent occurs and soap 
and water decontamination is ineffective, use a bleach solution 
(1:10 dilution of household bleach/final hypochlorite concentra- 
tion 0.5%) and rinse after 10 to 15 minutes (Heymann, 2004). 

In 1980, the World Health Organization certified that smal/pox 
was eradicated. Routine smallpox vaccination was discontinued in 
1972, leaving people under the age of 39 at risk for this disease if it 
reappears or is used as a weapon. Smallpox spreads by direct con- 
tact or by inhalation of respiratory droplets. Symptoms include a 
high fever, headache, and malaise, followed by a vesicular/oustular 
rash appearing simultaneously on the face and extremities. Once 
the lesions break open and spread large amounts of the virus into 
the mouth and throat, people are highly contagious and should be 
placed in negative-pressure rooms. Anyone exposed to the patient 
should be vaccinated and monitored closely. Vaccination up to | 
4 days after exposure and before a rash appears provides almost 
complete protection (World Health Organization (WHO), 2009). | 
Healthcare providers should be alert to illness patterns that could 
indicate an unusual infectious disease outbreak. Indicators of a bio- 
logic agent release include increased disease incidence among 
people in the same geographic area (e.g., people who attended the 
same event), the disease pattern is inconsistent with patient age, 
such as chickenpox among adults; and a patient presents with 
symptoms of a rare disease. The presence of one or more of these 
indicators should be reported to public health authorities to deter- 
mine the infectious disease source and to prevent further exposure 
(WHO, 2009). 



and radioactive waste material is relatively easy to obtain. 
Radioactive waste is found throughout the world and is typi- 
cally not as well guarded as nuclear weapons. 

Types of Disasters with Common 
Injuries 
This section describes a variety of disasters with the injuries 
that are common to each specific disaster, Table 7—1 outlines 
types of disasters with related injuries and nursing implications. 

Hurricanes, Tornados, and Tsunamis 
A hurricane is a type of tropical cyclone. It is a low-pressure 
system that generally forms: in the tropics. Hurricanes can 
wreak havoc on coastlines as well as several hundred miles 
inland. Hurricanes and tropical storms can also Spawn torna- 
does, create storm surges along the coast, and cause extensive 
damage from heavy rainfall. Floods are deadly and destructive. 
Excessive rain can trigger landslides or mudslides, especially 
in mountainous regions. Flooding on rivers and streams may 
persist for several days or more after the storm (Federal 
Emergency Management Agency, 2008). 

Common physical effects include asphyxia due to drown- 
ing; wounds; bone, joint, and muscle injuries; aggravation of 
chronic illnesses; stress-related symptoms; upper respiratory 
infections; gastrointestinal illnesses; clean-up injuries; animal, 
snake, and insect bites; skin irritations and infections; obstetri- 
cal complications; and waterborne and insect-borne diseases 
from contaminated water supplies and insect breeding grounds 
(Clark, 2008; Smith & Maurer, 2005). 

As a result of Hurricane Katrina, many people lost their 
homes, family members, friends, and the environment that sup- 

ported their daily routines. Many basic physical needs in the 

aftermath of the hurricane could not be met, which put sur- 

vivors at risk of dehydration, starvation or malnutrition, heat- 

related illnesses, and diseases and injuries related to lack of 

Sanitation and safe housing (Myers-Walls, 2005). The CDC 

offers a number of specific strategies to promote health and 

safety after a hurricane. 

A tsunami, a seismic sea wave, is a series of ocean waves 

characterized by having a long period and wavelength and the 

ability to travel at speeds greater than 500 miles per hour. As 

the tsunami encounters shallow water, its height increases dras- 

tically, resulting in a sudden increase in sea level, thereby 

flooding low-lying coastal areas. Injuries are similar to those 

seen with hurricanes. 

Thunderstorms 
Risk of a lightning strike is possible during a thunderstorm. The 

short duration of a lightning strike results in a very short flow 

of current internally, despite the high voltage of lightning. 

Additionally, the almost immediate flashover of current around 

the body usually results in very little, if any, skin breakdown or 

burning of tissues (Daley et al., 2008). 

High electrolyte and water content in the body conduct the 

greatest electrical current. Hence, the greatest conductors of 
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electrical current in the body are the nerves, muscle, and blood 
vessels. High resistors to electric current are bone, tendon, and 
fat, due to their tendency to heat up and coagulate instead of 
transmitting current. Much of the energy current may be dissi- 
pated at the skin surface. This results in significant surface 
burns, especially in calloused areas (Daley et al., 2008). 

Tornados 
Flying debris causes most fatalities and injuries in tornadoes. 
The physical effects include bone, muscle, and joint injuries; 
fractures; aggravation of chronic illnesses, obstetrical compli- 
cations, stress-related symptoms; upper respiratory infections 
and those associated with fiberglass; eye injuries (see Box 7-3 
for first aid); clean-up wounds; and gastrointestinal illnesses 
(Smith & Maurer, 2005). 

Earthquakes 
Earthquakes have a high incidence of mortality and morbidity. 

The most common health effects experienced by victims of 

earthquakes include stress-related symptoms; wounds; bone, 

joint, and muscle injuries; burns from explosions; clean-up 
injuries; gastrointestinal and respiratory problems; aggravation 
of chronic illnesses; obstetrical complications; and death 

(Smith & Maurer, 2005). 

Snowstorms 
Overexertion and exhaustion are major problems during the 
snow shoveling that is done following a snowstorm. The exer- 
tion required to shovel heavy snow in the extreme cold may 
cause a myocardial infarction. 

BOX 7-3 First Aid for Eye Injuries 

Specks in the Eye 
@ Do not rub the eye. 
m@ Flush the eye with large amounts of water. 
m Seek medical attention if the speck does not wash out. 

Cuts, Punctures, and Foreign Objects in the Eye 
m Do NOT wash out the eye. 

m Do NOT try to remove a foreign object stuck in the eye. 
m Seek immediate medical attention. 

Chemical Burns 

@ Immediately flush the eye with water or any drinkable fluid. 
Open the eye as wide as possible. Continue flushing for at 
least 15 minutes. For caustic or basic solutions, continue 
flushing while on the way to medical care. 

m If a contact lens is in the eye, begin flushing over the lens 
immediately. Flushing may dislodge the lens. 

f@ Seek immediate medical attention. 

Blows to the Eye 

m Apply a cold compress without pressure, or tape crushed 
iced in a plastic bag to the forehead and allow it to rest gen- 
tly on the injured eye. 

Seek immediate medical attention if pain continues, if 
vision is reduced, or if blood or discoloration appears in 
the eye. 

Source: National Institute for Occupational Safety and Health (NIOSH). (2009). 

Available at http://www.cdd.gov/niosh/topics/eye/eyesafe.html 
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TABLE 7-1 Types of Disasters and Common Injuries 

TYPE OF DISASTER 

Hurricane-Related Injuries 

Tsunami-Related Injuries 

Thunderstorm-Related 
Injuries 

Tornado-Related Injuries 

Earthquake-Related Injuries 

Snowstorm-Related Injuries 

DisasterRelated 

Eye Injuries 

Blast Injuries 

Blunt Trauma 

Pressure Trauma 

COMMON INJURIES 

Drowning; clean-up injuries; aggravation of 
chronic illnesses; stress-related symptoms; 

upper respiratory infections; gastrointesti- 

nal illnesses; animal, snake, and insect 
bites; obstetrical complications; contam!- 
nated water supplies and insect-breeding 

grounds; heat-related illnesses; lack of san- 

itation and safe housing 

“Tsunami lung,” a severe infection caused 

by swallowing muddy, bacteria-laden water 

Resistance of body tissues to 
electrical current 

Least resistance: nerves, blood, mucous 

membranes, muscle 

Intermediate resistance: dry skin 

Most resistance: tendon, fat, bone 

Flying debris; injuries similar to hurricane- 
related injuries 

High incidence of mortality and morbidity; 
explosions 

Overexertion and exhaustion 

“Specks” of dust or debris; cuts, 

punctures, or stuck objects; blows to 

the eye 

Auditory 

Eye, orbit, face 

Respiratory 

Digestive 

Circulatory 

Central nervous system injury 

Renal injury 

Extremity injury 

Head and torso blunt trauma, 

penetrating trauma 

Lungs 

Ear injury: ear pain, hearing loss 

NURSING IMPLICATIONS 

Asphyxia; wounds; bone, joint, and muscle injuries; infec- 

tions; skin irritations; waterborne and insect-borne dis- 

eases; dehydration; starvation or malnutrition; diseases. 

a 

Requires aggressive respiratory and ventilator 
management, blood transfusions, antibiotics, and 

other medical support. 

Potential for tissue destruction with longer duration of 
contact with high-voltage current; if energy current is dis- 
sipated at the skin surface, significant surface burns 
result, especially in calloused areas. 

Injuries and fatalities can occur. 

May result in stress-related symptoms; wounds; bone, 

joint, and muscle injuries; clean-up injuries; gastrointesti- 
nal and respiratory problems; aggravation of chronic ill- 
nesses; obstetrical complications; burns. 

Myocardial infarction can occur. 

Administer eyewash or flushing versus rubbing; stabilize 
eye with rigid shield. Apply cold compress, no pressure; 

patient should visit healthcare professional to rule out seri- 
Ous injury or internal eye damage. 

Tympanic membrane rupture, ossicular disruption, and 
cochlear damage occur; damage from foreign body 
can occur. 

Perforated globe, air embolisms, fractures are common; 
damage from foreign body can occur. 

May result in blast lung, hemothorax, pneumothorax, pul- 
monary contusion and hemorrhage, atrioventricular fistu- 
las (Source of air embolism), airway epithelial damage, 
aspiration pneumonitis, sepsis. 

May result in bowel perforation, hemorrhage, ruptured 
liver or spleen, sepsis, mesenteric ischemia from 
air embolism. 

Cardiac contusion, myocardial infarction from air 

embolism, shock, vasovagal hypotension, peripheral vas- 
cular injury, and air embolism-induced injury can occur. 

Concussion, closed and open brain injury, stroke, spinal 
cord injury, air embolism-induced injury can occur. 

May result in renal contusion, laceration, acute 
renal failure due to rhabdomyolysis, hypotension, and 
hypovolemia. 

Traumatic amputation, fractures, crush injuries, 
compartment syndrome, burns, cuts, lacerations, acute 
arterial occlusion, air embolism-induced injury can occur. 

Fractured limbs and spinal injury can occur. 

Tearing of the alveoli cause swelling, fluid accumulation, 
possible pulmonary emboli, eventual hypoxia. 

Keep auditory canal clean. 



TYPE OF DISASTER COMMON INJURIES 

Bowel injury 

Radiological Dispersion Radiation sickness 
Bomb (Dirty Bomb) Blast 

Nuclear Detonation Thermal burns 

Bright Light Flash of 
Nuclear Detonation 

Eye burn injuries 

Radiation Exposure Injury 

Bowel 

Integument 

Chemical Burns 

injuries 

Explosives 
Blast injuries are the result of explosive munitions, often 

involving car or package bombs. Care for persons injured by 

blast injuries typically focuses on abdominal and lung injuries, 

penetrating wounds, traumatic amputations, and burns (Scott, 

Vanderploeg, Belanger & Scholten, 2005). 

Radiologic Dispersion Bomb (Dirty 
Bomb) Blast 
A dirty bomb consists of a conventional explosive such as trini- 

trotoluene (TNT) packed with radioactive waste by-products 

from nuclear reactors. When the dirty bomb explodes, the 

radioactive material spreads in the wind like a dust cloud. In 

this way, it reaches far wider areas than the initial explosion 

(Harris, 2005). The long-term destructive force of the dirty 

bomb is caused by the ionizing radiation from the radioactive 

material. In a person’s body, an ion’s electrical charge may lead 

a TABLE 7-1 Types of Disasters and Common Injuries (continued) 

Bone marrow and blood cell damage 

Nervous and cardiovascular systems 

Range from minor to life-threatening 

Source: Adapted from Centers for Disease Contro/ and Prevention (2003a), Daley, Aycinena, & Mallat (2008), DeLorenzo & Porter (2000), and Harris (2002). 
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NURSING IMPLICATIONS 

Make the patient comfortable. 

Get rid of contaminated clothes, shower, and evacuate 

the area within a day of a small or medium blast. Those 
close to the blast could suffer radiation sickness and 
require hospital care. 

May involve only the epidermis and upper layers of der- 
mis with short duration of heat exposure. 

May blind the patient momentarily, effects will disappear 
with time, can impair a patient's ability to perform self- 
care and other ADLs. 

A reduction in the blood's oxygen-carrying capacity 
results in nausea, fatigue, and a general feeling of 
malaise. Reduced platelet production causes clotting dis- 
orders and possibly hemorrhage. When the body's white 
blood cells are destroyed, it is important to reduce the 
patient's exposure to infection. Infection at the time of 
reduced WBC production can be severe and even fatal. 

Cells that reproduce the bowel lining are damaged, result- 
ing in nausea, loss of appetite, vomiting, diarrhea, fluid 
loss, and malaise in the acute stage; later, dehydration, 
malnutrition, bowel hemorrhage, and perforation may 
occur; if radiation exposure is not exacerbated by other 
injury or pathology, patients will generally survive. 

Erythema or generalized reddening of the skin occurs 
when skin cells are damaged, with the appearance of a 
sunburn; more serious burns may occur with persistent 
exposure or extremely high radiation doses. 

With acute radiation exposure, blood vessel and nerve 
cells are damaged and the patient is incapacitated and 
experiences cardiovascular collapse, confusion, and even 
an “on fire” sensation throughout the body; symptoms 
this severe generally do not permit survival. 

Remove clothing from injury site as well as any jewelry; 
flush chemical from skin with thorough decontamination; 
cover wounds loosely with a dry, sterile, or clean cloth. 

to unnatural chemical reactions inside the cells. The charge can 

break DNA chains. Cells with broken DNA strands either die 

or the DNA develops a mutation. Diseases develop as the result 

of widespread cell death. If the DNA mutates, a cell may 

become cancerous. The cancer may spread and the cells may 

malfunction. This series of events may result in a wide variety 

of symptoms collectively referred to as radiation sickness. 

While this condition can be deadly, it is survivable with bone 

marrow transplantation. 

People are exposed to ionizing radiation frequently, but in 

small doses, with little if any ill effects. Some of the sources of 

this everyday exposure are outer space, the stars, sun, natural 

radioactive isotopes, and x-ray machines. The risk of cancer 

and radiation sickness is increased by exposure to a dirty bomb 

and the subsequent rise in radiation levels above normal. The 

fatal effects of the dirty bomb may not be apparent in the short 

term after exposure, but could kill people years later. 
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Nuclear Detonations 
A thermal burn is the most common mechanism resulting in 

injury and death associated with nuclear detonation. A tremen- 

dous amount of thermal energy is created by a nuclear reac- 

tion. This energy travels unimpeded through the air. The 

energy is absorbed by the contact surface. It may create burns 

or ignite combustibles. The burns may involve only the epi- 

dermis and upper layers of dermis because of the short dura- 

tion of heat exposure. Thermal burn injuries can be severe and 

are treated as any other burn. Radiation exposure results in 

injury from ionizing radiation altering some cell structures. 

Cells are damaged from the changes in DNA in bone marrow, 

blood, bowel, skin, and nervous and cardiovascular systems. 

Radiation suppresses the immune system, so special care must 

be taken to reduce the potential infection often associated with 

full-thickness burns. More information on burn care can be 

found in c= Chapter 17. 

The major activities performed for patients who have suf- 

fered a nuclear casualty are triage, evacuation or sheltering, 

search and rescue, radioactive monitoring, decontamination, 

and direct patient care. The patient will be assessed for injuries 

such as burns or blunt trauma. Pressure injuries such as lung 

injury, difficult breathing, or minor stroke-like symptoms (air 

emboli) must be assessed quickly. There may be some early 

complaints of radiation exposure such as nausea or fatigue. 

The manifestations of serious radiation exposure may not 

occur for several hours and do not suggest imminent death. 

Since radiation has a cumulative danger, shorter exposure 

times are less damaging. Flash blindness to the eyes caused by 

a detonation blast lasts only a few minutes during daylight and 

up to 30 minutes at night. Reassure patients that their eyesight 

will return and have someone remain with them until their sight 

is restored. 

The victim should be evacuated from the exposure area, 

along with the healthcare provider and first responders. Wind 

shifts are monitored continuously to minimize exposure. 

Triage is done to classify the patients into categories of imme- 

diate, delayed, and minimal. Comfort measures, such as psy- 

chologic support and empathy, are given to patients. 

Disaster Planning, Response, and 
Mitigation 
In the United States, disaster preparedness has been a priority 

issue for government and military agencies. These efforts have 

been expanded to public and private healthcare sectors. 

Healthcare professionals are among the essential personnel in 

addressing disaster preparations and in dealing with the conse- 

quences of a disaster. Nurses comprise the largest group of 

healthcare professionals, and will play key roles in disaster 

relief whether they work in hospitals, residential facilities, 

ambulatory care, schools, or simply at home in their communi- 

ties. The general public looks to nurses for information and 
trusts that what nurses advise is true and accurate. Nurses have 
a responsibility to be educated and to assimilate the new skills 
and demands necessary to assist patients, families, and com- 
munities in preparing for and responding to disastrous situa- 
tions effectively. 

Numerous disaster agencies are involved in disaster plan- 

ning, response, and mitigation depending on the severity of the 

disaster and the resultant necessary response: 

a A Level I disaster is dealt with effectively by local emer- 

gency response personnel and organizations. 

= A Level II disaster requires mutual aid from surrounding 

communities and regional efforts. 

= A Level III disaster overwhelms local and regional assets and 

statewide or federal assistance is required (Goolsby & 

Mothershead, 2008). 

Agencies that may become involved include the Federal 

Emergency Management Agency (FEMA), the U.S. Army 

Corps of Engineers, the U.S. Department of Health and Human 

Services (DHHS), the American Red Cross (an international 

disaster relief agency), United Nations Headquarters of 

the Disaster Relief Organization, Pan American Health 

Organization (PAHO), International Reserve Committee, and 

local volunteer organizations such as the Boy Scouts of 

America, Goodwill Industries, and Volunteers of America. 

National agencies have state and local offices that respond to 

disasters. However, the most immediate response is from the 

local groups and organizations. Individual states may request 

aid from neighboring states or the federal government if the 

disaster exceeds local and state resources. The local disaster 

response organizations include fire departments, police depart- 

ments, public health departments, public works, emergency 

services, and the local branch of the American Red Cross. 

Local disaster response plans include action plans for var- 

ious types of disaster situations, designation of the overall 

incident commander, and identification of community 

resources. The local emergency management agency is also 

represented in the state management planning efforts. 

Hospitals and other healthcare agencies develop their own 

disaster plans. However, it is very important that each agency 

understands its role within the larger community disaster plan. 

When disasters occur, competing healthcare systems must put 

the competition aside and work collaboratively in the response 

effort to ensure favorable outcomes following the impact of 
the disaster. 

Stages of Disaster Preparedness 
The five stages of disaster preparedness are the nondisaster or 

interdisaster stage, the predisaster stage, the impact stage, the 

emergency stage, and the reconstruction or rehabilitation stage 

(see Figure 7-1 @). The nondisaster stage is the time for plan- 

ning and preparation as the threat of a disaster is still in the 

future. It is a time for prevention, preparedness, and mitigation 

activities. The predisaster stage occurs when there is knowl- 

edge about an impending disaster that has not yet occurred. 
Activities during this stage include warning, preimpact mobi- 
lization, and evacuation if appropriate. The impact stage is a 
time when the disaster event has occurred and the community 
experiences the immediate effects. The emergency stage 
involves the immediate response to the effects of the disaster. 
The community relies on local assistance or aid because out- 
side sources of aid have not yet arrived. In the reconstruction or 
recovery stage, restoration, reconstitution, and mitigation take 



STAGES AND PHASES OF A DISASTER 

V. Reconstruction Stage 
(Recovery phase) 

|. Nondisaster Stage 
(Interdisaster phase) 

IV. Emergency Stage 
(Postimpact phase) 

ll. Predisaster Stage 
(Preimpact phase) 

lll. Impact Stage 
(Impact phase) 

Figure 7—1 @ The stages of a disaster are cyclical. After a disaster, 
the planning cycle begins again, with evaluation of the current disas- 
ter plan and community response, debriefing with all disaster 
response agencies and personnel, and modifying disaster plans based 
on lessons learned. 
Source: From Langan, Joanne C.; James, Dotti C., Preparing Nurses for Disasters Management, 1st, 
© 2005. Reproduced by permission of Pearson Education, Inc., Upper Saddle River, New Jersey. 

place. This stage involves rebuilding and returning to some 
semblance of “normalcy” but also includes mitigation activities 
or planning to prevent subsequent disasters or to minimize the 

effects of future disasters (Langan & James, 2005b). 

The key to effective disaster management is predisaster 

planning and preparation. Clark (2008) stated that the two pur- 

poses of disaster planning are to reduce the community’s vul- 

nerability to the disaster and to prevent it, if possible, and to 

ensure that resources are available for effective response in the 

event of a disaster. A comprehensive emergency management 

plan addresses four major areas: mitigation, preparedness, 

response, and recovery. 

Mitigation is the action taken to prevent or reduce the harm- 

ful effects of a disaster on human health or property. It involves 

future-oriented activities to prevent subsequent disasters or to 

minimize their effects. Mitigation may take the form of rein- 

forcing highway over-passes and levees, sandbagging, devel- 

oping communication strategies as backup systems to what is 

currently in place, and educating professionals and the public 

regarding preparation and response to disasters. A key nursing 

activity related to mitigation is the active participation in learn- 

ing about the major aspects of disasters to remain current in 

their knowledge base and be able to teach the general public. 

Another mitigation activity is the anticipation of needed 

resources and policies to assist nurses and other professionals 

in implementing an effective disaster response. 

Preparedness is having a comprehensive disaster plan in 

place that coordinates efforts among many people, agencies, and 

levels of government. The plan will be based on familiarity with 

possible disaster agents based on previous experiences, as well 

as experiences of others from various regions and countries. It is 
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imperative that all persons and agencies who may be involved in 
the disaster response be involved in the planning. In this way, 
information is shared and representatives from each agency 
explain and offer their respective resources and expertise and 
note deficiencies in the plan. Planning committees will exist on 
all levels—federal, regional, state, local, and individual agency. 
Nurses participate in this facet of disaster planning by having a 
nurse representative on the planning committee at least at the 
agency level. 

Response to disasters happens in the emergency stage, after 
the disaster event has occurred. The community has been rap- 
idly assessed for damage, and the types and extent of injuries 
suffered as well as the immediate needs of the community have 
been determined. Hospital disaster planners must plan for the 
possibility that the next disaster may involve the hospital. The 
hospital’s response may include the evacuation of patients as 
well as relocating and operating from an independent facility. 
Surge capacity is the healthcare system’s ability to rapidly 
expand beyond normal services to meet the increased demand 
for qualified personnel, medical care, and public health in the 
event of a large-scale disaster. The Agency for Healthcare 
Research and Quality (2005) has published a report discussing 
the use of former “shuttered” hospitals to expand surge capac- 
ity during mass casualty events. Hospitals must be constantly 
aware of the number of beds available, which patients may be 
discharged, staffing, equipment, other resources, and their 

overall ability to manage casualties quickly. 

The local community provides assistance or aid initially, 
because outside sources of aid have not yet arrived. Assistance 
from outside of the affected area arrives later and search and res- 
cue operations commence as well as first aid, emergency med- 

ical assistance, establishment or restoration of communication 

and transportation, assessment of infectious diseases and men- 
tal health problems, and evacuation of residents, if necessary. 
Nurses should follow the disaster plan of their agencies, com- 
munities, and the local emergency management agency. This 
includes having a disaster plan for the nurse’s immediate fam- 
ily. In this way, the nurse will feel secure in the fact that the 
immediate family is situated safely and the nurse can respond to 
the staging area to await instructions. Nurses use their expertise 
in infectious disease control and in assessing physical as well as 
psychosocial needs. In a disaster, mental health issues are 
extremely significant for victims, families, friends, first respon- 

ders, and all healthcare workers. Nurses will ensure that patients 

receive follow-up care for both physical wounds and mental 

health concerns. Advanced practice nurses may take on signifi- 

cantly greater responsibilities especially if they are competent 

and prepared in emergency and trauma care. Protocols and stan- 

dards of care are in place to guide the practice of all nurses. It is 

imperative that nurses determine the boundaries of their practice 

in times of emergencies when mass numbers of victims must be 

treated without the luxury of an on-site physician. 

The recovery aspect of disaster response is also called 

reconstruction. During this stage, restoration, reconstitution, 

and mitigation take place. Restoration includes rebuilding, 

replacing lost or damaged property, returning to school and 

work, and continuing life without those who were killed in the 

disaster. Reconstitution occurs when the life of the community 
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returns to a new normal. The final stage of recovery is mitiga- 

tion, which is also an activity in the preparation and planning 

aspects of the nondisaster stage. This illustrates the cyclical 

nature of planning and disaster response. The work is never 

complete. Future-oriented activities take place to prevent sub- 

sequent disasters or to minimize their effects. Some of these 

activities may include increased security and surveillance 

measures. Nurses may suggest ideas for responding to the vic- 

tims of disasters more effectively and efficiently. For example, 

nurses may communicate the need for carts stocked with spe- 

cific items that will assist them in treating patients faster. They 

may also suggest a more efficient method of tracking patients 

as they enter the healthcare system and move from area to area 

based on the patients’ acuity and condition. Nurses will partic- 

ipate in mock disasters, read updated protocols, and practice 

their skills repeatedly to maintain competence. Mock disasters 

or disaster drills can take the form of tabletop exercises/discus- 

sions or simulated drills with mock victims. Mock disaster 

drills allow the participants to become familiar with the plan, 

and the areas that need strengthening in the plan will become 

evident (Langan & James, 2005b). 

Casualty Management 
During a disaster, nurses may be expected to perform triage. 

Nurses perform triage every day in every emergency depart- 

ment. Triage means sorting. A very basic triage system is to cat- 

egorize or label victims needing the most support and 

emergency care as “red.” Those less critical but still in need of 

transport to emergency centers for care are classified as “yel- 

low.” Victims who have minor injuries and do not warrant 

transport to an emergency center are categorized as “green.” 

Victims who are least likely to survive or are already deceased 

are color coded as “black” (see Table 7—2). These are the triage 

levels given to patients under normal circumstances or when 

there are only a few victims. However, when there is a mass 

casualty event with greater than 100 victims, reverse triage 

may be instituted. Reverse triage works on the principle of the 

greatest good for the greatest number. For example, if there 

were a collision between a train full of railroad cars filled with 

toxic chemicals and a full tour bus in a highly populated area, 

this disaster would likely be called a mass casualty event. In 

this case, those persons who were the most ambulatory and 

_TABLE 7-2 Simple Triage and Rapid Transport (START) System 
Red (Immediate) 

Yellow (Delayed) 

tagged “red.”) 

Green (Ambulatory) 

Black (Expectant) 

breathing, they are tagged “red.”) 

Source: Start.(n.d.) Managing the scene. Retrieved January 10, 2009, from http://www.citmt.org/start/rpm.htm 

Critically injured, with problems that will require immediate intervention to correct. 
tory rate above 30 are tagged “red.” If their respirations are below 30, assess their circulatory status. If capil- 
lary refill takes more than 2 seconds, tag them “red.” If it is below 2 seconds, assess mental status.) 

Injured, and will require some medical attention, but they will not die if care is delayed while you care for 
other patients; not ambulatory and will require a stretcher for transportation. (Patients who can follow simple 
commands such as hand grips are tagged as “yellow.” Patients who cannot follow simple commands are 

Not critically injured, and can walk and care for themselves. (Have them walk to a safe place, but do not lose 
track of them; every patient triaged at an incident is tracked to the best of the responder’s ability.) 
Deceased, or have such catastrophic injuries that they are not expected to survive to be transported. (If the 
patient is not breathing, open the airway manually. If they remain apneic, tag them “black”: if they begin 

least injured would be transported or instructed to move 

quickly to the warm zone, away from the immediate accident 

site to get decontaminated and processed first (see Box 7J—4). 

Those with minor injuries would be decontaminated next. 

Those with more severe to most severe injuries would be 

treated in that order. In this way, the most victims with the 

greatest chance of survival could be saved most efficiently with 

limited resources. Many emergency personnel will share the 

difficulty of making these decisions at disaster sites when the 

first inclination mfght be to rescue the most severely injured. 

Triage is a continuous process in which priorities are reas- 

signed as needed treatments, time, and the condition of the vic- 

tims change. This process must balance human lives with the 

realities of the situation, such as supplies and personnel (see 

Box 7-5). The triage role requires a person who is able to rap- 

idly assess patients’ conditions under stressful, often adverse 

conditions and assign a category. Those assigned to triage are 

expected to function independently, yet as part of a coordinated 

team effort (James et al., 2005). It has been suggested that 

emergency personnel should triage/categorize the victims so 

that physicians and nurses can be best utilized in the treatment 

area, performing patient care. Advanced practice personnel will 

continue to triage and perform more complete assessments. 

Isolation and Personal Protective 
Equipment 
Persons suspected of having smallpox or some other highly 

contagious disease will need to be isolated from other patients, 

visitors, or healthcare personnel. For example, persons with 

pulmonary tuberculosis and a severe illness requiring hospital- 

ization should be placed in a private room with negative- 

pressure ventilation. Patients are taught to cover their nose and 

mouth when coughing or sneezing. All persons entering the 

room should wear personal respiratory protective devices capa- 

ble of filtering submicron particles. Decontamination of the air 

may be achieved through ventilation and supplemented by 

ultraviolet light. 

Gas masks are used in a broad range of military, industrial, and 

emergency situations to protect the user from hazardous dust, gas, 

or other aerosols. Biologic contaminants that are spread through 

aerosolized droplets create a threat to those not wearing PPE. A 

gas mask may be considered a high-performance respirator and is 

(Patients with a respira- 7 



BOX 7—4 Hot, Warm, and Cold Zones 

The site of the disaster where a weapon was released or 
where the contamination occurred is called the hot zone. It is 
considered contaminated and only those persons in the appro- 
priate personal protective equipment (PPE) may enter it. 
PPE is equipment used for the protection of personnel and 
includes gloves, masks, goggles, gowns, and biologic disposal 
bags. Typically, fire, police, and military personnel will collect 
evidence and begin their investigation in this zone. The warm 
zone is adjacent to the hot zone. Another name for this area 
is the control zone. This area is where decontamination of vic- 
tims or triage and emergency treatment take place. The level 
of PPE required is based on the dynamic risk assessment of 
the threat and agent involved. The cold zone is considered to 
be the safe zone. It is adjacent to the warm zone and is the 
area where a more in-depth triage of victims would occur. 
Survivors may find shelter inthis area, and the command and 
control vehicles would be found here as well as the emer- 
gency transport vehicles. 

usually equipped with both eye protection and air supply protec- 
tion or treatment. A hood, helmet, or headgear is generally worn 
to protect the skin, eyes, airways, and respiratory systems. 
Protective clothing is made to guard against mild irritants and 
even serious lethal materials. Some protective suits are dispos- 
able, intended for one use only. Others are durable, multilayered 
fabrics that are completely impermeable and are reusable. The 
Occupational Safety and Health Administration (OSHA) (2005) 
has issued guidelines to inform healthcare workers and first 
responders about the correct level of PPE for various situations. 
The Chemical, Biological, Radiological, and Nuclear (CBRN) 
Personal Protection Equipment Selection Matrix for Emergency 
Responders and other information specific to PPE can be located 
online at the OSHA website. In addition to the isolation of 

patients, special air handling systems are used in the isolation 

BOX 7-5 Key Triage Points to Remember 

1. Use a triage system that is easy to learn, easy to imple- 

ment in stressful conditions, and does not require 

advanced diagnostic skills yet allows for basic patient 
interventions. 

. Use the Incident Management System (defined by each 
facility, and based on the area's civilian and military 
authorities) for every incident and wear personnel iden- 

tification vests. Incident management systems use logi- 
cal management structure, defined responsibilities, 
clear reporting channels, and a common language 
(Langan & James, 2005). 

. Get accurate preliminary and final patient counts and 
relay this information to the incident commander. 

. Use some type of visual color-coded identification sys- 
tem to indicate patient priority. 

. Do not fall into the trap of using your time providing 
one-to-one patient care. 

. Retriage patients frequently, at the incident, on arrival at 
the treatment area, and periodically thereafter. 

. Make certain the walking-wounded are gathered 

and treated. 
. Preplan for potential incidents that may occur. 
. Be aware that emergency responders may be 

potential targets. 
. Practice, practice, practice. 
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rooms to prevent the spread of the contaminated droplets into the 
general hospital air vents. Many hospitals also have the capabil- 
ity to shut off airflow in contaminated areas to prevent the spread 
of contaminants to other “clean” areas of the hospital. The heat- 
ing, ventilation, air conditioning, and refrigeration (HVAC) sys- 
tems are closely monitored and can be shut down in designated 
areas to avoid air intake from the outside as well, especially in 
cases of outdoor environmental contamination. 

Recording Victim Data 
The CDC has created a Mass Trauma Data Instrument (avail- 
able on the CDC website: Mass Casualty Event Preparedness 
and Response) to record data about victims of disasters. The 
categories on the data sheet include demographics, circum- 
stances of the injury, injury conditions, and disposition and 
details of the conditions. The completion of this form is initi- 
ated by the triage nurse and completed by the nurse who imple- 
ments the treatment or transfers the patient to another 
unit/department. 

Crowd Control 
When a disaster occurs, many people converge on the site. 
Those who come are the curious and those who truly mean to 
assist in the rescue and recovery of victims. However, this 
crowd of people needs to be controlled by authorities in 
charge of the site and rescue and recovery. Similarly, crowds 
may arrive at the hospital or healthcare delivery sites when 
injured or even when they just think they may be injured or 
contaminated in some way. The job of crowd control is not 
under the auspices of nurses or other healthcare personnel. 
The agency’s security personnel and/or the local police force 
must control these crowds. If control is not maintained, chaos 
ensues and those in greatest need of medical assistance may 
be unable to reach healthcare providers in order to avoid fur- 
ther declines in their health status. In fact, nurses, physicians, 
and other healthcare workers should not enter an area that has 
not been secured. To put one’s safety at risk jeopardizes the 
potential treatment of many. Additionally, social services 
personnel or psychiatric service providers should be available 
to assist the “worried well” cope with the trauma they have 
experienced or witnessed or simply heard about through the 
news media. 

Psychosocial Needs 
The importance of mental health services for victims, the pub- 
lic, first responders, and healthcare workers cannot be over- 
stated. Both those persons directly affected by the disaster as 
well as those indirectly affected will seek medical care and 
advice. Many who seek medical attention are simply anxious 
about the threat of injury. At times, reassurance is all that is 
necessary. However, with large numbers of people seeking 
health care, the system is quickly overwhelmed. Mental health 
experts may quickly assess individual needs, offer immediate 
advice, and refer for follow-up care if deemed appropriate. 

People react to disasters in a variety of ways, both physically 
and behaviorally. Their reactions depend on the severity of the 
threat and their proximity to the area of direct impact. 
The closer the person is to the area of impact and the longer the 
exposure, the greater the likelihood of a more severe reaction 
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to the event. Table 7-3 summarizes the normal initial responses 

aimed at survival (Ganong, 2005; Murray, Zentner & Yakimo, 

2009; Selye, 1965, 1980). 

Most people exhibit great coping mechanisms and 

resilience in the aftermath of a disaster. However, mechanisms 

should be developed for identifying and referring those who 

need psychologic counseling. After the September 2001 ter- 

rorist attacks on the World Trade Center and the Pentagon, it 

was reported that 71% of the persons surveyed felt depressed, 

49% had difficulty concentrating, and 33% had trouble sleep- 

ing at night. Most (92%) felt sad when watching news cover- 

age of the event, yet 63% stated a compulsion to continue to 

watch the news (Pew Research Center for the People and the 

Press, 2001). Reactions to terrorist events and disasters in gen- 

eral are influenced by developmental level and maturity, prior 

experiences with disasters, and cultural background 

(McLaughlin et al., 2005). 

ZO Nursing Care 
The Role of the Nurse in Disaster Relief 
Because nurses have an obligation to keep current in new and 

emerging trends in health care and threats to society, learning 

about the prevention and mitigation of disasters is essential. 

Nurses must be aware of the roles they play in all aspects of dis- 

aster preparedness and response (Box 7-6.) It is imperative that 

nurses first know how to take care of themselves in order to 

assist others. By educating oneself and being proactive in reg- 

ular drills and practice of skills, nurses take an active role in 

helping others to save lives and fulfill an important obligation 

to society. 

Applying basic first aid skills can be very helpful in imme- 

diate disaster relief efforts until emergency help can be 

obtained. The American Red Cross invites nurse volunteers 

and will provide the necessary training. Many nurses have 

taken advantage of online disaster certificate programs, and 

efforts are being made to integrate disaster preparedness con- 

tent into nursing courses. 

BOX 7-6 Roles of Nurses in Disasters 

1. Prepare selves, families, friends, and communities for 

disasters in conjunction with the local disaster prepared- 

ness plan. 

2. Continue educating self on various types of disasters and 

appropriate response. 

3. Provide emergency services with consideration of victims’ 

abilities, deficits, culture, language, or special needs. 

4, Assist in the mobilization of healthcare personnel, 

food, water, shelter, medication, clothing, and other 

assistive deviées. 

5. Collaborate with agencies in authority including local, 

state, and federal representatives to deploy resources 

based on the greatest good for the greatest number. 

6. Consider needs of victims including shelter both tempo- 

rary and permanent, as well as psychologic, economic, 

legal, and spiritual factors. 

7. Become involved with local, state, and national disaster 

planning agencies to schedule regular meetings to con- 

tinually review and modify disaster plans. 

In many different practice settings, nurses serve on disaster 

preparedness and response planning committees. Nurses are 

receiving in-service education on biologic, chemical, and radi- 

ologic threats to patient health as well as surveillance and 

reporting of suspicious activities. Although nursing profes- 

sionals may not be asked to don decontamination gear to 

decontaminate victims, nurses should be aware of decontami- 

nation basics so that they will remain safe from exposure and 

be able to direct others when threatened with contamination. 

Some nurses choose to be actively involved with disaster med- 

ical assistance teams as part of the National Disaster Medical 

System (NDMS). The NDMS is a program, coordinated by the 

federal government, that supplements an integrated national 

medical response to assisting states and local authorities in 

dealing with the medical aspects of peacetime disasters. 

In a true mass casualty event, it is impossible to have physi- 

cians present at every station where they are needed. Nurses 

may have to assume expanded roles in making decisions for the 

most appropriate treatment of casualties. Discussions should 

TABLE 7-3 Responses to Stress: General Adaptation Syndrome (GAS) and Levels of Anxiety ! : 

GAS STAGE PHYSICAL RESPONSE BEHAVIORS RELATED TO ANXIETY 

Alarm Stage 

Severe Anxiety 
or Panic arrhythmias, elevated blood pressure. 

Muscle tone increased. Headaches. 

lism. Increased startle response. 

demands. 

Increased blood clotting and suppressed immune 
response if stage persists. 

Pupils dilate; blurred vision. Hearing sharper or diminished. 

Stronger, faster heart rate and respirations. Palpitations, 

Basal metabolism rate increased. Body temperature. 
Perspiration. Altered glucose, protein, and lipid metabo- 

Hypoglycemia from glycogenolysis due to high energy 

Misinterpretation of stimuli. Confusion. Poor concentra- 
tion. Selective inattention. Need for assistance. 

Feeling of impending doom. Terror. Fear. Agitation. 
Irritability. Increased demands. Impulsivity. Paresthesias. 

Muscle tension. Excitability, restless movements. ; 
Tremors. Rigidity. Weakness. 

Insomnia. Urgency of speech and movement. Fatigue. 
Dehydration. Weight loss. Appetite changes. Smooth 
muscle of gastrointestinal and urinary tracts less motile, 
interfering with digestion and elimination of wastes. 

Blood glucose increase. Appetite changes. Dehydration. 
Fatigue. Poor concentration. 

Blood stasis; thrombus formation. Resistance to infec- 
tion and disease reduced. 
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take place among physicians, nurses, and policy makers regard- 
ing the necessity of the nurses’ expanded roles in crisis situa- 
tions. As noted earlier in the chapter, these agency policies 
must be documented in the agency-wide plan. Additionally, all 
healthcare personnel must receive any specialized training 
required to be safe and competent practitioners of the expanded 
duties. This training must be practiced and updated and those 
participating in the training must be tracked and notified of 
additional requirements as necessary. See the Moving 
Evidence into Action box on page 135. 

Roles of Nurses Working with Victims of 
Disasters 
The role of the nurse in a disaster depends greatly on a num- 
ber of variables including thé nature of the disaster, the num- 
ber of victims and severity of injuries, the location of the 
disaster as well as the location of the nurse, the availability of 
supplies, rescue and command personnel, and other necessary 
resources. The nurse must be able to perform under stressful 
conditions but will not be expected to endanger self, other 
nurses, or other rescuers. 

If it is safe to do so, the nurse begins by triaging and assess- 
ing the victims for the best care and best use of available 
resources. Very quick, direct treatment may be given, or the 
nurse may be involved in extended periods of time with a 
mobile surgical unit. Local authorities such as the police, fire, 
and emergency medical services will guide the nurse in secur- 
ing the area and determining the safe zone for the nurse and 
others to work. The National Disaster Medical System is the 
agency responsible for coordinating disaster relief with local 
fire, police, and emergency medical services to provide overall 
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disaster assistance. Victim assistance may be offered in the 
field in mobile shelters, in local clinics, in hospitals, or in 
makeshift buildings. 

Nurses take on a variety of roles based on their expertise and 
the needs of the victims. Nurses will be expected to follow the 
emergency preparedness plans outlined in their communities 
and in their agencies of employment. When a disaster occurs, 
it is not a time for individual creativity. However, individual 
nurses should be the leaders in their communities in discussing 
emergency preparedness and contingency plans. 

Considerations for Patients with 
Special Needs 

Older Adults 
It is not appropriate to generalize needs to all older adults. 
Many are quite independent and active into their 90s. However, 
some older persons lack the physical stamina to recover 
quickly from disastrous events. The nurse must assess the indi- 
vidual’s ability to cope with and recover from unexpected 
events, socioeconomic factors, support systems, potential 
healthcare needs, and resources. See the accompanying Case 
Study & Nursing Care Plan. 

Teaching about disaster preparedness is important in all 
communities. Older adults need to determine the appropri- 
ateness of “sheltering in place” should there be an environ- 
mental event outside of their homes, or of being evacuated if 
they are unable to care for themselves for extended periods of 
time. This becomes a very real issue when roads become 
impassable or usual modes of transportation and communi- 
cation are disrupted. 

The nursing profession has recognized the need to develop 
resources to teach practicing and future nurses to improve their 
response to victims of radiologic, biologic, and chemical terror- 

ism. However, nursing students may have different perceptions 

about working with disaster victims. The purpose of this 
descriptive study (Young & Persell, 2004) was to identify stu- 
dent nurses’ major concerns and learning needs in working 
with victims of terrorism. Ninety-five junior and senior baccalau- 

reate nursing students participated in the study by completing 
an anonymous questionnaire regarding their concerns about 

terrorism and how their lives had changed following September 
11, 2001 ("9/11"). The students’ main concern was for the 
safety of themselves and their families. The students indicated 
they would not be willing to care for victims if there was a lack 
of protection for all types of terrorist agents for themselves and 
their families. The students did not demonstrate an accurate 
understanding of the pathogenic nature of many terrorist 
agents even though the nursing faculty members had provided 
self-education articles for the students. The students’ concerns 
for specific infectious agents appeared to be based on unnec- 

essary fear or inappropriate confidence. 

IMPLICATIONS FOR NURSING 
lf nurses do not believe that a terrorist event is a real threat in 
their communities, they may not be motivated to become more 
prepared for terrorist events. The nation’s emergency healthcare 
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planners and trauma nurses will have a major challenge prepar- 
ing more nurses for disasters, especially mass casualty events. 
During a terrorist attack, the general public will seek information 
about the event from all healthcare providers. The public will 
also expect nurses to deliver safe and competent care to the 
victims of terrorism. Disaster care information should be a part 
of the curriculum in all basic nursing education schools. 
Continuing education and elective courses should continue to 
be planned. Basic disaster preparedness competencies should : 
be required for all new graduate nurses so that they have a solid 
foundation on which to build. : 

CRITICAL THINKING IN PATIENT CARE : 
1. Make a list of all the barriers that nurses might express as rea- 

sons they do not need or value disaster/terrorism education — 
and preparation. 

2. Discuss the rationale for including basic disaster prepared- 
ness content in all basic nursing education programs. i 

3. Consider the results of this study. What could have been 
done differently to assist nursing students in learning facts 
and the pathogenic nature of the terrorist agents presented 
in the articles? 

Source: Young, C.F, & Persell, D. (2004). Biological, chemical, and nuclear terrorism readiness: 

Major concerns and preparedness of future nurses, Disaster Management & Response, 44), 
109-114. 
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A current list of medications, doses, and times of administra- 

tion should be kept in an easily accessible, secure place. The 

names and phone numbers of significant persons, relatives, those 

with power of attorney, healthcare providers, or any others to be 

notified in case of emergency should also be kept in an easily 

accessible place. Additionally, the following materials should be 

considered essential in keeping with the person should evacua- 

tion to a shelter be necessary: eyeglasses and eyeglass prescrip- 

tions, style and serial numbers of medical devices such as 

pacemakers, healthcare policies and numbers, identification, list 

of allergies, blood type, checkbook, credit cards, insurance 

agent’s name and number, driver’s license, 72-hour supply of 

medications, dentures, list of special dietary needs, sturdy shoes, 

warm clothing, blankets, incontinence briefs, prostheses, hearing 

aids, hearing aid batteries, extra wheelchair batteries, oxygen, 

and other assistive devices. 

Immunocompromised Patients 

Patients who are immunocompromised pose special problems 

to the healthcare community especially if these persons are 

unable to access health care quickly in a disaster situation. A 

compromised immune system may be due to treatments such as 

chemotherapy or immunosuppressants or from an underlying 

disease such as HIV. The immunocompromised population 

would be at greater risk for complications and death than the 

general population should a bioterrorist attack occur. For exam- 

ple, a potential complication following smallpox vaccination is 

generalized vaccinia. It is believed to result from a vaccinia 

viremia with skin manifestations. In noncompromised persons, 

generalized vaccinia consists of vesicles or pustules appearing 

on normal skin distant from the vaccination site. The rash is 

generally self-limited and usually requires only supportive 

therapy. However, immunocompromised patients may have a 

toxic course and require vaccinia immune globulin (VIG), 

available only from the CDC (Center for Disease Control 

(CDC), 2008). 
An additional issue the nurse should discuss with this 

population is the patients’ preparation for disaster events 

related to infection control. Patients should carry treatment 

calendars with them at all times so that any healthcare 

provider can determine where they are in their treatment pro- 

gram and disease process. Patients should plan a backup 

location to visit for chemotherapy if their usual office is inac- 

cessible. Nurses should also assess their patients’ knowledge 

level regarding the avoidance of raw seafood or possibly con- 

taminated water. Bottled water should be ready so the patient 

can avoid drinking water of questionable purity. Bone mar- 

row transplant patients are instructed not to eat fresh fruits 

and vegetables due to the risk of contamination and subse- 

quent infection. It is safest for this population of patients to 

consume processed or canned foods if they can be heated to 

the proper temperatures. 

Patients with Sensory, Speech, or Literacy Deficits 
Persons who have sensory deficits, speech or language impair- 
ments, or who are illiterate must be assessed for the most effec- 
tive means of communicating steps to be taken in the case of a 

disaster, One cannot generalize that all people with hearing 

impairments or speech impairments will choose a particular 

means of communication. This may be an individual prefer- 

ence. A multitude of communication means are available 

through technological support systems as well as written and 

visual cue boards. Public service announcements may inform 

the general public about impending natural disasters and about 

proper steps to be taken to be safely rescued or sheltered. 

Nurses are in the position of alerting community leaders about 

special needs of members of their communities. Public service 

personnel, including fire, police, and emergency services, 

should be alerted to extenuating circumstances and needs of 

specific individuals in the community. The collaborative plan- 

ning efforts of the individual, family members, caregivers, and 

emergency service personnel will help alleviate any undue pain 

and suffering caused by the lack of understanding of emer- 

gency messages and directives. 

Patients with Mobility and Sensory Deficits 

The U.S. Department of Health and Human Services (2005) 

has estimated that 13% of the U.S. population experiences 

some form of activity limitation due to a chronic condition. 

Many persons require the use of assistive technology devices 

(ATDs) to accommodate mobility and other impairments. 

Careful planning must be in place in order to provide neces- 

sary support during and after a disaster. Arrangements must be 

made in advance to provide adequate numbers of volunteers or 

staff to assist when this group must be relocated or regrouped 

in a safe room or shelter. These individuals or their caregivers 

must provide input to service personnel to determine what 

kind of support services would be necessary in an emergency 

or disaster. Emergency personnel or rescue teams may need to 

learn a few basic phrases in American Sign Language. 

Something as simple as carrying a notepad and pencil or direc- 

tions in large print may be just what is necessary to share infor- 

mation with people who have hearing impairments or visual 

impairments, respectively. 

Non-English-Speaking Patients 

The literacy of non-English-speaking patients should be 

assessed in both their own language and in English. One can- 

not assume that individuals are literate in their own language. 

It is ideal to obtain the assistance of an interpreter, preferably 

an interpreter with whom the patient is familiar, to assist in 

translating information for the patient. Communication aids 

can be prepared in advance of disasters to be used during emer- 

gencies. The communication aids or disaster preparedness and 

response procedures should be practiced on a regular basis 

prior to an emergency. The use of visual aids is very helpful. Do 

not use children as interpreters if adults are available. The 

stress of interpretation can be overwhelming to the children and 

place an unnecessary burden on them. 

Spiritual Considerations 
Religion tends to be a source of comfort for those who are expe- 
riencing the threat of loss of life, property, or way of living. 
Churches, synagogues, and clergy become active in supporting 



Mr. Ed Jones, a 84-year 
old widower, is retired 

from his job as a cabinet- 
maker. He continues to work with wood as a hobby 

in the basement of his home located on the banks of the Deep 
River. He sells small toys at craft fairs and flea markets in nearby 
communities. His daughter lives approximately 20 minutes away 
and checks in on him at least every weekend. Mr. Jones is inde- 
pendent and sees his primary care physician occasionally for mon- 
itoring of his blood pressure, which is controlled with 
antihypertensive medications. Following a week of heavy rain- 
storms, flash flooding occurred in the area and Mr. Jones's base- 
ment sustained much water damage and ruined most of his stored 
wood, wooden toy products, and the woodworking machinery. 
Mr. Jones waded through the waist-deep water to get to the res- 
cue boat rather than wait for the boat to get to him. He is subse- 
quently admitted to the medical/surgical unit due to concerns from 
the EMTs who triaged him at the fire station 5 miles inland from 
Mr. Jones's neighborhood. 

ASSESSMENT 
Lisa Smith, RN, obtains a nursing assessment. Mr. Jones states 
that he has been on antihypertensive medications for “a few 
years” but only takes his medication “once in awhile” since it has 
been some time since his last office visit and he wants his 
remaining pills “to last” until he can get back to the doctor. He 
has had numerous cuts to his hands from his woodworking and 
has had a big ulcer on his right foot “for a few weeks” caused by 
a tool that fell on his foot. He did not seek medical care because 
he believed it would get better on its own. “It looks worse than 
it is. It really doesn't even hurt.” 

When asked about his home he stated, “Everything is gone. 
My wife is gone, my wood, my tools...it’s all over.” 

Physical assessment findings includeT 100.7°F PO, P 96, R 20, 
and BP 178/100. Skin cool and dry with multiple lesions on both 
hands anda Stage II ulcer on his right dorsal foot with yellow-green 
exudate. Pain rated at a 2 on a 10 scale with 10 being the worst 

pain there could be. Lungs are clear, heart rate regular. No edema 
noted. Abdominal assessment is normal. Neurologically intact. 
Weight is normal for height and frame. A culture is ordered and 
taken of the yellow-green exudate of the right foot. 

Preliminary blood work results show WBCs at 15,000/mm‘*. A 
peripheral IV is initiated with continuous fluids and IV antibiotics 
are ordered every 6 hours. An antihypertensive medication is 
ordered on a regular schedule plus a prn antihypertensive for sys- 
tolic >180 and diastolic >90. 

DIAGNOSES 

mg /mpaired Skin Integrity of the right foot and hands related to 
lesions (cuts) on the hands and Stage II ulcer with exudates 
on the right foot 

g Powerlessness related to perceived loss of control over life 

. situation 
gw /neffective Thermoregulation related to trauma 

m Acute Pain related to expression of pain secondary to 
skin lesions 

their congregations in times of disaster. Religious leaders 

should be actively involved in community planning for disaster 

preparedness especially if certain religious considerations 

should be strictly followed. For example, in some religions, the 

human body and all of its parts are considered sacred. To be 

sensitive to this religious belief, all tissues and blood would be 

CASE STUDY & NURSING CAREPLAN A Patient with Injuries from a Natural Disaster 
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EXPECTED OUTCOMES 
m Regain skin integrity—ulcer on right foot and lesions on hands 

will heal. 

m Identify aspects of his life still under his control. 
m@ Maintain body temperature at normothermic levels. 
m Express feeling of comfort and relief from pain. 

PLANNING AND IMPLEMENTATION 

m Assess skin every shift; describe and document skin condi- 
tion; report changes. 

m@ Clean lesions on hands and right foot every 8 hours and 
assess healing. 

m Administer prescribed antibiotics and assess for effectiveness 
in treating infection. 

m Arrange psychosocial consult(s). 

m Guide Mr. Jones through a life review. Encourage reflection 
on past achievements. 

m Help Mr. Jones identify the aspects of his life that are still 
under his control. 

m= Monitor temperature every 4 hours, more often if indicated. 
@ Monitor and record patient's heart rate and rhythm, blood 

pressure, and respiratory rate every 4 hours. 

m Administer analgesics, antipyretics, and medications 
as indicated. 

@ Maintain hydration; monitor intake and output. 
® Assess level of pain and administer pain medication 

as prescribed. 

EVALUATION 

Mr. Jones was hospitalized for 3 days, receiving intravenous 
antibiotic therapy, analgesics, an antidepressant, monitoring of 
his cardiac response to a new antihypertensive medication, 
wound care, and sessions with the social services representa- 
tive and his daughter. His hand lesions are healed, the foot 
ulcer has developed new granulation tissue with no signs of 
infection, he is afebrile, and his blood pressure is maintained 
within normal limits. He will be discharged to his daughter’s 
home until his home can be assessed for the extent of the 
water damage and feasibility of repair. He has agreed to visit a 
therapist to work through his feelings of grief and loss. He has 
expressed an interest in attending monthly support group 
meetings with his neighbors who also experienced losses in 
this disaster. 

CRITICAL THINKING IN THE NURSING PROCESS 
1. What action did Mr. Jones take that probably exacerbated his 

skin lesions? 

2. What other testing might you anticipate related to Mr. Jones's 
delayed healing? 

3. What were the contributing factors to Mr. Jones's fever? 
4. What life situations contributed to Mr. Jones's attitude 

about life? 

See Evaluating Your Response in Appendix C. 

collected at the site of a disaster by those trained to collect such 

material versus washing this matter away from the scene. In 

general, rescue personnel would need to be informed of specific 

religious obligations or rights to be able to be sensitive to the 

individual’s religious beliefs and practices. 
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CHAPTER HIGHLIGHTS 

m Disasters require extraordinary efforts beyond those needed to 

respond to everyday emergencies. 

w Nurses have an obligation to keep current in new and emerging 

trends in health care and.threats to society. 

w Learning about the prevention and mitigation of bioterrorism and 

disasters in general is essential. 

m Reverse triage is used in mass casualty events instead of traditional 

triage in order to do the greatest good for the greatest number. 

TEST YOURSELF NCLEX-RN® REVIEW 

1. What is the key difference between emergencies and 

disasters? 

1. Emergencies are controlled. 

2. Disasters result from man-made errors. 

3. Emergencies can typically be handled by available 

emergency services. 

4. Disasters typically involve the local emergency services 

and no other agencies. 

2. Which of the following is NOT true regarding nurses’ respon- 

sibilities in disaster preparedness? 

1. Nurses have a responsibility to the public to be knowledge- 

able about disaster preparedness and response. 

2. Nurses must have a personal and family plan as a part of 

their disaster preparedness and response plan. . 

3. Nurses will be the leaders in the incident command struc- 

ture set up at the site of the disaster. 

4. Nurses who are prepared for disasters will be better able to 

help themselves, their families, and their communities in a 

disaster situation. 

3. What is the purpose of reverse triage? 

1. Save scarce resources for future use. 

2. Test first responders on their triage classification categories. 

3. Save those persons who are in the most critical condition. 

4. Do the greatest good for the greatest number with limited 

resources. 

4. Why is important for nurses to assess patients’ literacy in 

their primary language? 

1. They are most comfortable speaking in their primary 

language. 

2. They are most comfortable reading in their primary language. 

3. They may not be able to read and comprehend in their pri- 

mary language. 

4. They may be too shy to communicate in English if it is not 

their primary language. 

5. Which of the following is true about personal protective 

equipment (PPE)? 

1. PPE protects by creating a barrier against hazards. 

2. Eye, face, head, foot, and hand protection are addressed in 

PPE programs. 

3. PPE should reduce the likelihood of occupational injury 
and/or illness. 

4. Healthcare workers do not need to wear PPE if they follow 
Strict hand hygiene protocol and universal precautions. 

6 

10. 

+ 

Nurses will be actively engaged in assessing the physical as well 

as the mental needs of victims, their families, first responders, 

and other healthcare personnel. 

Nurses need to have their own family disaster plans in place to 

be able to assist Sthers in times of disasters. 

Nurses are actively involved in disaster mitigation, planning, and 

response efforts by tearning and practicing their communities’ 

and agencies’ disaster preparedness systems. 

. Which of the following is NOT true about decontamination? 

1. Decontamination corridors should be set up in an area 

downwind from the hospital entrance. 

2. Decontamination begins in the hot zone, closest to the site 

of the disaster. 

3. Decontamination must take place before the patient enters 

the hospital. 

4. Decontaminating a person should be done by sweeping 

strokes away from you and the patient. 

. What is another name for a radiological dispersion bomb? 

1. a dirty bomb 

2. an ionization radiation bomb 

3. a nonfiltered bomb 

4. a radio-controlled remote bomb 

. One of the results of DNA mutation inside cells exposed to 

ionizing radiation that can be deadly, but is survivable with 

bone marrow transplantation, is a description of which of the 

following? 

1. lonizing sickness 

2. radiation sickness 

3. TNT sickness 

4. compromised immune sickness 

. Why should a nurses assess the special needs of older adults 

as part of the emergency preparedness plan? 

1. All older adults will need some kind of special support. 

2. Some older adults will take the lead in evacuation efforts in 

nursing homes. 

3. Not all older adults need the same level of support in emer- 

gencies and disasters. 

4. Some older adults will be unable to evacuate even with 

multiple support agencies. 

Why would nurses need the assistance of a mental health 

worker following a disaster? 

1. All nurses need the help of a mental health worker at one 

point or another in their nursing careers. 

2. Nurses are trained to provide care, regardless of the situa- 

tion encountered. 

3. Nurses maintain good mental health and rarely require 

mental health assistance. 

4. The nurse may feel as overwhelmed and traumatized as 
the population for whom he or she is caring. 

See Test Yourself answers in Appendix C. 
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Building Clinical Competence 

Alterations in Patterns of ay 

Functional Health Pattern: Health Perception-Health 

Management 

Think about patients with altered health perception or health man- 

agement for whom you have cared in your Clinical experiences. 

m What were their major medical diagnoses (e.g., surgery, termi- 

nal illness, impending death, alcoholism or other substance 

abuse, or victim of multiple or mass casualty incident)? 

m What kinds of manifestations did each of these patients have? 

Were these manifestations similar or different? 

m How did the each patient's healthcare behaviors interfere with 
his or her health status? Had the patient had surgery before? 

Did the patient experience any complications due to having sur- 

gery? Did the patient have any problems with anesthesia? 

What medications was the patient taking? Did the patient take 

medications as prescribed? Did the patient use any substances 

other than prescribed medications and overthe-counter med- 

ications? If so, what substances and how much were used? 

How much alcohol did the patient drink? What kind of problems 

had substance abuse caused for the patient, family, friends, 

finances, and health? Was the patient exposed to environmen- 

tal hazards? Did the patient have sensory deficits or sight or 

speech impairments? Did the patient speak English? What reli+ 

gious considerations did the patient verbalize? Did the patient 

have a living will, do-not-resuscitate orders, or power of attor- 

ney? Had end-of-life issues been discussed with the family? 

The Health Perception-Health Management Functional Health 

Pattern includes healthcare behaviors such as health promotion 

and illness prevention activities, medical treatments, and follow-up 

care. Individuals may or may not have the ability to change their 

healthcare practices. Health perception and health maintenance 

are affected by perceived health status in two primary ways: 

m@ Factors that interfere with health care are lack of understanding 

basic health practices (e.g., altered cognition, altered coping), 

inability to take responsibility for meeting health needs (e.g., 

alcoholism, substance abuse), or lack of communication skills 

(e.g., non-English-speaking, illiterate). 

@ Factors that interfere with the desire to seek higher level of 

wellness are inability to change declining health status (e.g., 

cancer, kidney failure, impending death), need for treatment 

(e.g., surgery), catastrophic events (e.g., motor vehicle acci- 

dents injuries, weatherrelated event injuries, thermal or chem- 
ical burns). 

A patient's perceived pattern of health and well-being affects how 

health is managed. Unexpected events can alter the patient's 

health status, leading to manifestations such as the following: 

m Anxiety (uneasy feeling of the unknown = resulting in 

sympathetic nervous system responses) 

m Grief (physical and emotional responses > due to loss or 
impending loss > resulting in withdrawal of attachment) 

m Death (irreversible condition > resulting from cessation of 
circulatory and respiratory functions or irreversible cessation of 
all functions of the brain) 
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Priority nursing diagnoses within the health perception and health 

management functional health pattern that may be appropriate for 

patients include the following: 

m= /mpaired Skin Integrity as evidenced by surgical incisions, 

injuries due to accidents or falls, physical immobility, and skin 

changes in the elderly 

m Risk for Injury as evidenced by misuse of drugs and alcohol, 

environmental hazards, intraoperative complications, and inad- 

equate postoperative care 

m Ineffective Therapeutic Regimen Management as evidenced 

by ineffective patterns of health care, lack of knowledge of 

health care, and mistrust of healthcare personnel 

m Powerlessness as evidenced by loss of privacy, loss of 

control due to chronic or debilitating conditions, and depend- 

ency on others 

Two nursing diagnoses from other functional health patterns often 

are of high priority for the patient with alterations in patterns of 

health perception or health maintenance: 

g Impaired Verbal Communication (Cognitive-Perceptual 

Functional Health Pattern) 

@ Ineffective Individual Coping (Coping-Stress-Tolerance 

Functional Health Pattern) 

Question 

1. How did you decrease your patient’s anxiety, thus altering his 

or her health status? 

Questions 
Refer to the Clinical Scenario on the next page in order to answer 

the following questions. 

Priority Setting 

1. In what order would you visit these patients after report? 

What is your rationale for your choice? 

A 

B. 

eG 

Bs 

Health Promotion 

1. Diet is important for wound healing. What nutrients will you 
encourage Mary Black to eat in order to ensure proper heal- 
ing of her fractured ankle? 

2. Mary Black understands her diet when she picks which 
meal plan? 

A. hamburger, french fries, and a cola beverage 

B. tossed salad, chocolate pudding, and iced tea 

C. baked chicken, broccoli and cheese, and lemonade 

D. salmon patty, baked potato, and milk 



CLINICAL SCENARIO 

Directions: Read the following clinical scenario and answer the 
questions that follow. To complete this exercise successfully 
you will not only use knowledge of the content in this unit, but 
also principles related to setting priorities and maintaining 
patient safety. 

You have been assigned to work with the following four 
patients for the 0700 shift on a medical-surgical unit. Significant 
data obtained during report is as follows: 
m Peter Black is a 46-year-old who was admitted from the 

emergency room 2 hours ago for observation after being 
thrown 50 yards during a tornado. His vital signs on admis- 
sion were stable: T 99.8°F P 86, R 24, and BP 140/86. He 
had multiple abrasions and lacerations that were sutured in 
the emergency room. He is now complaining of numbness 
in both legs. , 

Nursing Process 

if Besides obtaining vital signs, what diagnosis-specific assess- 
ment data should be collected for each patient? 
A. 

B. 

ee 

D. 

Identify one priority nursing diagnosis for each patient pre- 
sented earlier. What is the rationale for your choices? 

Nursing Diagnosis 

le 
John Linzer 

Paul Goetz 

Identify five nursing interventions for John Linzer as he 

progresses through the dying process. 

With history of alcoholism for 5 years, which is a priority 

nursing intervention in the plan of care tor Mr. Goetz? 

A. Identify maladaptive behaviors that may contribute to 

the alcoholism. 

B. Encourage patient participation in therapeutic group 

activities. 

C. Teach the patient the effects of alcohol use on his body. 

D. Use a respectful, nonjudgmental approach to gain the 

patient's trust. 

Paul Goetz is given Ativan (lorazepam) to prevent symptoms 

of alcohol withdrawal. How would you evaluate the effective- 

ness of this medication? 

@ Mary Black is a 44-yearold wife of Peter Black who was 
admitted 1 hour ago with multiple abrasions and ecchymotic 
areas. She is scheduled to go to surgery at 0900 for an open 
reduction of a left ankle fracture. Current vital signs are 
T 99°F P 90, R 26, BP 134/88. She is requesting pain med- 
ication and wants to see her children, who were admitted to 
the pediatric unit, before going to surgery. 

m John Linzer, aged 67, was admitted one week ago in the ter- 
minal stages of colon cancer. Vital signs are T 96.8°F P 54, 
R 10, BP 88/68. The family is requesting that a nurse check 
on Mr. Linzer as they feel that death is imminent. There is a 
do-not-resuscitate order. 

m Paul Goetz, aged 47, was admitted three days ago due to 
being found unconscious in his car. On admission his alco- 
hol level was 0.45. Current vital signs are T 100°F P 110, 
R 30, BP 168/94. He is diaphoretic, disoriented, and com- 
plaining of nausea and seeing spiders on the wall. 

6. Mrs. Black understands the postoperative teaching done by 
the nurse when she states which of the following? 

A. “Since my surgery is on my ankle, | will need to stay still 
in the bed to prevent pain.” 

B. “I will need to cough frequently to remove fluids from 
my lungs.” 

C. “Since | will have a PCA machine for pain medication, | 
will not have to ask for pain medication.” 

D. “| will be able to eat and drink as soon as | return 

from surgery.” 

Communication 

1. What information will you report to Peter Black's doctor 
regarding his new symptom of numbness in both legs? 

2. What information should be communicated with the pedi- 
atric unit nurses prior to Mary Black’s being allowed to visit 
her children before she has surgery on her ankle? 

Delegation 

1. What nursing interventions for each patient can be delegated 
to a certified nursing assistant (CNA)? 

A. 

B. 

Gc 

D. 

Nursing Ethics 

1. Paul Goetz asks you to bring him some beer. He says, 
“You can smuggle it in and no one will know.” How will 
you respond? 

2. When preparing for the role the nurse will play in disaster 

relief, the nurse must first do which of the following? 

A. Be able to apply basic first aid skills. 

B. Be aware of decontamination procedures. 

C. Serve on disaster preparedness committees. 

D. Know how to take care of him- or herself. 
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CASE STUDY: Maria Rodriguez 

ee ee § Mrs. Maria Rodriguez is admitted to the 

emergency room with an open left leg 

fracture, left upper quadrant pain, and 

reddened areas across the left shoulder, 

neck, and chest. According to the para- 

medics, she was involved in a multiple 

car accident on an icy highway. Upon 

assessment she is found to be a non- 
English-speaking Hispanic, 28 years of 

age, 5' 4" in height, and weighing 

115 pounds. Her vital signs are T 100°F, 
P 100, R 28 and shallow, BP 150/86. She 

indicates that her pain scale level is at 9 out of 10, even after being 

medicated with Morphine in the ambulance. 

After chest, abdominal, and leg xrays, Mrs. Rodriguez is diag- 

nosed with a severe comminuted left leg fracture; a lacerated 

spleen; and bruising across the shoulder, neck, and chest due to 

the seat belt. With the use of a translator, the physician explains 

to the patient that due to the seriousness of the left leg fracture, 

the left leg may need to be amputated during surgery. 
Mrs. Rodriguez begins crying and wringing her hands after 

speaking with the physician. 
Blood is drawn for the following laboratory studies: complete 

blood count with differential, electrolytes, prothrombin time (PT), 

Mrs. R. ee leads to 

28 y.0. female 
Trauma/fractures 

asSSess 

generate nursing diagnosis 

expected outcomes 

Activity: 

1. After reviewing the concept map, go to the Pearson Nursing 
Student Resources for this book at Wwww.nursing. 
pearsonhighered.com to write a concept map based on the 
nursing diagnosis Grieving related to potential amputation of 
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partial thromboplastin time (PTT), and blood gases. A urine speci- 

men is sent to the laboratory for a urinalysis. Preoperative prepara- 

tion is completed. Through the use of a translator, the nurse explains 

postoperative teaching to the patient to prevent the following com- 

plications of surgery: shock, hemorrhage, deep vein thrombosis, 

pulmonary embolism, pneumonia, infection, urinary retention, and 

delayed bowel elimination. The nurse tries to calm the patient and 

answer any questions she has regarding the surgery and what will 

happen in the postoperative period. The nurse atternpts to contact 

family members and % priest to see the patient before she goes to 

surgery. At‘the ordered time, the nurse administers preoperative 

medication as ordered and the patient is sent to the operating room. 

Due to difficulty understanding the English language, the need 

for surgery, and the possibility of leg amputation, the patient is 

very anxious. The nursing diagnosis of Anxiety is appropriate for 

guiding nursing care. Anxiety is an uneasy feeling of not knowing 

what is going to happen. The pathophysiology of anxiety is antici 

pation of danger or a threat to health status that leads to a “fight 

or flight” response from the sympathetic nervous system. Mani- 

festations of anxiety are restlessness, tachycardia, rapid breath- 

ing, facial flushing, increased perspiration, weakness, tremors, 

and impaired attention and concentration. Complications of anxi- 
ety are nausea, vomiting, diarrhea, loss of appetite, insomnia, 

immobility, and powerlessness that can lead to panic or phobias. 

generates 

prioritized to 

left leg. In your concept map, be sure to include considera- 
tion of Mrs. Rodriguez's communication barriers and culture. 
See answers and hints in Appendix C. 

2. Write another concept map using another appropriate nurs- 
ing diagnosis. 
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LEARNING OUTCOMES 

1. Discuss the role of genetic concepts in health promotion 

and health maintenance. 

2. Apply knowledge of the principles of genetic transmission 

and risk factors for genetic disorders. 

3. Describe the significance of delivering genetic education 

and counseling follow-up in a professional manner. 

CLINICAL COMPETENCIES 

1. Integrate genetic physical assessment and the use of a 

pedigree family history into delivery of nursing care. 

2. Identify patients or families with actual or potential genetic 
conditions and initiate referrals to a genetics professional. 

Genetic Implications of Adult 
Health Nursing 

4. Explain the implications of genetic advances on the role of 

nurses with particular attention to spiritual, cultural, ethical, 

legal, and social issues. 

5. Identify the significance of recent advances in human 

genetics and the effect on healthcare delivery. 

3. Prepare patients and their families for a genetic evaluation 

and facilitate the genetic counseling process. 

4. Integrate basic genetic concepts into patient and family 

education and the reinforcement of information provided to 

patients by genetic professionals. 
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Ongoing research in genetics has enhanced our understanding 

of the causes and natural course for disease, and our under- 

standing of the factors that increase risk for the development of 

many diseases. Genetics research is not only focused on tradi- 

tional genetic disorders, but also common complex diseases 

such as heart disease, stroke, diabetes, and several kinds of can- 

cer. The knowledge gained from the Human Genome Project 

BOX 8-1 Human Genome Project 

In 1986, the U.S. Department of Energy (USDOE) announced 
the Human Genome initiative, and in 1990 the USDOE joined 
with the National Institutes of Health (NIH) to develop the 
Human Genome Project (HGP). The ultimate goal was to 
sequence the human genome and to identify all human 
genes. The completion of a high-quality reference sequence 
was announced in April 2003. Information obtained through 
the sequencing of the human genome has had a tremendous 
impact on finding the genes associated with human disease. 
Future research will now be directed toward understanding 
the complex functions of cellular regulation, human variation, 
and the interplay of genes and environment and how all the 
cell organelles, genes, and proteins work together in life's 
functions (USDOE Genome Programs, 2008) 
Source: From Ball, Jane W.: Bindler, Ruth McGillis W.; Cowen, Kay J., Child Health 
Nursing: Partnering with Children and Families, 2nd, © 2010. Reproduced by permis- 
sion of Pearson Education, Inc., Upper Saddle River, New Jersey. 
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(Box 8-1) and the continued efforts of scientists and clinicians 

has and will continue to have a profound impact on the preven- 

tion, diagnosis, and treatment of genetic disorders and complex 
diseases (Figure 8—1 Ml). 

Integrating Genetics into Nursing 
Practice 
Genetic knowledge will continue to revolutionize how persons 

perceive themselves, their health status, and their health poten- 

tial. Therefore, it is expected that nurses must integrate genet- 
ics into nursing practice. The Statement on the Scope and 
Standards of Genetics Clinical Nursing Practice from the 
American Nurses Association and the International Society of 
Nurses in Genetics (ANA/ISONG) defines the role of all nurses 
regardless of practice setting (Box 8-2), thus emphasizing the 
importance of genetics in every arena of health care. 

Nurses must have basic genetic knowledge to care for the 
needs of patients and their families with known or suspected 
genetic disease. Basic interventions that meet the standard of 
genetic nursing include the following: 

a Identifying simple risk factors by completing genetics- 
focused family history ' 

= Performing an accurate and thorough physical assessment 

Oapi/ buljsay oeuay Ul! ajoy Buisinn 



Trillions of cells 

Each cell: 

¢ 46 human chromosomes 
¢2 meters of DNA 

* 3 billion DNA subunits 

(the bases: A, T, C, G) 
* 25,000 genes code for 
protein 

DNA 

the molecule of life 

Figure 8—1 @ Each cell nucleus throughout the body contains the 

genes, DNA, and chromosomes that make up the majority of an indi- 

vidual’s genome. The remaining portion of the human genome is in the 

mitochondria. 

Source: From Ball, Jane W., Bindler, Ruth McGillis W., and Cowen, Kay J., Child Health Nursing: 

Partnering with Children and Families, 2nd, p. 89, © 2009 Pearson Prentice Hall. Reproduced by 

permission of Pearson Education, Inc., Upper Saddle River, New Jersey. 

a Applying concepts of health promotion and health mainte- 

nance to assist the patient and family in making informed 

decisions about their health and lifestyle choices while facil- 

itating autonomy 
= Being a patient advocate and providing patients with infor- 

mation about available resources and services 

m Providing patient education and making referrals when 

appropriate 

= Completing an evaluation of the plan of care for the patient 
= Applying knowledge of the ethical, legal, and social impli- 

cations of genetic information 
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BOX 8-2 ANA/ISONG Standards of Genetics Clinical 

Nursing Practice Statement 

ANA/ISONG Statement on the Scope and Standards of 
Genetics Clinical Nursing Practice: 

All licensed registered nurses, regardless of their practice 
setting, have a role in the delivery of genetics services 

and the management of genetic information. Nurses 
require genetic knowledge to identify, refer, support, and 

care for persons affected by, or at risk for manifesting or 
transmitting, genetic conditions. As the public becomes 
more aware of the genetic contribution to health and 

disease, nurses in all areas of practice will be increasingly 
asked to address basic genetics-related questions, 
service needs, or both. 

Source: ©2007 From Genetics/Genomics Nursing Scope and Standards of Practice. By 

American Nurses Association and the International Society of Nurses in Genetics 

(ISONG). Reprinted with permission. All Rights Reserved. 

Nurses can improve the nursing care provided to patients by 

applying fundamental genetic concepts to their practice. 

Genetic Basics 
Life starts as a single cell, but the developed human body is FA 

made up of many cells. These cells share common features such 

as a nucleus that contains 46 chromosomes, and organelles such 

as mitochondria. There are many different types of specialized 

cells that function differently depending on their location. For 

example, pancreatic cells have a very different function than 
that of nerve cells. 

All human cells, except mature red blood cells, contain a 

complete set of deoxyribonucleic acid (DNA) molecules. DNA 

molecules consist of long sequences of nucleotides or bases 

represented by the letters A, T, G, and C. The order of these 

bases gives the exact instructions for the functioning of that 

particular cell. Writing the correct order of the bases using the 

abbreviations represents the sequence of the bases in DNA. 

Together, the total sum of DNA in a human cell is referred to as 

the human genome, or the complete set of inheritance for an 

individual. The human genome includes the DNA in the cell 

nucleus as well as the DNA found in the mitochondria, which 

will be discussed later in this section. Each person’s genome is 

unique. Identical (monozygotic) twins are the exception 

because they develop from only one fertilized ovum and share 
identical DNA. 

The cell nucleus contains about 6 feet of DNA that is tightly 

wound and packaged into 23 pairs of chromosomes, making a 

complete set of 46 chromosomes. The structure and number of 

chromosomes can be shown by a karyotype, or picture, of an 

individual’s chromosomes (Figure 8—2 ll) There are two copies 

of each chromosome. One copy, or half of the complete set of 

these 46 chromosomes, is inherited from the mother and the 

other copy, or the other half of the 46 chromosomes, is inherited 

from the father. For example, an individual will have two copies 

of chromosome I, one inherited from his or her mother and one 

inherited from his or her father. These two copies or pairs of 

inherited chromosomes are called homologous (the same) chro- 

mosomes. Chromosomes are numbered according to size 

(largest to smallest), with chromosome | being the largest. The 

first 22 pairs of chromosomes, known as autosomes, are alike 
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Figure 8—2 @ A karyotype is a picture of an individual's chromosomes. It shows the chromosomal structure and number of the 22 pairs of 

autosomes and the sex chromosomes. 

in males and females. The 23rd pair, the sex chromosomes, 

determines an individual’s gender. A female has two copies of 

the X chromosome (one copy inherited from each parent) and a 

male has one X chromosome (inherited from his mother) and a 

Y chromosome (inherited from his father). 

Cell Division 
Mitosis and meiosis are the two types of cell division in human 

cells. Mitosis is the process of making new cells and it takes 

place in the somatic, or tissue, cells of the body. Cell division 

through mitosis heals wounds and replaces cells lost daily on 

skin surfaces and in the lining of gastrointestinal and respira- 

tory tracts. In addition, mitosis is responsible for human devel- 

opment. The mitotic activity of the zygote and its daughter cells 

is the foundation for a human’s growth and development. The 

zygote undergoes mitosis to form a multicellular embryo, then 

fetus, then infant. Cell division through mitosis results in two 

cells called daughter cells that are genetically identical to the 

original cell, or mother cell, and each other. 

Meiosis is also known as the reduction division of the cell. 

Meiosis occurs only in the sex cells of the testes and ovaries and 

results in the formation of the sperm and oocyte (gametes). 

Meiosis is very similar to mitosis in that it is a form of cell divi- 

sion; however, through a series of complex mechanisms, the 

amount of genetic material is reduced in half (23 chromosomes). 

This is very important because when the two sex cells combine 

during fertilization, the total number of chromosomes (46) is 

present in the offspring’s cells. There are three purposes of 

meiosis: (1) to produce gametes, (2) to reduce the number of 

chromosomes by half, and (3) to make new combinations 
of genetic material from crossing over and independent assort- 
ment processes, which allows diversity in the human population. 

Chromosomal Alterations 
Alterations in chromosomes often occur during cell division and 
are classified as either alterations in the number of chromosomes 
or structural alterations. They involve either part of or the whole 
chromosome. The clinical consequences of number and struc- 
tural changes in the chromosomes in an individual vary depend- 
ing on the amount and type of DNA affected by the alterations. 

Alterations in Chromosome Number 
An increase or decrease in chromosomal numbers can occur dur- 

ing meiosis or mitosis (Box 8-3). Alterations occur often during 

meiosis because meiosis is a highly specific and complex process 

and each new daughter cell must contain exactly one chromo- 

some from each homologous pair of chromosomes. During 

meiosis, the paired chromosomes may fail to separate, resulting 

in an egg or sperm cell with either two copies or no copies of a 

particular chromosome. This is known as nondisjunction. When 

these egg or sperm cells are fertilized by a normal gamete that 

contains 23 copies of all of the chromosomes, a zygote that is 

monosomic (one member of the chromosome pair is missing) or 

trisomic (having three chromosomes instead of the usual two) 

results. These circumstances produce such conditions as 

monosomy of the sex chromosomes in a female (Turner syn- 

drome) or trisomy of autosomes, of which trisomy 21 (Down 

syndrome) is one of the more commonly known. 

Alterations in Chromosome Structure 
Alterations in chromosome structure include inversions, dele- 

tions, duplications, and translocations. In a chromosomal 

inversion a segment of a chromosome is reversed, changing the 

DNA sequence for that portion of the chromosome. It occurs 

when a chromosome breaks in two places and the piece 

between the breaks turns upside down and reattaches within the 

same chromosome. The clinical consequences of an inversion 

BOX 8-3 Variations in Chromosomal Number 

Aneuploidy—the condition when extra or missing chromo- 
somes exist; in affected living individuals, physical abnormali- 
ties and/or mental retardation are common 

Monosomy—the loss of a single chromosome from a pair, 
i.e., Turner syndrome (45,XO) 

Trisomy—the gain of a single chromosome, making a total of 
three copies of a certain chromosome, i.é., trisomy 21 or 
Down syndrome 

Euploidy—the presence of the normal number of 
46 chromosomes 

Polyploidy—the condition when more than two pairs of all 
the chromosomes are present 



depend on how much chromosomal material is involved, where 
the inversion occurs, and what type of inversion is present. 

A chromosomal alteration that includes a missing (deletion) 
or additional (duplication) whole chromosome or segment of a 
chromosome is an unbalanced rearrangement. An unbalanced 
rearrangement can result in missing genes, confusing direc- 
tions from the genes, or too much gene product, which often 
results in a condition that is not compatible with life or altered 
physical and/or mental development. An example is cri du chat 
syndrome (mental retardation, crying that sounds like a cat 
mewing, and low-set ears), which results from a large deletion 
on 5p (the short arm of chromosome 5). 

Translocation (chromosomal reshuffling) occurs when a seg- 
ment of a chromosome transfers or moves and attaches itself to 
another chromosome. An example is the reciprocal translocation 
that is found in 95% of patients with chronic myelogenous 
leukemia (CML) (Wang et al., 2006). The contributing translo- 
cation occurs between chromosomes 9 and 22 and is known as 
the Philadelphia chromosome. The translocation that occurs 
between chromosomes 9 and 22 is not inheritable. However, this 
is not true for all translocations. About 4% of trisomy 21 cases 
are caused by a translocation; of these, half can be attributed to a 
translocation inherited from a parent (Mayo Clinic, 2008). The 
parent remains unaffected because although he or she has extra 
material his or hers is a balanced chromosomal rearrangement. 

Genes 
A gene is a small portion (segment) of the nucleotide (base) 

sequence of a chromosome DNA molecule that can be identi- 

fied as having specific directions for a particular function or 

characteristic. The specific sequence of nucleotides (the genes 

and the variations therein) is referred to as the individual’s 

genotype. Each chromosome contains numerous genes 

arranged in a linear order. Researchers currently believe there 

are about 20,000 to 25,000 genes in the human genome 

(USDOE Human Genome Programs, 2008). 

All genes come in pairs because chromosomes come in pairs. 

The only exception to all genes being paired are the genes on the 

sex chromosomes (X and Y) present in males. All genes have a 

specific location on a specific chromosome. This is known as the 

genetic locus. For example, one of the many genes located on 

chromosome 19 is a gene for eye color. There may be slight vari- 

ations or different forms of a gene, for instance, green versus blue 

eye color, and these different forms or versions of genes are called 

alleles. When an individual has two identical forms (alleles) of a 

gene they are said to be homozygous (homo = same). If an indi- 

vidual has two different forms (alleles) of the gene, they are said 

to be heterozygous (hetero = different). Genes can be described 

as altered or mutated when a change has taken place, or expressed 

when the gene has an impact on the outward appearance of an indi- 

vidual and/or the functioning of cells. The observable, outward 

expression of an individual’s entire physical, biochemical, and 

physiologic makeup, as determined by his or her genotype (alle- 

les) and environmental factors, is referred to as phenotype. 

Function and Distribution of Genes 
One function of genes is to provide directions for how to make 

proteins. These protein-directing genes are very important to life 

and functioning as a human and are responsible for transmitting 
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messages between cells, fighting infection, directing genes to 

turn “on” or “off? forming structures, as well as sensing light, 

taste, and smell (U.S. National Library of Medicine, 2008). 

Some gene activities change from moment to moment in 

response to tens of thousands of intra- and extracellular envi- 

ronmental signals (USDOE Genome Programs, 2008). An 

example of this is the feedback mechanism that stimulates a cell 

to produce insulin after eating a candy bar. After eating, a gene 

on chromosome 11 directs pancreatic cells to produce, modify, 

and secrete insulin. Although the gene for producing insulin is 

present in all nucleated cells of the body, it is only functional in 

insulin-secreting pancreatic cells. 

Mitochondrial Genes 
Chromosomes in the cell nucleus are not the only site where 

genes reside. Several dozen that are involved in energy metabo- 

lism are located in the cell mitochondria (the “powerhouse” of the 

cell). Mitochondria are concerned with energy production and 

metabolism. Some cells contain more mitochondria than others, 

but each mitochondrion contains its own copies of DNA identi- 

fied as mitochondrial DNA (mtDNA). Because ova have many 

mitochondria and sperm do not (most mitochondria are located in 

the tail of the sperm that detaches after fertilization), mtDNA is 

primarily inherited from the mother. Therefore, mitochondrial 

genes and any diseases due to DNA alterations on those genes are 

transmitted through the mother in a matrilineal pattern. This pat- 

tern of inheritance is very different from the pattern of inheritance 

of genes found in the nucleus of the cell. Thus, an affected female 

will pass the mtDNA mutation to all of her children; however, an 

affected male will not pass the mtDNA mutation to any of his 

children (Nussbaum et al., 2007). Manifestations of conditions as 

a result of mitochondrial gene alterations are primarily involved 

in high-energy tissues and organs such as skeletal muscle, heart 

muscle, the liver, kidney, brain, and nerve cells. The ears, eyes, 

and endocrine system are also affected. Symptoms develop over 

years as unhealthy or dying cells are not replaced. Hypertrophic 

cardiomyopathy, heart block, seizures, and deafness are also asso- 

ciated with mtDNA gene alterations (Nussbaum et al., 2007). 

Gene Alterations and Disease 
Today, we know that gene alterations are responsible for approx- 

imately 6000 hereditary diseases (Winkleman, 2004). However, 

different gene alterations within a particular gene can result in a 

wide variety of signs and symptoms. For example, the CFTR gene 

for cystic fibrosis is a very large gene located on chromosome 7. 

More than 1100 different mutations of the CFTR gene have been 

reported to be associated with disease (Giusti et al., 2007). The 

area of the CFTR gene that controls mucous production can have 

more than 300 different gene alterations resulting in a variety of 

symptoms ranging from mild, to severe, or no symptoms at all 

(U.S. National Library of Medicine, 2008). Gene alterations, not 

the genes themselves, cause genetic diseases and conditions. 

Gene Alterations That Decrease Risk of Disease 
Although it is common to associate gene mutations with disease, 

it is important to remember that gene mutations can also be help- 

ful to decrease the risk of disease. Gene alterations and genetic 

variations may also have a protective role in the expression of 

diseases. A common example is the protective value of the gene 

alteration that causes sickle cell disease. Those individuals with 
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this gene alteration have protection against malaria. Another 

example is the APOE gene. The APOE gene provides instruc- 

tions for making a protein called apolipoprotein E. This protein 

combines with fats (lipids) in the body to form molecules called 

lipoproteins that are responsible for packaging cholesterol and 

other fats and carrying them through the bloodstream. There are 

at least three slightly different versions (alleles) of the APOE 

gene. The major alleles are called e2, e3, and e4. Research has 

shown that a person who inherits at least one e4 allele will have 

a greater chance of developing Alzheimer’s disease. However, 

inheriting the e2 allele seems to indicate that a person is less 

likely to develop Alzheimer’s (Genetics Home Reference, 2008). 

Single Nucleotide Polymorphisms 
Greater than 99% of human DNA sequences are the same (HGP, 

2008c). Polymorphisms are DNA sequences that are natural 

variations in a gene in which each possible sequence is present 

in at least 1% of people, but usually have no adverse effect on 

the individual. Single nucleotide polymorphisms (SNPs, or 

“snips’’) are the most common type of genetic variation among 

humans and are one-letter (base pair) variations in the DNA 

sequence and serve as biological markers. Biological markers 

are important for the construction of chromosome maps and are 

easily tracked, stable segments of DNA. Scientists are hopeful 

that information gained from SNPs will provide information on 

how subtle differences in humans impact their response to 

drugs and the environment, thus making medical treatment and 

pharmacologic management more individualized. 

Principles of Inheritance 
Knowledge of inheritance allows the nurse to provide genetic 

information to patients and their families to assist them in man- 

aging their care and in making reproductive decisions. The 

basic underlying principles of inheritance that nurses can apply 

to inheritance risk assessment and teaching include (1) all 

genes are paired, (2) only one gene of each pair is transmitted 

(passed on) to an offspring, and (3) one copy of each gene in 

the offspring comes from the mother and the other copy comes 

from the father. Understanding the Mendelian patterns of 

inheritance is made easier by relating these principles. 

Mendelian Pattern of Inheritance 
Conditions that are caused by a mutation or alteration of a sin- 

gle gene are known as monogenic or single-gene disorders. 

The most common gene alterations that result in genetic dis- 

orders are categorized into Mendelian inheritance patterns 

because they are predictably passed on from generation to gen- 

eration following Mendel’s laws of inheritance. These single- 

gene mutations follow an autosomal dominant, autosomal 
recessive, X-linked recessive, or X-linked dominant inheri- 
tance pattern. The first three of these patterns are the most 
common. Modes of transmission or inheritance for thousands 
of conditions resulting from monogenic alterations have been 
identified (U.S. National Library of Medicine, 2008). 

Autosomal Dominant 
Autosomal dominant (AD) conditions are the result of an 
altered gene on any of the 22 autosomes or non—sex chromo- 
somes (Figure 8—3 Ml). More than half of the known Mendelian 
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Figure 8—3 @ This Punnett square shows potential gene combina- 

tions (genotypes) and resulting phenotypes of children from parent 

genotypes with an autosomal dominant altered gene. Phenotypes are 

expressed (affected) when a male orfemale has one copy of the gene 

alteration. 

Source: From Ball, Jane W.; Bindler, Ruth McGillis W.; Cowen, Kay J., Child Health Nursing: 

Partnering with Children and Families, 2nd, © 2010. Reproduced by permission of Pearson 

Education, Inc., Upper Saddle River, New Jersey. 

conditions are autosomal dominant. In AD conditions, disease 

occurs in spite of the fact that there exists one unaltered or nor- 

mal gene. Also, homozygous dominant conditions are gener- 

ally much more severe than heterozygous dominant conditions 

and are often lethal. Because homozygous dominant conditions 

are usually lethal and would result from both parents being 

affected, the nurse should consider an individual exhibiting an 

autosomal dominant condition as heterozygous. See Box 8-4 

for characteristics of an AD pattern of inheritance. 

Autosomal Recessive 
A gene or genetic condition is considered recessive when two 

copies of altered genes are needed to express the condition. 

Autosomal recessive (AR) conditions are the result of an 

BOX 8-4 Autosomal Dominant Mendelian Inheritance 

Characteristics 

(Examples: neurofibromatosis, breast and ovarian cancer, autosomal 
dominant polycystic kidney disease, Marfan syndrome, Huntington 
disease, familial hypercholesterolemia) 

When the nurse gathers a family:history, the nurse should 
assess for any of the following characteristics of autosomal 
dominant inheritance: 
1. Both males and females are affected. 
2. Males and females are usually affected in equal numbers. 
3. An affected child will have an affected parent and/or all gen- 

erations will have an affected individual (appearing as a ver- 
tical pattern of affected individuals on the family pedigree). 

4. Unaffected children of an affected parent will have unaf- 
fected offspring. 

5. A significant proportion of isolated cases are due to a 
new mutation. 
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Figure 8—4 @ This Punnett square shows potential gene combina- 
tions (genotypes) and resulting phenotypes of children from parent 
genotypes with an autosomal recessive altered gene. Phenotypes are 
expressed (affected) when a male or female has two copies of the 
gene alteration. ete ee 
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altered gene on any of the 22 autosomes or non—sex chromo- 

somes (Figure 84 M). An individual with a recessive condition 

has inherited one altered gene from his mother and one from his 

father. In most cases, neither of the parents is affected and, 

therefore, each of the parents must have a single gene alteration 

on one chromosome of a pair and the normal, wild-type or 

unaltered form of the gene on the other chromosome. These 

parents would be known as carriers of the condition and they 

do not usually exhibit any signs and symptoms of the condition. 

Because the gene alteration occurs on a non—sex chromosome, 

both males and females have an equal chance of inheriting the 

altered gene from their parent. See Box 8—S for characteristics 

of an AR pattern of inheritance. 

X-Linked Recessive 
X-linked conditions are the result of an altered gene on the 

X chromosome. Unlike the autosomes, the sex chromosome, X, 

is unevenly distributed to males and females. The female has two 

X chromosomes and the male has only one. Thus, the family 

history and pattern of inheritance has a characteristic distribu- 

tion pattern among the males and females in the family 

(Figure 8—5 ™). Because the male has only one copy of any gene 

on the X chromosome, it becomes the only copy available to give 

direction for those particular functions of these genes regardless 

of whether it is considered dominant or recessive in the female. 

Thus, if any of these genes are altered, an unaltered counterpart 

is not present to “override” the altered functioning gene. 

The consequences of the altered gene on an X chromosome 

will be expressed in all males. Females, on the other hand, will 

have two copies and the unaltered gene generally compensates 

for the altered gene, making the female a carrier. The male 
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BOX 8-5 Autosomal Recessive Mendelian Inheritance 

Characteristics 

(Examples: hemochromatosis type 1, cystic fibrosis, phenylketonuria, 
sickle cell anemia) 

When the nurse gathers a family history, the nurse should 
assess for any of the following characteristics of autosomal 
recessive inheritance: 

. Both males and females are affected. 

. Males and females are usually affected in equal numbers. 

. An affected child will have an unaffected parent but may 
have affected siblings (appearing as a horizontal pattern 
of affected individuals on the family pedigree). 

. The condition may appear to skip a generation. 

. The parents of the affected child may be consanguineous 
(close blood relatives). 

. The family may be descendants of a certain ethnic group 

that is known to have a more frequent occurrence of a 
certain genetic condition. 

receives his X chromosome from his mother and his Y chromo- 

some from his father. The female offspring receives an X chro- 

mosome from each of her parents. Thus, all affected males will 

pass on the altered X chromosome to all of his daughters who 

will be carriers of the altered gene. A male can never transmit 

an altered gene on the X chromosome to his sons because the 

male will transmit only the Y chromosome to his sons. Because 

of these transmission patterns, the most commonly occurring 

transmission of an X-linked condition is through a female who 

is a carrier of an altered gene. See Box 8-6 for characteristics of 

an X-linked recessive pattern of inheritance. 

X-Linked Dominant 
X-linked dominant conditions also exist but these conditions 

are very rare. If a male is affected, the condition is severe and 

often lethal. A family history of multiple male miscarriages 

may be a sign of an X-linked dominant condition. An example 

of a viable X-linked dominant condition is vitamin-D resistant 

rickets, also known as hypophosphatemic rickets. 

Variability in Classic Mendelian Patterns 
of Inheritance 
Along with understanding the classic Mendelian inheritance 

patterns, several other concepts are also important for families 

to understand when the nurse is assisting patients with or at 

risk for inheriting a genetic disorder. These include the fol- 

lowing exceptions or variations to the traditional Mendelian 

patterns of inheritance. 

Penetrance 
Penetrance is the probability that a gene will be expressed 

phenotypically. It is an “all or none” concept in that either the 

gene will be expressed (even if mildly expressed) or it will not 

be expressed at all. Penetrance can be measured in the follow- 

ing way. In a certain group of individuals with the same geno- 

type, what percentage of them will exhibit at least some signs 

and/or symptoms of the condition? If the number is less than 

100%, then that condition is said to show reduced penetrance. 

For example, the gene alterations that cause achondroplasia 

(dwarfism) exhibit 100% penetrance and all individuals with 
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one copy of the gene alteration will exhibit signs and symptoms 

of the disease (Nussbaum et al., 2007). 

New Mutation 
When there is no previous history of a condition including even 

subtle signs and symptoms of the disease in any other immedi- 

ate or distant family member, the disease may be caused by a 

Spontaneous new mutation. This case is usually called a 

de novo mutation. New mutations of a gene are most frequently 

seen in autosomal dominant conditions because one copy of an 

altered gene is all that is necessary to elicit a state of altered 

health. Autosomal dominant diseases known to have high 

mutation rates include neurofibromatosis, achondroplasia, and 

BOX 8-6 X-Linked Recessive Mendelian Inheritance 

Characteristics 

(Examples: hemophilia A; Duchenne muscular dystrophy) 

When the nurse gathers a family history, he or she should 
assess for any of the following characteristics of X-linked 
recessive inheritance: 

1. More males will be affected than females: rarely seen 
in females. 

. An affected male will have all carrier daughters. 

. There is no male-to-male inheritance. 

. Affected males are related by carrier females. 

. Females may report varying milder symptoms of the 
condition. 

. Anew sporadic case could be due to a new mutation. 

Marfan syndrome. New mutations are also possible in autoso- 

mal recessive diseases although rarely expressed because two 

altered genes are necessary for signs and symptoms to appear. 

Finally, new mutations are often seen in X-linked recessive dis- 

orders, such as hemophilia A, as the male with just one altered 

gene will express the disease phenotype. 

Anticipation 
Anticipation occurs when successive generations of a family 

exhibit more severe signs and symptoms of certain diseases and 

the disease often has an earlier onset. An example of a condi- 

tion where this occurs is fragile X. Fragile X is the most com- 

mon cause of inherited mental impairment, caused by a 

mutation in a gene known as FMR-1, which is located on the 

X chromosome. The mutation is a “genetic stutter” in which a 
small section within the gene is repeated too many times. A 
person who does not have fragile X has between 6 and 
45 repeats (trinucleotide repeats). Individuals with 55 to 
200 repeats have a pre-mutation that can possibly expand when 
passed on to offspring. When this mutation is greater than 
200 repeats an individual has a full mutation. See Box 8—7 for 
more information about fragile X. 

Variable Expressivity 
Expressivity is used to describe the severity of the gene 
expression of the phenotype. When people with the same 
genetic makeup (genotype) exhibit signs and/or symptoms 
with varying degrees of severity the phenotype is described as 



BOX 8-7 Fragile X and Anticipation 

@ Normal number of repeats. Individuals with a normal 
number of repeats (6 to 45) cannot pass fragile X syndrome 
on to their offspring. The number of repeats in the offspring 
generally does not change. 

m Intermediate number of repeats or “gray zone”: When 
an individual has more than about 45 repeats but fewer than 
55 repeats, the number of repeats can sometimes expand 
slightly when passed from parent to child. Individuals who 
have between about 45 and 55 repeats are considered in a 
“gray zone.” These individuals have not been found to have 
a child with fragile X syndrome. However, the number of 
repeats can grow with each generation, so their grandchil- 
dren could be at risk. 

m Pre-mutation. Individuals with between about 55 and 
200 repeats have what is called a pre-mutation. Both men 
and women can be carriers of the pre-mutation. About 1 in 
250 women and 1 in 800 men carries the pre-mutation. 
However, only women who carry the pre-mutation are at 
risk for having a child with fragile X syndrome. 

A pre-mutation carrier mother has a 50 percent chance 
of passing along the abnormal gene to her baby during each 
pregnancy. Some children who inherit the abnormal gene 
have a pre-mutation and no symptoms of fragile X syn- 
drome. However, the number of repeats is likely to expand 
when the gene is passed from mother to child. As a result, 
some children of carrier mothers inherit the full mutation 
(more than 200 repeats) and show symptoms of fragile 
X syndrome. 

A male pre-mutation carrier passes on the pre-mutation 
to all of his daughters but to none of his sons. The daugh- 
ters generally have no symptoms of fragile X syndrome, 
but they are carriers of a pre-mutation that may be passed 
on to their children. Unlike in females, in males the pre- 
mutation does not usually expand in size when passed on 
to their daughters. Sons of men with the pre-mutation do 
not inherit it because they do not get an X chromosome 
from their father. 

m Full mutation. Individuals with more than 200 repeats 

have the full mutation. A woman with a full fragile X muta- 
tion has a 50 percent chance of passing along the full muta- 
tion in each pregnancy. If a man with a full mutation has 
children, he will pass the pre-mutation on to all of his 
daughters. For reasons that are not understood, the full 
mutation shrinks back to a pre-mutation in sperm. His sons 

are not at risk because they do not inherit the X chromo- 
some from their father. 

Source: Copyright 2007 March of Dimes. Used by permission. 

variable expression (Nussbaum et al., 2007). Variable expres- 

sion is common in the autosomal dominant condition, neu- 

rofibromatosis. Although neurofibromatosis has 100% 

penetrance, variable expressivity can occur within family 

members with each family member exhibiting a variety of 

signs and/or symptoms. 

Multifactorial (Polygenic or Complex) 
Disorders 
Many birth defects such as cleft lip and palate, as well as many 

adult-onset conditions such as cancer, mental illness, asthma, 

diabetes, obesity, heart disease, and Alzheimer’s disease have 

a multifactorial cause. Multifactorial conditions occur as a 

result of several gene (polygenic) variations, lifestyle, and 
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environmental influences that work together. The polygenic 
concept is illustrated with the multiple genes involved in an 
individual’s susceptibility for breast cancer. These genes have 
been identified on chromosomes 6, 11, 13, 14, 15, 17, and 22. 
Exactly which genes interrelate and how many environmental 
influences are enough to cause the presentation of many of the 
common complex diseases or conditions is not known. 
However, it is believed that by 2010, the major contributing 
genes for many common complex conditions will be identified 
(HGP, 2008a). 

Multifactorial conditions accumulate in families but these 
conditions do not follow the characteristic Mendelian pattern 
of inheritance seen with single-gene conditions. Inheritable 
recurrence risks vary in multifactorial conditions. Scheuner et 
al. (1997) developed a method of risk stratification that allows 
risk to be quantified for common adult diseases. For example, 
premature death in a first-degree relative, two affected first- 
degree relatives, and two second-degree maternal or paternal 
relatives with at least one individual having premature onset of 
the disease are all considered high inheritance risks. A patient 
considered as high risk for an inheritable condition should be 
referred for genetics consultation. 

Interdisciplinary Care 
Many health professionals work together in screening, diagno- 
sis, identification, and treatment of genetic disorders. The goals 
of interdisciplinary care are early diagnosis through testing and 
assessment and development of an effective treatment plan, 
combined with psychosocial support to enhance coping and 
referral to a genetic specialist when needed. 

Genetic Testing 
Genetic testing involves the analysis of DNA, RNA, chromo- 
somes, and serum levels of specific enzymes or metabolites. 
Genetic tests can be classified into two categories: screening 
and diagnostic. A positive screening genetic test result indi- 
cates an increased risk or probability but must always be con- 
firmed by diagnostic testing. Screening genetic tests are most 
commonly completed in prenatal, newborn, and carrier cir- 
cumstances. In contrast, a diagnostic test can definitively vali- 
date or eliminate a genetic disorder in the symptomatic patient 
and then guide clinical management. Box 8-8 lists some of the 
benefits and negative outcomes of genetic testing. Several cat- 
egories of genetic tests follow: 

m Newborn screening provides a means to identify children 
who have an increased risk for having a genetic disease 
such as phenylketonuria, sickle cell disease, or maple syrup 
urine disease. Several states now screen for more than 
30 conditions (expanded newborn screen) as part of routine 
newborn care. 

= Carrier testing is completed on asymptomatic individuals 

who may be carriers of one copy of a gene alteration that can 
be transmitted to future children in an autosomal recessive or 
X-linked pattern of inheritance. This may be part of a cou- 
ple’s premarriage or preconception planning if they belong to 
a particular ethnic group with known incidence to genetic 
disorders such as sickle cell anemia and Tay-Sachs disease. 
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BOX 8-8 Outcomes Related to Genetic Testing 

Benefits of Genetic Testing 

Provide for: 
Early screening and preventive measures 

Future planning and life preparation 

Lifestyle adaptations 
Decreased confusion and anxiety 
Psychologic stress relief 

Reproductive choices 

Informed immediate/extended family members 

Early medical and/or surgical intervention 

Cost of medical follow-up reduced (if negative result) 

Possible Negative Outcomes of Genetic Testing 

Survivor guilt 
Loss of identity 

No treatment may exist 

Employability and insurability affected 
Confusion about accessing health care and resources 

Risk for invasion of confidentiality and privacy 

Social stigmatization 

Source: Data from Secretary's Advisory Committee on Genetic Testing (SACGT), 

National Institutes of Health, 2000. 

It may be necessary to determine the exact gene mutation 

from an affected family member prior to carrier testing. This 

is often completed through lineage analysis. 

Preimplantation genetic diagnosis (PGD) involves the 

detection of disease-causing gene alterations in human 

embryos just after in vitro fertilization and before implanta- 

tion in the uterus, thus providing an opportunity for 

preselection of unaffected embryos for implantation. This 

type of genetic testing is most often used by parents who are 

both carriers of a single-gene recessive disorder and who 

wish to implant into the uterus only the embryo(s) without 

the disease-causing gene alteration. It has also been used to 

determine tissue type for donation of tissue such as bone 

marrow to a sibling or parent PGD is usually not covered by 

insurance, is very costly, and is available at only a small num- 

ber of centers and for only a small number of disorders (U.S. 

National Library of Medicine, 2008). 

Predictive genetic testing is usually made available to the 

asymptomatic individual and includes both predispositional 

and presymptomatic testing. A positive predispositional test- 

ing result will indicate there is an increased risk that the indi- 

vidual might eventually develop the disease. Common 

examples include breast cancer and hereditary nonpolyposis 

colorectal cancer. A presymptomatic test is performed when 

development of the disease is certain if the gene alteration is 

present. These tests are medically indicated when the seri- 

ousness and mortality of the disease can be reduced with 

knowledge of the gene alteration. An example of this would 

be hereditary hemochromatosis or familial hypercholes- 
terolemia. Life planning and lifestyle choices can be influ- 
enced by predictive testing. 

Other uses of genetic testing include organ transplantation 
tissue typing and pharmacogenetic testing, which involves 
predicting or studying the patient’s response to particular 

medications. For example, pharmacogenetic testing has 

shown that 20% of Caucasians have a polymorphism on the 

cytochrome P450 CYP2C9 gene and consequently metab- 

olize Warfarin more slowly and take longer to achieve ther- 

apeutic dosing (Ryan, Byrne, & O’Shea, 2008). These 

patients require significantly less Warfarin and are two to 

three times more likely to have a hemorrhagic adverse 

event. Controversy remains as to whether genetic testing 

should be undertaken for every patient prior to initiating 

Warfarin therapy; however, the United States Food and 

Drug Administration has revised the product label for 

Warfarin to include information on the benefits of genetic 

testing to guide Warfarin treatment (2008). 

DIAGNOSING CHROMOSOMAL ALTERATIONS 

Chromosomal ‘diagnostic examination can be accomplished 

with a blood, skin, or buccal cell sampling. A karyotype 1s com- 

pleted in a cytogenetics laboratory. Chromosomes can be iden- 

tified by their size and unique light and dark banding patterns. 

The pairs of autosomal chromosomes are arranged from | to 

22 according to each chromosome’s size, unique banding pat- 

terns, and centromere position. The sex chromosomes complete 

the picture, with the X chromosome(s) first, then the Y chro- 

mosome (if present). The karyotype shows all of the chromo- 

some pairs lined up and positioned on a piece of paper allowing 

for visual chromosomal analysis. (See Figure 8—2 earlier in this 

chapter.) The final report contains numerical data that includes 

the total number of chromosomes present. Guidelines for writ- 

ing results of karyotyping are determined by the International 

System of Human Cytogenetic Nomenclature (ISCN). The 

guidelines established by this organization allow for a standard- 

ized universal language that is utilized by cytogenetic laborato- 

ries and in medical publications. For example, a normal female 

karyotype is written as 46, XX, whereas a karyotype of a female 

with trisomy 21 is written as 47, XX, +21. In the second exam- 

ple, the (+) symbol signifies an additional copy of chromosome 

21, whereas a (—) would signify a deletion (ISCN, 2005). 

DIAGNOSING GENE ALTERATIONS More than 1000 tests 
are available from several laboratories, with some tests only 

available by a small number of sites. DNA-based tests 

involve sophisticated technology that permits the examina- 

tion of the DNA itself. Genetic testing that is DNA based can 

be obtained from blood, bone marrow, amniotic fluid, fibrob- 

last cells of the skin, or buccal cells from the mouth. These 

tests can be focused looking for common mutation(s) for a 

specific disorder or a mutation already identified in a previ- 

ous family member. Several of the conditions screened for on 

newborn screening such as galactosemia are biochemical 
tests that look at enzyme levels. Genotyping must be done to 
confirm the diagnosis and specific type of galactosemia the 
patient has and to provide more accurate genetic counseling 
for family planning. A third type of DNA-based test is a com- 
plete gene sequence that may be utilized when only one 
mutation can be found in a symptomatic patient or when 
none of the common mutations were found (U.S. National 
Library of Medicine, 2008). 



ZO Nursing Care 
The Role of the Nurse in Genetic Testing 
Although confidentiality and privacy are integral parts of deliv- 
ery of care for all nurses, this issue is of even ‘more concern as 
it relates to genetic information. Results of genetic tests can 
affect employment and insurance options. Will the results affect 
the patient’s ability to obtain and/or maintain insurance cover- 
age? Can an employer refuse to hire or promote an individual 
because of genetic testing results? Can genetic information be 
released to the courts, military, schools, or adoption agencies? 
Would a patient with a known gene alteration for Huntington 
disease be offered a college scholarship to the best law school? 
There is debate over whether genetic privacy is different from 
medical privacy. The nurse should inform patients of their rights 
and responsibility to know who will have access to the genetic 
test results. Those providing the genetic tests must provide the 
patient with assurance that the results will be handled confiden- 
tially, and that there will be no access to the genetic information 
by a third party without written permission of the individual 
being tested. All genetic testing should be voluntary and it is the 
nurse’s responsibility to ensure that the informed consent 
process includes discussion of the risks and benefits of the test, 
including any physical harm as well as potential psychologic 
and societai injury by stigmatization, discrimination, and emo- 
tional stress. Healthcare providers are legally liable to maintain 
that confidence. Exceptions to the individual’s privacy may be 
made only when the individual refuses to inform extended fam- 

ily members when a very high probability of irreversible harm 

exists for an extended family member and informing the family 

member can prevent harm from occurring (National Human 
Genome Research Institute, 2005). 

Psychosocial Issues 

Although family and individual anxiety may be decreased with 

a negative test result, potential problems do exist and the nurse 

must be prepared to address them. Concerns about carrier 

status may interfere with development of intimacy and inter- 

personal relationships. Nonpaternity may be revealed through 

genetic testing. For example, the parents of a child born with an 

autosomal recessive condition will be considered carriers of the 

altered gene the majority of the time. To counsel the parents 

about future pregnancies, the parents would be tested to con- 

firm their genotype, and nonpaternity may become an issue. A 

positive test result may lead to feelings of unworthiness, con- 

fusion, anger, depression, and self-image disturbance. Survivor 

guilt may affect adults with negative results if their siblings are 

positive. The individual carrying a gene alteration for a late- 
onset disease may have an increased tendency for risky behav- 

iors and may choose not to be a positive member of society. 

Relatives of an individual affected with a genetic disorder may 

be very frightened when they realize what their own future 

might be. The individual who has inherited an altered disease- 

producing gene may foster deep resentment toward the parent 

who carries the altered gene. Parents and older generations may 

feel tremendous guilt for passing the altered gene to their chil- 

dren and grandchildren. 
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Economic Issues 
The nurse should consider the cost of genetic tests, which can 
range from hundreds to thousands of dollars, depending on the 
size of the gene being tested. Most insurance companies do not 
cover genetic tests, but if there is insurance coverage the indi- 
vidual must weigh the cost of allowing the insurance company 
to have access to the genetic information (HGPb, 2008). 
Additionally, depending on the information that will be gained 
from obtaining the test, the family may wish to defer testing if 
it does not provide better outcomes or change in treatment 
strategy for the patient. 

Assessment 

Health Promotion and Health Maintenance 
Health promotion and health maintenance of the patient are 
viewed as goals of nursing care. 

With knowledge of genetic conditions, the nurse can ensure 
health teaching and early detection of complications from 
genetic conditions with emphasis on primary and secondary 
care interventions. For example, 

= awoman with a strong family history and/or mutations in the 
BRCAI and BRCA2 tumor suppressor genes should have 
screening Clinical breast exams and mammographies at an 
earlier age than the general population. 

= a man with a strong family history and/or mutations in the 
BRCAI and BRCA2 tumor suppressor genes should report 
any mass, tenderness, or swelling in the breast tissue and 
maintain early screening for prostate cancer. 

= colonoscopy screening every | to 2 years beginning at age 25 
is important for the individual with a positive family history 
and/or mutations in the MLH1/MSH2 gene, which increases 
the risk for hereditary nonpolyposis colorectal cancer. 

Patients receiving early intervention and health-promotion- 
focused care can live longer and with a much better quality of 
life that those who do not. The nurse must be able to identify 
both community-based and genetic-based resources that are 
available to assist the patient in strategies to support both health 
promotion and health maintenance activities. 

Patient Intake and History 
Family history has long been a part of nursing assessment, but 
the relative importance of obtaining a family history has 
recently increased as our knowledge of the interaction of 
genes and the environment has expanded. In fact, it is an inex- 
pensive first “genetic screen,” often underused by healthcare 
professionals. Yet, with the number of genetics professionals 

being less than the projected need, professionals in primary 

care and other specialties will have to share some of the 

responsibility in obtaining this information and making 
appropriate referrals. 

Pedigrees 

A pedigree is a pictorial representation or diagram of the medical 

history of a family (typically three generations). Multiple sym- 

bols are utilized to present this picture (Figure 8—6 M) and the fin- 

ished pedigree presents a family’s medical data and biologic 
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Z_@ Biological parents 

Affected female © Unaffected female 

. Affected male Unaffected male = 

ae 
a 

& z 

Unaffected, sex unknown © 
Siblings listed from left to right 

| by birth order 

oe Identical twins oe Fraternal twins 

Female carrier 

Multiple male individuals (number of sibling written inside symbol) 

ht Proband, propositus 
or index case 

Figure 8—6 @ Selected standardized symbols for use in drawing 

a pedigree. 

Source: From Ball, Jane W.; Bindler, Ruth McGillis W.; Cowen, Kay J., Child Health Nursing: 

Partnering with Children and Families, 2nd, © 2010. Reproduced by permission of Pearson 

Education, Inc., Upper Saddle River, New Jersey. 

relationship information at a glance (Figure 8—7 Ml). A pedi- 

gree provides the nurse, genetic counselor, or geneticist with a 

clear, visual representation of relationships of affected indi- 

viduals to the immediate and extended family. It can identify 

other individuals in the family who might benefit from a 

genetic consultation. It also can identify a single-gene alter- 

ation pattern of inheritance or a cluster of multifactorial con- 

ditions, and a referral and/or reproductive risk teaching for the 

individual and family can result. A family’s learning can be 

enhanced by the visual teaching contribution a pedigree can 

provide and also clarify any inheritance misunderstandings or 

misconceptions. 

By simply integrating into practice the genetic aspects of 

assessment, observation, and history gathering, the nurse can 

improve the standard of care delivered and have a positive 

effect on the patient. The nurse does not need to be a genetic 

expert, but with heightened awareness, appropriate inquiries 

and referrals to genetic specialists can be completed. 

Nursing Diagnosis and Interventions 
Nurses are responsible for comprehensively delivering the cor- 
rect standard of care to patients, but at the same time being 
aware of the limitations of their own knowledge and expertise. 
In addition to the continuous integration of genetic aspects into 
nurses’ assessments of family history and physical assessment, 
nurses are also responsible for carrying out interventions that 
include initiating referrals to genetic specialists and delivering 

care to the individual or family in any of the following ways. 

Nursing diagnoses to consider include the following: 

m Grieving 

w Anxiety 

a Disturbed Body Image \ 

w Ineffective Coping 

w Decisional Conflict 

Interrupted Family Processes 

Ineffective Health Maintenance 

Deficient Knowledge 

Powerlessness 

mu Spiritual Distress ~ 

Genetic Referrals and Counseling 

Referral of a patient with a suspected genetic problem to a 

geneticist, genetic clinical nurse specialist, or genetic clinic is 

an expected nursing responsibility in the same way as referrals 

to a dietitian or a social worker. After gathering assessment 

data that incorporates genetic concepts, the nurse is able to ini- 

tiate a referral to genetic specialists if there are indicators for a 

genetic referral (Box 8-9). The nurse should provide the 

patient with information about the advantages of a referral to 

genetic specialists, the disadvantages of not following through 

with the referral, and provide anticipatory guidance as to what 

to expect from his or her visit (Box 8-10). 

Usually before the first genetic evaluation visit, the patient 

will be contacted to provide a detailed medical and family his- 

tory and to make an appointment for genetic consultation. The 

patient should be prepared to give as exact a family history as 

possible so that a detailed three-generation pedigree can be 

constructed. The patient should be informed that a genetic con- 

sultation usually lasts several hours. During the appointment, a 

genetic clinical nurse, genetic counselor, and/or a physician 

will perform an initial interview with the patient. A geneticist 

will examine the patient in order to establish an accurate diag- 

nosis. Tests may be ordered. These may include chromosome 

(cytogenetic) analysis, DNA-based testing, x-rays, biopsy, bio- 

chemical tests, and linkage studies (Lashley, 2005). After the 

exam and the completion of any applicable testing, the geneti- 

cist and/or genetic counselor will discuss the findings with the 

patient and make recommendations. The discussion will 

include the natural history of the condition, the inheritance pat- 

terns, the current preventive or treatment options, and the risks 

to the patient and/or family. The visit will also include oppor- 

tunities for questions and answers as well as the assessment and 

evaluation of the patients’ understanding. It is typical for the 

retention of information for a patient facing a new genetic diag- 

nosis to be very low. This makes it imperative for the nurse to 

take advantage of opportunities to reinforce genetic concepts at 

a later time when the patient is ready. 
As the visit concludes, the patient can expect appropriate refer- 

rals to be made, discussion of available services or research stud- 
ies, and possible scheduling of a follow-up visit. A summary of the 
information is usually sent to the patient and the patient’s health- 
care provider will receive a report if requested by the patient. 

Genetic healthcare providers present the patient with infor- 
mation to promote informed decisions. They are also sensitive to 
the importance of protecting the individual’s autonomy. A 
challenge during any visit to a genetic specialist is providing 
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(A) A representative pedigree for a single character or genetic condition through three generations. 
(B) The most probable genotypes of each individual in the pedigree for an autosomal recessive condition, 

represented by AA, Aa, or aa. 

Figure 8—7 @ Sample three-generation pedigree. 
Source: Fig. 3.13, p. 63 from Concepts of Genetics, 7th ed. by William S. Klug and Michael R. Cummings. Copyright © 2003 by William S. Klug and Michael R. Cummings. Reproduced by permission of 
Pearson Education, Inc.. 

nondirective counseling. Patients should be permitted to make 

decisions that are not influenced by any biases or values from the 

nurse, counselor, or geneticist. Many patients are accustomed to 

practitioners and nurses providing direction and guidance in their 

decision making, and patients may be very uncomfortable with 

the nondirectional approach of the nurse. They may believe that 

the nurse or healthcare provider is withholding very bad news. 

The nurse should discuss the positives and negatives of each 
decision and present as many options as possible through the use 

of therapeutic listening and communication skills. 

Patient Teaching and Support 

The nurse must be aware of available genetic resources and 

participate in the education of genetic disorders as well as 

health promotion and prevention. The cultural and religious 

beliefs and values of the patient must be assessed prior to teach- 

ing. Are the gene alterations viewed as uncontrollable and 

believed to be occurring secondary to cultural belief such as a 

stranger looking at the patient? Or, are the gene alterations 

considered a “punishment”? Obtaining educational materials 

in the native language of the patient will also help facilitate the 

teaching—learning experience. Also, identifying and dealing 
with barriers to learning, such as denial, anxiety, or guilt, will 
enable teaching to be more useful and effective for the patient 
and family. 

Nurses should encourage open discussions and the expression 
of fears and concerns. Reinforce to patients that genetic alter- 
ations are caused by changes within a gene and not by supersti- 
tions related to sin or other cultural beliefs. However, it is 
important to remember that everyone has superstitions or beliefs 
and the nurse must remain nonjudgmental. The nurse is respon- 
sible for assessing the patient’s coping mechanisms as well as 
available family, spiritual, cultural, and community support sys- 
tems. Genetic conditions can cause a permanent strain on family 
dynamics and relationships. The nurse may need to help the 
patient reaffirm his or her self-worth and value (Lashley, 2005). 

Growth and development and meeting adult developmental 
milestones can be altered by actual or potential genetic disorders. 
Especially unique is the potential or actual inheritance of a late- 
onset condition such as Huntington disease. The patient with this 
altered gene may not meet any of the developmental tasks in 
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Adult History Assessment Data Concerns 

mw Several closely related individuals affected with the same or 

related conditions: 
» Breast and ovarian cancer 
» Colon and endometrial cancer 

@ Diabetes 
® Hypertension 
« Coronary heart disease 
™ Thyroid cancer 
*# Colon polyps 

a A common disorder with earlier age of onset than 

typical (increase concern if it occurs in more than one family 

mea 
= Breast cancer: < 45-50 years of age or premenopausal 

® Colon cancer: < 45-50 years of age 
w Prostate cancer: < 45-60 years of age 
m Vision loss: < 55 years of age 
w Hearing loss: < 50-60 years of age 
m Dementia: < 60 years of age 
m Heart disease: < 40-60 years of age 
w® Stroke: < 60 years of age 

moving through adulthood. Should the patient get married, 

attend college, save money, or worry about the future? The nurse 

must identify the impact of genetic knowledge on activities of 

daily living but also movement through developmental mile- 

stones. Both patient and family strengths need to be identified. 

The nurse can refer the patient to a support group. However 
it is important to have permission from the patient if the nurse 

is providing a support group with the patient’s name and con- 

tact information. 
Another key role for the nurse is to help patients with the often 

difficult task of communicating genetic information such as 

inheritance patterns to extended family members. Cultural values 

of autonomy and privacy are affected when a patient must con- 

sider whether to communicate genetic information to extended 

family members who may also carry the altered gene. The history 

of a genetic alteration that may or may not cause disease can be 

extensive within a family, affecting multiple family members. 

Family members often have difficulty understanding that some 

genetic conditions have variable expressivity. Members of the 

extended family often are shocked and feel a profound sense of 

BOX 8-10 Genetic Information Nondiscrimination Act 

, of 2008 (GINA) 

After 13 years of debate, on May 21, 2008, President George W. 
Bush signed into law the Genetic Information Nondiscrimination 
Act of 2008 (GINA). The purpose of this federal law is to protect 
consumers from discrimination by employers and health 
insurance companies based on genetic information. Examples 
of protected tests are BRCA1/BRCA2 (breast cancer): 
Huntington's disease; and carrier screening for cystic fibrosis, 
sickle cell anemia, and cystic fibrosis. The health insurance reg- 
ulations will take place 1 year after legislation was signed, while 
employment regulations are effective 6 months after signing. 
Some of the things not covered under GINA are life, disability, 
or long-term care insurance, and members of the military. 

BOX 8-9 Adult Indicators for a Referral to a Genetic Specialist 

m A sudden or unexpected death in someone who seemed 

healthy: 

Renal disease 

m Asthma 

Suicide 

An Individual with: 
m@ Two or more conditions 

A medical condition and dysmorphic features 

Developmental delay with dysmorphic features and/or physi- 

cal birth anomalies 

m Learning disabilities 

w Behavioral problems 
m@ Unexplained: 

» Movement disorders 
® Seizures 
# Hypotonia 

m Ataxia 
=» Infertility 
Brspraporionate tall or short stature 

Proportionate short stature with dysmorphic features 

Atypical sexual development 
Premature ovarian failure 

guilt that they are the one who has carried the gene alteration that 

caused their loved one to have a genetic condition. 

Careful self-assessment of feelings is essential for the nurse. 

The nurse must continually advocate for patients and support 

their decisions even if the decisions contradict the nurse’s own 

ideals and morals. Coping with genetic revelations and making 

genetic-related treatment decisions are difficult. The nurse must 

remember that patients will need resources and support, and 

also help in gathering information about reproductive options. 

Evaluation 

Expected outcomes of delivering nursing care with a genetic 

focus include the following: 

= The patient will make informed and voluntary decisions 

related to genetic health issues. 

w The patient will accurately identify the following: 

s Basic genetic concepts and simple inheritance 

risk probabilities 

mu What to expect from a genetic referral 

a The influence of genetic factors in health promotion and 

health maintenance 

« Differences between medical and genetic tests 

Social, legal, and ethical issues related to genetic testing 

Visions for the Future 
Nurses are often the primary caregivers to whom patients turn 

for information, guidance, and clarification of ideas. This nurs- 

ing role is essential not only in providing direct nursing care 

but as a member of the community. As more information about 
the genetic revolution becomes available to consumers—in 

areas such as pharmacogenomics, gene transfer, ethics, genetic 
engineering, and stem cell research—the role of nurses 
remains not only vital but grows enormously. Nurses should 
remain educated, informed, knowledgeable, and ready to dis- 
cuss trends and changes with patients and their families. 
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CHAPTER HIGHLIGHTS 
™ Nurses are responsible for basic genetic knowledge and deliver- 

ing the expected standard of genetic nursing care. The nurse 
must be aware of the social, ethical, cultural, and spiritual issues 
related to the delivery of genetic nursing care. 

@ When cell division does not occur as expected, chromosomal 
alterations on the autosomes or sex chromosomes can result. 
Chromosomal alterations can be seen in a human karyotype. 

@ An individual may be identified as heterozygous or homozygous 
for a single gene. Some gene alterations cause disease and 
some are protective from disease. Multifactorial inheritance 
does not follow Mendelian inheritance patterns. 

m Many types of genetic tests are available. All genetic tests have 
special considerations related to social, financial, ethical, and 

TEST YOURSELF NCLEX-RN® REVIEW 
1. The patient is discussing the inheritance of an autosomal 

dominant trait. The patient has the condition and the patient's 
wife does not. They have one child without the condition. The 
nurse would be correct in explaining to the patient that he is 
most likely which genotype? 
bare 

ocFt 

Sit 

4. XY 

2. A male patient diagnosed with Fabry disease is admitted to 
the unit. Which statement made by the patient would indicate 
to the nurse that the patient understands Mendelian inheri- 

tance concepts? “! have the disease because... 

Select all that apply. 

1. my mother had Fabry and my father did not.” 

2. my father’s mother had Fabry disease.” 

3. my grandmother's brother had Fabry disease.” 

4. my father has Fabry disease.” 

3. The nurse is providing information regarding genetic testing 

to a couple who believe they are carriers of an autosomal 

recessive gene alteration. Which statement by the nurse 

iS appropriate? 

1. “If both of you are carriers, all of your sons will be affected 

and all of your daughters will be carriers.” 

2. “Chromosomal studies will reveal if you are actually a carrier.” 

3. “Newborn screening will reveal if your child is affected.” 

4. “During the genetic evaluation, you will be asked to provide 

_ at least a three-generation family history.” 

4. When analyzing a family pedigree, the nurse notes the pedi- 

gree demonstrates that successive generations contain 

affected individuals, both males and females are affected, and 

there is no fatherto-offspring inheritance. What is the most 

likely pattern of inheritance? 

1. autosomal dominant 

2. autosomal recessive 

3. x linked recessive 

4. mitochondrial 

legal implications. Genetic healthcare providers are obligated to 
present the individual and his or her family with information to 
promote informed decisions. 

Basic genetic nursing care involves family risk assessment through 
a detailed family history, integrating genetic concepts into a phys- 
ical assessment, and initiating a referral to a genetic specialist. 
Genetic concepts can be applied to health promotion and health 
maintenance. Knowledge of the principles of inheritance allows 
the nurse to not only offer and reinforce genetic information to 
patients and their families but also to assist them in managing 
their care and in making reproductive decisions. 

5. When the nurse is developing a teaching plan, which state- 
ment is a correct rationale regarding the health promotion 
and health maintenance benefits from an assessment of 
family history? 

1. Clinical treatment options can be more focused. 
2. Prophylactic treatments can be started early. 

3. Specific diet, exercise regimen, and genotype can be 

determined. 

4. Single-gene alteration can be diagnosed. 

. When developing a teaching plan for a patient with a newly 
diagnosed genetic disorder, what is the rationale for including 
time for questions and answers? 

1. genetic disorders frequently are accompanied by 

learning difficulty 

2. retention of information is typically low at this time 

3. the information is complex and high-level 
4. many patients do not want to know this information 

. The patient asks the nurse if a genetic referral is necessary. 
Which information would be appropriate for the nurse to pro- 
vide? Most likely genetic specialists will do which of the fol- 
lowing? Select all that apply. 

1. Provide direction for important decision making. 

2. Complete chromosomal studies. 

3. Ask to see photographs of relatives. 

4. Provide information about the natural history of the condition. 
. The nurse would consider which assessment finding(s) as 

minor anomalies? Select all that apply. 

1. café au lait spots 

2. ear pits 

3. atrial septal defect (ASD) 

4. hypertelorism 

. A young man has a positive family history for mutations of 

the MLH/MLH2 gene. What would the nurse recommend? 

1. clinical breast examinations annually 

2. self-testing of blood glucose daily 

3. colonoscopy screening every 1 to 2 years 

4. hematocrit levels every 3 months 
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10. What was one purpose of the Genetic Information 

Nondiscrimination Act (GINA), signed into law in 2008? 

1. protection against gender bias in the workplace 

2. guidelines for specific sexual harassment activities 

3. mandated genetic testing for all government employees 

and their children 

4, protection against discrimination by employers based on 

genetic information 

See Test Yourself answers in Appendix C. 
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Nursing Care of 
Patients in Pain 

LEARNING OUTCOMES 
1. Describe the neurophysiology of pain. 
2. Compare and contrast definitions and characteristics of 

acute, chronic, central, malignant, phantom, and psy- 
chogenic pain. 

3. Discuss factors affecting individualized responses to pain. 
. 

CLINICAL COMPETENCIES 
1. Assess patients’ pain intensity, quality, location, pattern, 

intensifiers, relievers; side effects of analgesics; and effect 
on function and mood. 

2. Determine patient's expressed desire, values, preference, 
and support for pain management. 

3. In collaboration with the healthcare team, intervene with 
appropriate evidence-based pharmacologic and nonphar- 
macologic methodologies. Revise plan of care according to 
patient's response to interventions and need for control. 

4. Discuss interdisciplinary care for the patient in pain, includ- 
ing medications, surgery, transcutaneous electrical nerve 
stimulation, and complementary therapies. 

5. Use the nursing process as a framework for providing indi- 
vidualized nursing care for patients experiencing pain. 

4. Use equianalgesia tables to select and transition between 
opioid analgesics. 

5. Teach patients about safe and effective self-management 
of pain. 

6. Evaluate effectiveness of interventions to relieve pain and 
promote comfort; re-treat or adjust doses of medication 
and interventions as necessary. 

acute pain, 163 chronic pain, 164 nociceptors, 767 
addiction, 166 

analgesic, 167 

breakthrough pain, 165 

equianalgesic, 168 

neuropathic pain, 765 

nociceptive pain, 165 

pain, 159 

titrate, 172 
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Pain is a subjective response to both physical and psychologic 

stressors. All people experience pain at some point during their 

lives. An estimated 50 million Americans live with chronic 

pain; low back pain is one of the most common types of chronic 

pain, along with migraine or severe headache and joint pain. 

Another 25 million experience acute pain related to surgery or 

trauma (American Academy of Pain Management, 2009; 

Centers for Disease Control and Prevention [CDC], 2006). 

Although pain as a health condition falls within the cognitive- 

perceptual health pattern, its effects have the potential to cause 

dysfunction in all functional health patterns, whether the pain 

is acute, chronic, severe, or mild to moderate. 

FAST FACTS 
mw More than 25% of adults report low back pain within the 

past 3 months. 

m Approximately 15% of adults, most between age 18 and 

44, experience recurrent migraine or severe headache. 

m Pain is common among older adults, with 20% reporting 

pain lasting more than 24 hours within the past month 

(CDC, 2006). 
SPR OTRO ONT Soe SR EN eam mmm sateen 

Although pain usually is experienced as uncomfortable and 
unwelcome, it also serves a protective role, warning of poten- 
tially health-threatening conditions. For this reason, pain is 
increasingly referred to as the fifth vital sign, with recommen- 
dations to assess pain with each vital sign assessment. The 
Joint Commission (2001) established pain standards that iden- 
tify the relief of pain as a patient right. Joint Commission stan- 
dards require healthcare facilities to implement specific 
procedures for, and provider education on, pain assessment 
and management. 

Pain is a distinct and personal experience influenced by 
physiologic, psychologic, cognitive, sociocultural, and spiri- 
tual factors. It is the symptom most associated with describing 
oneself as ill, and it is the most common reason for seeking 
health care. The International Association for the Study of Pain 
(IASP) defines pain as an unpleasant sensory and emotional 
experience associated with actual or potential tissue damage, or 
described in terms of such damage. Although there are many 
definitions and descriptors of pain, the one most relevant for 
nurses is that pain is “whatever the person experiencing it says 
it is, and existing whenever the person says it does” 
(McCaffery, 1979, p. 11). This definition acknowledges the 
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patient as the only person who can accurately define and 

describe his or her own pain and serves as the basis for nursing 

assessment and care of patients in pain. It also supports the val- 

ues and beliefs about pain necessary for holistic nursing care, 

including the following: 

= Only the person affected can experience pain; that is, pain 

has a personal meaning. 

u If the patient says he or she has pain, the patient is in pain. 

All pain is real. 

= Pain has physical, emotional, cognitive, sociocultural, and 

spiritual dimensions. 

= Pain affects the whole body, usually negatively. 

= Pain may serve as both a response to and a warning of actual 

or potential trauma. 

Myths and Misconceptions 
about Pain 
Myths and misconceptions about pain and its management are 

common in both healthcare providers and patients. Some of the 

most common of these myths are included here. 

a Pain is a result, not a cause. According to the traditional 

view of pain, pain is a symptom, not a condition. Pain is now 

recognized to have both immediate and long-term effects, 

such as immobility, anger, and anxiety; pain may also delay 

healing and rehabilitation. 

mw Chronic pain is really a masked form of depression. 

Serotonin plays a chemical role in pain transmission and is 

also the major modulator of depression. Therefore, pain and 

depression are chemically related, not mutually exclusive. It 

is common to find them coexisting. 

a Narcotic medication is too risky to be used in chronic 

pain. This common misconception often deprives patients 

of the most effective source of pain relief. Opioid (narcotic) 

analgesics are now recognized as an appropriate strategy for 

managing chronic pain unrelieved by other strategies. 

w It is best to wait until a patient has pain before giving 

medication. Relieving pain before it escalates is widely 

accepted as having a noticeable effect on the amount of pain 

a patient experiences. 

= Many patients lie about the existence or severity of their 

pain. Very few patients lie about their pain. 

a Pain relief interferes with diagnosis. Effective pain manage- 

ment with analgesics in the emergency department (ED) has 

been shown to have no impact on physical assessment findings 
or diagnosis (Pasero, 2003). 

Neurophysiology of Pain 
The peripheral nervous system has two types of neurons: sen- 

sory and motor. The pain experience involves both sensory 
stimulation and perception. Pain stimuli are generated and 
transmitted through the sensory neurons, perceived within the 
central nervous system, and responded to through the motor 
neurons. Connections or synapses occur within the spinal 
cord and again within the brain, where interpretation of the 
painful stimulus leads to a response. A pain stimulus may 
prompt an immediate reflex response that precedes awareness 
of the pain. 

Pain Theories 
Several theories explain the response to pain and the diversity of 

human experiences with pain. The meaning or perception of 

pain can be modified by past experiences, motivation, attention, 

suggestion, personality, and culture. Specificity and pattern the- 

ories describe nerve impulses of varying intensity terminatihg 

in pain centers in the forebrain. These theories provide expla- 

nations of the neurophysiologic basis of pain. Later, in 1965, 

Melzack and Wall postulated the gate-control theory (Helms & 

Barone, 2008). According to this theory, activation of large- 

diametet, faster-propagating fibers by a tactile stimulus (e.g., 

massaging the elbowafter hitting it on a sharp object) activates 

a gating mechanism that then blocks impulses from smaller pain 

fibers (Porth & Matfin, 2009). This mechanism was thought to 

exist at the segmental spinal cord level (Figure 9—1 Mi). 

Ongoing research demonstrates that the control and modula- 

tion of pain is much more complex than the description in the 

gate-control theory, which served as a base for further research 

about pain-modulating systems Tactile information is now 

known to be transmitted by both large- and small-diameter 

fibers, and interaction between sensory neurons is known to 

occur at multiple levels of the central nervous system. Melzack 

subsequently developed the neuromatrix theory of pain to inte- 

grate cultural and genetic factors with basic neurophysiologic 

function. This theory is consistent with but more complex than 

the gate-control theory. According to the neuromatrix theory, 

the brain contains a body-self neuromatrix, a widely distributed 

network of neurons that is affected by both genetic factors and 

sensory experiences. The neuromatrix integrates multiple 

sources of input in addition to the stimuli of pain and touch. The 

pain experience for the individual is affected by inputs from 

other sensory systems that help interpret the stimuli (e.g., seeing 
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Figure 9-1 @ The spinal cord component of the gate-control theory. 
Pain transmission by small-diameter fibers is blocked when large- 
diameter fibers carrying touch impulses dominate, closing the gate in 
the dorsal horn of the spinal cord. 



a wound); factors such as attention, expectation, personality, 
and culture; innate pain modulation systems; and components 
of stress-regulation systems (Porth & Matfin, 2009), 

One pain theory that is quite significant in clinical terms 
describes the effect of sensitizing the central and peripheral 
nervous system to painful stimuli. According to this theory, 
painful signals create a cascade of changes in the nervous sys- 
tem that increase the responsiveness of the peripheral and cen- 
tral neurons. These changes, in turn, increase the response to 
future signals and amplify pain. Studies of infants undergoing 
painful procedures show that those who received analgesia 
experienced reduced sensitivity to future painful events, while 
those who did not receive analgesia experienced greater sensi- 
tivity (Taddio & Katz, 2005). Sensitization occurs from noci- 
ceptive barrage as well as inflammation that follows the injury 
or incision. In adults this theory indicates the value of prevent- 
ing sensitization as well as treating perceived pain with multi- 
modal pain therapy. Local and regional anesthesia used in 
combination with central anesthesia prior to incision to dimin- 
ish sensitization of these pathways results in significantly 
reduced consumption of intravenous morphine by PCA in the 
5 days following surgery (Hartrick, 2004). 

Physiology 
Nerve receptors for pain are called nociceptors (Figure 9-2 Ml). 
These free nerve endings are woven throughout all the tissues 
of the body except the brain. Nociceptors are especially 
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numerous in the skin and muscles. Pain occurs when the tissue 
containing nociceptors is subjected to a noxious insult. The 
intensity and duration of the stimuli determine the sensation. 
Long-lasting, intense stimulation produces greater pain than 
brief, mild stimulation. 

Nociceptors respond to several different types of noxious 
stimuli: mechanical, chemical, or thermal. Some nociceptors 
respond to only a single type of stimulus, whereas others 
respond to all three types of stimuli (Table 9-1). The percep- 
tion of pain in different parts of the body is affected by this vari- 
ation in sensitivity to type of stimulus and the distribution of 
nociceptors in various tissues. 

Tissue trauma, inflammation, and ischemia prompt the 
release of a number of biochemicals. These biochemicals have 
several effects. Chemicals such as bradykinin, histamine, sero- 
tonin, and potassium ion directly stimulate nociceptors, pro- 
ducing pain. These chemicals and others (such as ATP and 
prostaglandins) also sensitize nociceptors, intensifying the pain 
response and causing normally innocuous stimuli (such as 
touch) to be perceived as pain. Chemical mediators also act to 
perpetuate inflammation, which, in turn, causes release of addi- 
tional chemicals that stimulate pain receptors. Furthermore, so- 
called silent nociceptors (e.g., sensory receptors in the gut that 
normally do not respond to mechanical or thermal stimuli) can 
become sensitive to mechanical stimuli in the presence of 
inflammatory mediators, leading to severe and debilitating pain 
and tenderness (Fauci et al., 2008). 

B Dorsal horn synapses relay 

impulses up spinal cord 
The cerebral cortex generates a motor, 

cognitive, and emotional response 

Thalamus generates immediate 

response and distributes stimulus to 

other parts of the brain 

C Retriculoar formation 

integrates pain response 

Figure 9-2 @ A Touching the hot lid activates nociceptors in the skin, generating pain impulses that travel via fast AS and slower C fibers to 
the spinal cord. B, Secondary neurons in the dorsal horn pass impulses across the spinal cord to the anterior spinothalamic tract. C, Pain impulses 
ascend to the thalamus and, from there, to the cerebral cortex and the reticular and limbic systems in the brainstem, which integrate the emo- 
tional, cognitive, and autonomic responses to pain. 
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TABLE 9-1 Painful Stimuli 

STIMULUS EXAMPLES © 

Chemical m Ischemia (e.g., angina, bowel infarct) 

m issue trauma 
a Inflammation, inflammatory mediators 

such as histamine, prostaglandins 

Mechanical Spasm (ureteral colic, gallstones) 
Compression (e.g., mechanical or by a 
tumor, carpal tunnel syndrome, or com- 

partment syndrome) 
Extreme muscle stretch or contraction 
(e.g., following a fracture) 

Thermal Contact with extreme heat or cold 

Pain Pathways 
The neural pathways of pain are illustrated in Figure 9-1 and 

can be summarized as follows: 

1. A noxious stimulus is translated by nociceptors into an action 

potential that then is transmitted through small A-delta (AS) 

and even smaller C nerve fibers to the spinal cord. Aé fibers 

are myelinated and transmit impulses rapidly. They produce 

what is called fast pain or first pain—sharp, well-defined pain 

sensations, such as those that result from cuts, electric shocks, 

or the impact of a blow. Ad fibers are associated with acute 

pain from mechanical or thermal injury. C fibers are not 

myelinated and thus transmit pain impulses more slowly. Pain 

transmitted by C fibers may be described as slow-wave pain 

or second pain because it is slower to develop and lasts longer. 

This pain is more often prompted by chemical stimuli or per- 

sistent mechanical or thermal stimuli (Porth & Matfin, 2009). 

The pain from deep body structures (such as muscles and vis- 

cera) is primarily transmitted by C fibers, producing diffuse 

burning or aching sensations. C fibers are associated with 

chronic pain. Both A6é and C fibers are involved in most 

injuries. For example, if a person bangs an elbow, Ad fibers 

transmit this pain stimulus within 0.1 second, and can actu- 

ally prompt reflex withdrawal from the stimulus before pain 

is perceived. The person feels this pain as a sharp, localized, 

smarting sensation. One or more seconds after the blow, the 

person experiences a duller, aching, diffuse sensation of pain 

impulses carried by the C fibers. 

2. The sensory neuron enters the spinal cord via the dorsal 

root and terminates in the dorsal horn of the spinal cord. 

Here it synapses with spinal (or second-order) neurons that 

transmit the pain signal to the brain. Several chemical neu- 

rotransmitters, including glutamate, norepinephrine, and 

substance P, carry the pain signal from the sensory neuron 

to the spinal neurons. Each neuron contacts many spinal 

neurons, and each spinal neuron receives input from many 

peripheral neurons. This accounts for the phenomenon of 

referred pain (discussed under types of pain). Spinal neu- 

rons transmit the impulses via axons that cross over to the 

spinothalamic tract. 
3. The impulses ascend the spinothalamic tracts and pass 

through the medulla and midbrain to the thalamus. 
4. From the thalamus, the pain signal is distributed via third- 

order neurons to several areas of the cerebral cortex. The 

somatosensory area of the cerebral cortex localizes the 

pain and interprets its intensity and quality. Other thalamic 

neurons reach areas of the frontal lobe, generating an emo- 

tional or affective response to pain. Connections to the 

reticular and limbic systems of the brain also are involved 

in the emotional and autonomic responses to painful stim- 

uli. Pain signals to these areas can activate the “fight or 

flight” response, stress responses, and cardiovascular 

changes. A noxious impulse becomes pain when the sen- 

sation reaches conscious levels and is perceived and eval- 

uated by the person experiencing the sensation. 

“s 

Pain Modulation 
No two people experience pain from an identical stimulus in 

the same way or at the same intensity; furthermore, the same 

person may perceive pain from the same stimulus differently 

on different occasions. A number of neural and chemical 

responses explain some of these differences. 

Neural circuits that are thought to arise in the cerebral cortex 

link with the hypothalamus, midbrain, and medulla. These cir- 

cuits interact with peripheral sensory axon terminals in the dor- 

sal horn of the spinal cord to selectively control neurons that 

transmit pain signals. As a result, that pain response can be mod- 

ified, that is, changed, increased, or dampened. Neurons within 

this circuit produce endogenous opioids, naturally occurring 

morphine-like neuropeptides. They also contain opioid recep- 

tors sensitive to endorphins and opioid drugs. Four types of 

endogenous opioids have been identified: enkephalins, endor- 

phins, dynorphins, and endomorphins. They are hormones that 

act like neurotransmitters, binding with opioid receptors to 

block transmission of painful stimuli (Figure 9-3 Ml). These 
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Figure 9-3 @ A, Pain impulse causes presynaptic neuron to release 
burst of neurotransmitters across synapse. These bind to postsynaptic 
neuron and propagate impulse. B, Inhibitory neuron releases endor- 
phins, which bind to presynaptic opiate receptors. Neurotransmitter 
release is inhibited, and pain impulse interrupted. 



substances also have been linked to a general sense of well-being 
(McCance & Huether, 2010). 

Chemicals such as peptides and neurotransmitters also 
affect responses to pain stimuli. Locally, inflammatory media- 
tors (e.g., prostaglandins, nitric oxide, histamine) lower the 
threshold for pain perception and tend to augment pain. ATP, 
substance P, and other peptides promote the local spread of pain 
and contribute to vasodilation and vascular permeability, 
increasing discomfort (McCance & Huether, 2010). In con- 
trast, substances such as serotonin, norepinephrine, and others 
inhibit pain impulse transmission in the spinal cord and brain. 

Types and Characteristics of Pain 
Pain typically is described and characterized in several ways: 
by its duration (acute or chronic), its source or location, 
and referral. 

Acute Pain 
Acute pain has a sudden onset, is usually self-limited, and is 
localized. The cause of acute pain generally can be identified (“I 
tripped and twisted my ankle; now it really hurts”). The onset is 
usually sudden, most often resulting from tissue injury from 
trauma, surgery, or inflammation. The pain is usually sharp and 
localized, although it may radiate. Tissue healing relieves the 
pain. The three major types of acute pain are the following: 

= Cutaneous and deep somatic pain, which arises from nerve 
receptors originating in the skin (e.g., from a laceration), 
subcutaneous tissues, or deep body structures such as perios- 
teum, muscles, tendons, joints, and blood vessels (acute pain 
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from a fracture or sprain, for example). Somatic pain may be 
either sharp and well localized, or dull and diffuse. 

= Visceral pain, which arises from body organs. Visceral pain is 
dull and poorly localized because of the low number of noci- 
ceptors. The viscera are sensitive to stretching, inflammation, 
and ischemia but relatively insensitive to cutting and tempera- 
ture extremes. Visceral pain often radiates or is referred. It may 
be described as deep cramping, splitting or stabbing pain, inter- 
mittent pain, or colicky pain. A kidney stone passing through 
the ureter to the bladder causes severe, acute visceral pain. 

= Referred pain is pain that is perceived in an area distant from 
the site of the stimuli. It commonly occurs with pain that 
originates in thoracic or abdominal viscera. Visceral sensory 
fibers synapse at the level of the spinal cord, close to fibers 
innervating other subcutaneous tissue areas of the body 
(Figure 9-4 Ml). For example, the phrenic nerve, which inner- 
vates the central part of the diaphragm enters the spinal cord 
at the C3 to C5 level; pain originating in the diaphragm or the 
parietal peritoneum lining it (e.g., peritonitis) may be per- 
ceived as shoulder pain. Sites of referred pain are determined 
during embryologic development. 

Acute pain warns of actual or potential injury to tissues. As a 
stressor, it initiates the fight-or-flight autonomic stress response. 
Characteristic physical responses include tachycardia, rapid and 
shallow respirations, increased blood pressure, dilated pupils, 
sweating, and pallor. The pain may be accompanied by nausea 
and vomiting. Secondary reflex muscle spasms may develop, 
intensifying the pain. The person experiencing acute pain 
responds to this threat with anxiety and fear. This psychologic 

Posterior 

Figure 9-4 @ Referred pain results of the convergence of sensory nerves from certain areas of the body within the spinal cord. For example, 
a toothache may be felt in the ear, pain from inflammation of the diaphragm may be felt in the shoulder, and pain from ischemia of the heart mus- 
cle (angina) may be felt in the left arm. 
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response may further increase the physical responses to acute 

pain. The accompanying Pathophysiology Linkage box 

describes manifestations of pain with an abbreviated explana- 

tion of the pathophysiology underlying the manifestation. 

Chronic Pain 
Chronic pain is prolonged pain, or pain that persists after the 

condition causing it has resolved. Although the cause may be 

identifiable (e.g., arthritis, cancer, migraine headache, diabetic 

neuropathy), chronic pain does not always have an identifiable 

cause. In some cases, pain may be perpetuated by disease- 

caused damage that persists after the disease has resolved (e.g., 

sensory nerve damage or reflex muscle contraction). In others, 

an imbalance of pain modulation mechanisms is thought to 

cause the persistent pain. This imbalance may relate to changes 

in the peripheral nervous system such as increased neuronal 

sensitivity to stimuli (a lower pain threshold) or spontaneous 

impulse generation by damaged neurons. Changes in the dor- 

sal root, spinal cord, and brain also affect pain modulation. 

Repeated stimulation of peripheral nerves leads to a progres- 

sive buildup of electrical response in the central nervous sys- 

tem (CNS), leading to more intense and prolonged pain. 

Unlike acute pain, chronic pain has much more complex and 

poorly understood neurophysiology and purpose. Persistent 

chronic pain often serves no useful function. The pain itself 

becomes the problem, creating physical, psychosocial, and 

economic stresses on the affected individual and his or her fam- 

ily. Furthermore, emotional and psychologic factors can cause 

the pain itself or make it worse. There is a clear association 

between chronic pain and depression. Depletion of serotonin (a 

neurotransmitter) and endorphins, found in both chronic pain 

and in depression, suggest common physiology in these disor- 

ders (Porth & Matlin, 2009). 

Chronic pain can be subdivided into three categories: 

mw Recurrent acute pain, characterized by relatively well- 

defined episodes of pain interspersed with pain-free episodes. 

Migraine headache is an example of recurrent acute pain. 

PATHOPHYSIOLOGY LINKAGE Acute Pain and Ass 

MANIFESTATION 

Localized, sharp, burning pain 

Diffuse, dull, aching pain 

RELATED PATHOPHYSIOLOGY 

Nociceptors transmit pain stimulus along myelinated As fibers to spinal cord, where it 
travels via the neospinothalamic tract to the thalamus. From the thalamus, the stimu- 

lus is distributed to somatosensory cortex (perception and interpretation), the limbic 
system (emotional responses to pain), and brain stem centers (autonomic nervous 
system responses). 

Transmission of nociceptive stimuli along unmyelinated C fibers to the spinal cord, and 

= Chronic malignant pain, caused by advance of a life- 

threatening disease or associated with treatment. Cancer pain 

is a type of chronic malignant pain. 

= Chronic nonmalignant pain, non-life-threatening pain that 

nevertheless persists beyond the expected time for healing. 

Chronic lower back pain, a major cause of suffering and lost 

work time, falls into this category. 

Patients with chronic pain often do not have the same 

physiologic respgnses to pain as are seen in acute pain. The 

heart and respiratory rates and blood pressure may remain 

within the normal range. Other autonomic nervous system 

responses such as nausea, vomiting, pallor, or sweating may 

not occur with persistent pain. The patient with chronic pain 

often is depressed, may have difficulty sleeping, and may be 

preoccupied with the pain. Table 9-2 compares acute and 

chronic pain. 

The most common chronic pain condition is lower back 

pain. Other common chronic pain conditions include the fol- 

lowing (McCance & Huether, 2010): 

a Myofascial pain syndromes are marked by injury to or dis- 

ease of muscle and fascia. They include myositis, fibrositis, 

myofibrositis, myalgia, and muscle strain. Pain results from 

muscle spasm, stiffness, and collection of lactic acid in the 

muscle. The pain leads to guarding (a defensive tensing of 

the muscle) and limited motion, which, in turn, leads to 

weakness, stiffness, and spasm—and more pain. 

= Cancer often produces chronic pain, usually due to factors 

such as tumor growth that presses on nerves or other struc- 

tures, stretching of viscera, obstruction of ducts, or metasta- 

sis to bones. The malignant tumor also may mechanically 

stimulate pain or the production of biochemicals that cause 

pain. Pain also may be associated with treatments such as 

chemotherapy and radiation therapy. 

= Chronic postoperative pain is uncommon, but may occur fol- 

lowing incisions in the chest wall, radical mastectomy, radi- 

cal neck dissection, and surgical amputation. 

from there to the thalamus via the paleospinothalamic tract. Stimuli are distributed from 
the thalamus to the somatosensory cortex, limbic system, and brain stem centers. 

Increased heart rate, stroke volume, 

and blood pressure; pupil dilation 

Nausea, vomiting 

in the medulla. 

Muscle tension 

Anxiety, fear 

Activation of the sympathetic nervous system (SNS) with release of catecholamines, 
which stimulate receptors in the heart and blood vessels. 

SNS activation causes decreased blood flow to the gut, with decreased gastric acid 
secretion and intestinal motility; pain, anxiety cause stimulation of the vomiting center 

Protective responses initiated by higher brain centers to reduce nociceptive stimuli. 

Emotional responses to pain stimuli generated by limbic system. 

sO 

rset Ye 

earners ANNU NESE 



TABLE 9-2 Characteristics of Acute and Chronic Pain 
CHARACTERISTIC ACUTE PAIN 
Purpose 

Onset and duration Sudden; relieved by healing 
Cause Actual or potential tissue damage 

Associated symptoms 

(increased pulse and respiratory rates, 

Muscle spasms 

Anxiety, fear 

Breakthrough Pain 
Breakthrough pain is pain that exceeds baseline chronic or 
persistent pain. It is often described as a sudden flare that 
exceeds the analgesic effect of long-acting pain medications. 
Whether the pain is malignant or non-malignant in origin, 
treated or untreated, breakthrough pain is temporary and can be 
debilitating. The onset and intensity of breakthrough pain vary; 
its unpredictability and inconsistency are distressing to the 
patient and can make it difficult to manage. 

Incident pain is a subtype of breakthrough pain. Incident or 
episodic pain is predictable, precipitated by an event or activ- 
ity such as coughing, changing position, or being touched. Pain 
associated with a fractured bone is a good example of incident 
pain. When the patient remains still and the fracture is aligned 
and supported, little pain is experienced. Movement of the 
affected part, however, can precipitate sharp, intense pain. 

Nociceptive Pain 
Nociceptive pain is pain caused by stimulation of peripheral or 
visceral pain receptors. It generally is localized and responsive 
to treatment. Nociceptive pain may be either acute or chronic, 
resulting from disease processes (e.g., arthritis), tissue trauma, 
and medical treatment (e.g., surgery). 

Neuropathic Pain 
Neuropathic pain results from injury to the peripheral nerves that 

leads to abnormal impulse processing by the peripheral and cen- 

tral nervous systems. Although neuropathic pain may be acute 

(e.g., the pain associated with shingles [herpes zoster]), usually it 

is chronic, associated with conditions such as diabetic neuropathy 

or postherpetic neuralgia. Neuropathic pain is thought to result 

from hyperactivity of neurons in the spinal cord and thalamus. 

The hyperactive neurons generate ectopic (arising from an abnor- 

mal site) impulses, leading to spontaneous paresthesias, numb- 

ness, pain, and tenderness, despite peripheral nerve damage. The 

pain may be described as gnawing, electric shock-like, burning, 

shooting, or tingling. Pain may occur with a stimulus such as 

touch that normally does not produce pain (allodynia), or its 

intensity may be disproportionate to the stimulus (hyperalgesia) 

(Helms & Barone, 2008; McCance & Huether, 2010). 

Central Pain 
Central pain is caused by a lesion or damage in the brain or 

spinal cord. This damage leads to spontaneous generation of 

impulses that are perceived as pain. An infarction, tumor, trauma, 

Signals actual or potential tissue damage 

Sympathetic nervous system responses 

increased blood pressure, sweating, nausea) 
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CHRONIC PAIN 

May serve no useful function 

Persists after acute problem is resolved 

May not be readily identifiable May result from nerve 
damage or pain modulation mechanism imbalance 

Depression common 

Insomnia 

Possible preoccupation with pain 

or disorder such as multiple sclerosis or epilepsy may cause cen- 
tral pain. Central pain is constant, of moderate to severe intensity, 
and difficult to treat. The location of the pain depends on the area 
of the CNS affected. The pain may be described as burning, 
pressing, lacerating, or aching. “Pins and needles” sensations 
may be experienced along with the underlying pain. Affected 
areas may have decreased sensation (numbness). Thalamic pain, 
a type of central pain, may cause hyperesthesia (an abnormal 
sensitivity to touch, pain, or other sensory stimuli) on the side of 
the body opposite to the thalamic lesion. 

Complex Regional Pain Syndromes 
Complex regional pain syndromes (CRPS) cause extremity 
pain that is severe, diffuse, and burning. The pain is accompa- 
nied by vasomotor changes that affect skin color and tempera- 
ture. Initially the affected extremity has typical inflammatory 
symptoms, with redness, warmth, and swelling. Later, it is cool, 
cyanotic, and edematous; skin and nail changes may be seen 
(McCance & Huether, 2010). The cause of CRPS is unclear; 
there may, in fact, be several causes, including damage to the 
central or peripheral nervous system, or a disrupted healing or 
immune process. In CRPS, pain receptors in the affected part 
of the body become sensitized to catecholamines, neurotrans- 
mitters associated with sympathetic nervous system activity. 

Phantom Limb Pain 
Phantom limb pain is a pain syndrome that occurs following 
amputation of a body part. The patient experiences pain in the 
missing body part that may be described as burning, cramping, 
or shooting. Phantom limb pain more frequently affects people 
who had pain in the amputated limb prior to its removal than 
those who did not. Several theories for phantom limb pain have 
been developed. These include regeneration of severed periph- 
eral nerves and abnormal impulses generated by spinal cord 
neurons that no longer receive normal sensory input from the 
body (Porth & Matfin, 2009). 

Adverse Effects of Pain 
Acute pain has a defined purpose: to warn of injury to body tis- 
sues. Although often attributable to a defined disorder (such as 
arthritis, migraine, or cancer), chronic pain often serves no use- 
ful purpose, becoming instead part of the problem. Physiologic 
responses to pain extend beyond the muscle spasm and fight- 
or-flight response (increased blood pressure, heart rate, and 
cardiac output, decreased gastric and intestinal motility), and 
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can have adverse effects on the patient’s health. Pain interferes 

with sleep quantity and quality, leading to exhaustion and pos- 

sible disorientation. Metabolism and myocardial oxygen 

demand are increased. Catabolism (breakdown of body tissues) 

increases, and healing is impaired. Immune function is sup- 

pressed, increasing the risk for infection. Research shows a 

clear link between chronic pain and depression. 

Factors Affecting Responses to Pain 
Responses to pain stimuli are as individualized as the person 

experiencing the stimulus. The previous discussion focused on 

types of pain and physiologic responses to pain stimuli. The 

individualized response to pain is shaped not only by physio- 

logic responses, but by multiple and interacting factors, includ- 

ing age, gender, sociocultural influences, emotional state, past 

experiences with pain, the source and meaning of the pain, and 

knowledge base. 

The pain threshold is the point at which a stimulus elicits a 

response. Although the pain threshold is relatively consistent, 

meaning that a given pain stimulus will elicit pain perception 

among most people, it can be affected by factors such as the 

presence of chronic pain (which tends to lower the threshold) 

or more intense pain at another site (which tends to raise the 

threshold). 

Pain tolerance is the amount (duration, intensity) of pain a 

person can endure before outwardly responding to it McCance 

& Huether, 2010). Pain tolerance varies significantly among 

individuals and within an individual over time. It is influenced 

by culture, expectations, emotions, and psychosocial factors. 

The ability to tolerate pain may be decreased by repeated 

episodes of pain, fatigue, anger, anxiety, and sleep deprivation. 

Medications, alcohol, hypnosis, warmth, distraction, and spiri- 

tual practices may increase pain tolerance. 

Age 
Age influences a person’s perception and expression of pain. 

There is, however, no evidence that nociception is altered by 

age. When compared with younger adults, pain stimulus trans- 

mission relies more on C fibers in older adults than on A6 fibers. 

As aresult, pain stimulus transmission is slower, and pain more 

frequently may be described as burning, dull, or aching. Central 

processing often is slowed, resulting in a slower response time 

to pain. Referred pain is less typical in older adults, and visceral 

pain may present as less severe than in younger adults. The older 

adult may report vague complaints of pain, or may present with 

manifestations such as delirium rather than subjective reports of 

pain (Helms & Barone, 2008; Tabloski, 2006). 

Many older adults experience both acute and chronic pain 

related to disorders such as arthritis or peripheral neuropathy. 

While peripheral vascular disease or diabetes may lead to neu- 

ropathy and interfere with normal nerve impulse transmission, 

neuropathy can qnanifest as hyperesthesias as well as hypoes- 

thesiass Both of these manifestations cause discomfort. Pain 

tolerance decreases with aging, perhaps related to the preva- 

lence of chronic pain in this population. Studies of elderly nurs- 

ing home residents found daily, persistent pain among them, 

with 40% of those who reported pain on the first assessment 

still in pain 60 to 180 days later (Teno, 2002). 

Effective assessment and management of pain in the elderly 

can be challenging. Patients and healthcare professionals 

(including nurses) may believe that pain and discomfort are 

unavoidable aspects of aging. Individuals in this age group may 

fail to acknowledge pain, believing that pain is inevitable or 

fearing dependency if they alarm their loved ones. Patients and 

healthcare professionals may have misconceptions about the 

use of analgesics, including opioid medications, fearing 

adverse effects (such as respiratory depression) or addiction. 

Sensory impairments (e.g., impaired hearing) or cognitive 

impairments can interfere with the patient’s ability to report 

pain and the healthcare professional’s ability to assess pain. 

The Nursing Care of the Older Adult table lists some age- 

related changes and their effects on pain. 

Gender 
Clinical and animal studies show that women have a lower pain 

threshold and experience higher intensity of pain than men 

(Toomey, 2008; Wilson, 2006). It has long been held that socio- 

cultural factors account for these recognized differences in the 

pain experience. Research has recently provided evidence of 

physiologic differences in pain responses and the analgesic 

effect of opioid medications. Positron emission tomography 

(PET) demonstrates greater activation of areas of the brain 

associated with emotions in women experiencing a painful 

stimulus than in men (Toomey, 2008). These physiologic 

responses appear to be genetically encoded, involving the sex 

AGE-RELATED FACTOR 

Decreased Ad fiber transmission, greater reliance on 

C fiber transmission 

Slowed central processing 

Reduced norepinephrine levels 

Decreased referred pain 

Reduced neurotransmitter levels 

EFFECTS 

Pain perceived as dull, aching, more diffuse rather than sharp, localized 

Slower motor or avoidance responses 

Reduced sympathetic nervous system responses to pain (pulse, blood 
pressure, papillary dilation) 

May not exhibit “classic” manifestations of such disorders as myocardial 
infarction, acute abdomen 

Increased risk of depression related to chronic pain 
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hormones and the activity of opioid receptors in the brain. 
Fluctuating estrogen levels associated with the menstrual cycle 
affect perceived pain intensity. The circuits that mediate the 
pain response differ in men and women, the opioid pain mod- 
ulatory system in particular. Because of these differences, 
women and men may respond differently to opioid analgesics 
such as morphine (Wilson, 2006). 

Sociocultural Influences 
Each person’s response to pain is strongly influenced by the 
family, community, and culture. Sociocultural influences 
affect pain behavior, dictating appropriate and inappropriate 
expressions of pain. In general, cultural responses to pain fall 
into two categories: stoic and emotive (Andrews & Boyle, 
2008). For example, if the patient’s culture teaches that peo- 
ple should tolerate pain stoically, the patient may appear with- 
drawn and refuse (or not request) pain medication. If the 
cultural norm encourages open and intense emotional expres- 
sion, the patient may cry freely and appear comfortable 
requesting pain medication. 

Cultural standards also teach an individual how much pain 
to tolerate, what types of pain to report, to whom to report the 
pain, and what kind of treatment to seek. For example, patients 
of northern European ancestry may value “being a good 
patient,” which may cause them to avoid “complaining” about 
their pain, whereas patients of Jewish ancestry may value seek- 
ing information about their pain, which may cause them to dis- 
cuss their pain often and in detail. Note, however, that 
behaviors vary greatly within a culture and from generation to 
generation. The nurse should approach each patient as an indi- 
vidual, observing the patient carefully, taking the time to ask 
questions, and avoiding assumptions. 

The nurse also has a set of sociocultural values and beliefs 
about pain. If these values and beliefs differ from those of the 
patient, the assessment and management of pain may be based 
on the values of the nurse rather than on the needs of the 
patient. The nurse must be familiar with ethnic and cultural 
diversity in pain expression and management and respect cul- 
tural differences. It is particularly important to remember that 
pain behaviors are not an objective indicator of the amount of 
pain present for any individual. Finally, most experts agree that 
cultural differences in the expression of, response to, and inter- 
pretation of the meaning of pain need further research. 

Psychological Influences 
The intensity of perceived pain has been shown to be affected 

by psychological variables such as attention, expectation, and 

suggestion. The sensation of pain may be blocked by intense 

concentration (during sports activities, for example) or may be 

increased by anxiety or fear. Pain often is increased when it 

occurs in conjunction with other illnesses or physical discom- 

forts such as nausea or vomiting. The presence or absence of 

support people or caregivers that genuinely care about pain 

management also may alter emotional status and the perception 

of pain. The placebo effect, a positive patient response to an 

inactive substance, has been demonstrated through both obser- 

vational studies and brain MRI studies (Fauci et al., 2008). 
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Anxiety may increase the perception of pain, and pain in turn 
may cause anxiety. In addition, the muscle tension common with 
anxiety can create its own source of pain. This association 
explains why nonpharmacologic interventions such as relaxation 
or guided imagery are helpful in relieving or decreasing pain. 

Fatigue, lack of sleep, and depression also are related to pain 
experiences. Pain interferes with a person’s ability to fall asleep 
and stay asleep and thus induces fatigue. In turn, fatigue can 
lower pain tolerance. Depression is clearly linked to pain: 
Serotonin, a neurotransmitter, is involved in the modulation of 
pain in the CNS, In clinically depressed people, serotonin is 
decreased, leading to an increase in pain sensations. The reverse 
is also true: In the presence of pain, depression is common. 

The meaning associated with the pain influences the experi- 
ence of pain. For example, the pain of labor to deliver a baby is 
experienced differently from the pain following removal of a 
major organ for cancer. Because pain is the major signal for 
health problems, it is strongly linked to all associated meanings 
of health problems, such as disability, loss of role, and death. A 
lack of understanding of the source, outcome, and meaning of 
the pain can contribute negatively to the pain experience. For 
this reason, it is important to explain to patients the etiology 
and prognosis for the pain assessed. 

If the patient perceives the pain as deserved (e.g., “just pun- 
ishment for sins”), the patient may actually feel relief that the 
“punishment” has commenced. If the patient believes that the 
pain will relieve him or her from an unrewarding job, danger- 
ous military service, or even stressful social obligations, there 
may similarly be a feeling of relief. In contrast, pain that is 
perceived as meaningless—for example, chronic low back 
pain or the unrelieved pain of arthritis—can cause anxiety 
and depression. 

Interdisciplinary Care 
Effective pain relief results from collaboration among patient 
and all members of the healthcare team. Acute pain manage- 
ment may be straightforward, accomplished though short-term 
analgesia and management of the underlying problem. Chronic 
pain, on the other hand, frequently requires a multidisciplinary 
approach. Pain clinics are centers staffed by a team of health- 
care professionals who use traditional pharmacologic agents as 
well as herbs, vitamins, and other dietary supplements; 
nutritional counseling; psychotherapy; biofeedback; hypnosis; 
acupuncture; massage; and other treatments. Hospices for 
dying patients also provide a multifaceted approach to pain 
management. Chapter 5 provides information about pain man- 
agement during end-of-life care. 

Medications 
Medication is the most common approach to pain management. 
Management of acute pain often is relatively straightforward, 
relying on analgesic (pain-relieving) drugs such as acetamino- 
phen, nonsteroidal anti-inflammatory drugs (NSAIDs), and 
opioid analgesics. Chronic pain presents additional challenges; 
a broader range of drug classes may be employed, including 
antidepressant medications, anticonvulsants, and chronic opi- 

oid medication use. 
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In addition to administering the prescribed medications, the 

nurse may act interdependently in selecting the appropriate 

dosage and timing. The nurse is also responsible for assessing 

the side effects of the medications, evaluating the medication’s 

effectiveness, and providing patient teaching. The nurse’s role 

in pain relief is patient advocate as well as direct caregiver. 

The World Health Organization (WHO) “ladder of analge- 

sia” effectively guides the use of medications for patients with 

malignant pain (WHO, 2009) (Figure 9-5 ml). Aspirin and 

NSAIDs are initially used, followed by the addition of mild 

opioid analgesics and then strong opioids until pain is relieved, 

reflecting the interactive nature of these two types of anal- 

gesics. Adjuvant drugs are used to manage fear and anxiety. 

This approach also emphasizes administering analgesics by the 

clock, rather than on-demand, to maintain comfort. 

ASPIRIN, ACETAMINOPHEN, AND NSAIDS Nonopioid 
analgesics such as acetaminophen (Tylenol), aspirin and 

NSAIDs produce analgesia and reduce fever. They are used to 

treat mild to moderate pain, and are particularly effective for 

treating headache and musculoskeletal pain. 

Acetaminophen appears to act on the CNS to relieve pain. 

Its exact mechanism of action is unknown, but it is believed to 

raise the pain threshold by acting on receptors in pain path- 

ways. Acetaminophen is considered to be a very safe drug, and 

often is combined with opioid analgesics to allow effective pain 

relief with a lower opioid dose (e.g., Percocet, Tylenol #3, 

Vicodin). It is important to remember, however, that acetamin- 

ophen is toxic to the liver. Hepatotoxicity is a particular risk in 

patients who are malnourished or who have a history of alco- 

hol abuse (DiPiro et al., 2008). It also is a consideration when 

given in combination with an opioid analgesic. As the patient 

develops tolerance to the opioid, increasing doses may be 
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Figure 9-5 @ The WHO analgesic ladder illustrates the process for 
selection of analgesic medications for pain management. 
Source: The WHO Analgesic Ladder from Cancer Pain Relief and Palliative Care, Technical Report 
Series, No. 804, The World Health Organization, Geneva, Switzerland. Reprinted by permission. 

required to achieve effective analgesia, resulting in acetamino- 

phen doses that increase the risk for hepatotoxicity. 

Aspirin and NSAIDs act on peripheral nerve endings and 

minimize pain by interfering with two enzymes necessary for 

prostaglandin synthesis, cyclooxygenase type 1 (COX-1) and 

cyclooxygenase type 2 (COX-2). Examples include ibuprofen, 

indomethacin (Indocin), and ketorolac (Toradol). The NSAIDs 

have anti-inflammatory, analgesic, and antipyretic actions. 

NSAIDs are the treatment of choice for mild to moderate pain 

and continue to be effective when combined with narcotics for 

moderate to severe pain. NSAIDs are increasingly used in a 

multimodal approach .to analgesic therapy; that is, in combina- 

tion with opioid and adjunctive pain relief measures. 

As a class, aspirin and NSAIDs are associated with gastric 

irritation. As cyclooxygenase (COX) inhibitors, they interfere 

with prostaglandin production. While this accounts for their 

anti-inflammatory effects, prostaglandins are necessary to 

maintain the gastric mucosal barrier. The gastric mucosal bar- 

rier (composed of mucus and bicarbonate) protects gastric 

mucosa from the irritating effects of ingested substances. 

NSAIDS, therefore, are not only irritating to gastric mucosa, 

they interfere with its protection as well. The risk for resultant 

gastrointestinal bleeding is greatest with aspirin, because it also 

interferes with platelets and blood clotting (Lehne, 2007). 

NSAIDs also increase blood pressure in many patients, and, 

with long-term use, may be toxic to the kidneys. With the excep- 

tion of aspirin, NSAIDs have been shown to have an associated 

increased cardiovascular risk (DiPiro, 2008). They are not rec- 

ommended for use in people with kidney or liver disease, bleed- 

ing disorders, peptic ulcer disease, pregnancy, or a history of 

hypersensitivity to aspirin or other NSAIDs. Nursing implica- 

tions for NSAIDs are found in the Medication Administration 

box on page 169. For more information about doses and pre- 

cautions for specific NSAIDs, see Table 40-5 on page 1368. 

OPIOID ANALGESICS Opioid (also called narcotic) anal- 

gesics are derivatives of the opium plant. These drugs (and their 

synthetic forms) are the most potent pain relieving drugs avail- 

able, and are the treatment of choice for acute moderate-to- 

severe pain. Examples are morphine, codeine, and fentanyl 

(Duragesic, Actiq). Opioid analgesics produce analgesia by 

binding to opioid receptors both within and outside the CNS. 

They differ from one another in potency, speed of onset, dura- 

tion of action, and preferred route of administration. Opioid 

agonists such as morphine produce their effect by stimulating 

the receptor they bind with. Drugs with a mixed agonist- 

antagonist effect block the activity of some receptors (mu 

receptors), while activating others (kappa receptors). This 
mixed agonist-antagonist activity can actually intensify pain 
responses in some patients. Buprenorphine (Buprenex), butor- 
phanol (Stadol), nalbuphine (Nubain), and pentazocine (Talwin) 
are examples of opioids with mixed agonist-antagonist effects. 

A summary of equianalgesic or approximate equivalent 
doses of selected opioid analgesics used to treat moderate to 
severe pain, their peak effect and duration, and nursing impli- 
cations is provided in Table 9-3. 

Opioid analgesics tend to have similar unintended effects. 
They are CNS and respiratory depressants. They commonly 
produce sedation, drowsiness, and dizziness. All should be 
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EXAMPLES OF NSAIDS ARE THE FOLLOWING: 
aspirin (acetylsalicylic acid) 

celecoxib (Celebrex) 

diflunisal (Dolobid) 

fenoprofen calcium (Nalfon) 

ibuprofen (Advil, Motrin) 

indomethacin (Indocin) 

ketoprofen (Actron, Orudis) 
ketorolac tromethamine (Toradol) 

nabumetone (Relafen) 

naproxen (Aleve, Naprosyn) 

piroxicam (Feldene) 

sulindac (Clinoril) 

tolmetin (Tolectin) 

The NSAIDs have antiinflammatory, analgesic, and antipyretic 
effects. It is believed that they inhibit the enzyme COX, thereby 
decreasing synthesis of prostaglandins. These drugs provide anal- 
gesic effects by reducing inflammation and by perhaps blocking 
the generation of noxious impulses. 

a 

avoided or used with caution in patients with chronic obstruc- 
tive lung disease (COPD) or who are experiencing an acute 
asthma attack because they can suppress respirations. Nausea 
and vomiting are common adverse effects, as is constipation. 
All opioid analgesics have the potential to cause physical and 
psychologic dependence, particularly when taken at high doses 
for an extended time (Adams, Holland, & Bostwick, 2008). 

A common myth among healthcare professionals is that 
using opioids for pain treatment poses a real threat of addiction. 

BOX 3-1 Pain Management, Addiction, and Regulation 

The goals of pain control are to minimize discomfort and promote 
normal functioning. While these goals often can be achieved 
through use of nonpharmacologic strategies and nonnarcotic 
analgesics, opioid medications currently provide the only effec- 
tive option for pain associated with acute trauma, surgery, can- 
cer, and some chronic conditions. 

Crude opium has been available for thousands of years. Abuse 
of opium and its derivatives (e.g., heroin, morphine) increased 
dramatically with development of the hypodermic syringe. 
International efforts to control narcotic trafficking and abuse while 
ensuring availability for medical and scientific purposes began in 
the early twentieth century. And yet today, while much of the 
world’s population still lacks access to these effective and inexpen- 
sive analgesics, illicit narcotic trafficking accounts for $400-$500 
billion per year; nearly 10% of world trade (Taylor, 2007). 

The WHO estimates than 80% of people with severe pain are 
inadequately treated (Taylor, 2007). Despite significant data 
showing very little addiction as the result of treating pain with 
adequate analgesia, prescribers still tend to undertreat chronic 
nonmalignant pain (American Pain Society, 2009). Cook et al. 
(2004) found that physicians prescribe significantly more nono- 
pioid analgesics for a patient addicted to heroin than for a non- 
addicted patient with identical injuries. The authors observe that 
analgesics may be rationed to addicted persons in an effort to 
wean them from their addiction. Addiction is a neurophysiologic 
disease, separate and distinct from physical dependence and tol- 
erance. See the following list for definitions of relevant terms. 

Nursing Responsibilities 
m Do not administer aspirin with other NSAIDs. 
m Assess and document if the patient is taking a hypo- 

glycemic agent or insulin; the NSAIDs may increase the 
hypoglycemic effect. 

m@ Administer with meals, milk, or a full glass of water to 
decrease gastric irritation. 

m Assess patients who are also taking anticoagulants for 
bleeding; the NSAIDs increase this risk. 

Health Education for the Patient and Family 
m Drugs may cause gastrointestinal bleeding (report nausea, ' 

vomiting of blood, dark stools), visual disturbances (report 
blurred or diminished vision), increased blood pressure, 
hearing problems, dizziness, skin rash, and kidney problems 
(report weight gain or edema). 

m Take medications with meals to decrease gastric irritation. 
m Avoid drinking alcohol or taking any overthe-counter drug 

unless approved by the healthcare provider. 
m The desired effects may not appear for 3-5 days, and the 

full effects may not appear for 2-4 weeks. 
m Maintain regular healthcare appointments. 

Actually, when the medications are used as recommended, 
there is little to no risk of addiction. Rather, if pain is not ade- 
quately treated, the patient may seek more and more analgesic 
relief, thus increasing the risk of an adversarial relationship 
with the provider and a weakening of the trust relationship 
between patient and provider (Trame, 2002) (Box 9-1). 

Opioid analgesics commonly are used to treat chronic 
malignant pain (see Figure 9-5). Because of their potency and 
efficacy, they also may be used to treat chronic nonmalignant 

The development of highly effective oral opioid analgesics such 
as oxycodone (OxyContin) and hydrocodone (Vicodin) has resulted 
in increased illegal trafficking of legally manufactured opioids. This 
has led to calls for legislation to limit the use and availability of 
these drugs, an option that concerns palliative care specialists. 

Opioid analgesics are among the most effective, highly regu- 
lated, and significantly abused drugs available today. Clearly, 
there are no simple answers to the problems associated with 
drug trafficking, abuse, and addiction. 
m Addiction: A primary, chronic neurobiologic disease charac- 

terized by compulsive use of a substance despite negative 
consequences, such as health threats or legal problems. 

m Drug abuse: The use of any chemical substance for other 
than a medical purpose. 

lm Physical drug dependence: A biologic need for a substance. 
If the substance is not supplied, physical withdrawal symp- 
toms occur. 

m Psychologic drug dependence: A psychologic need for a 
substance. If the substance is not supplied, psychologic with- 
drawal symptoms occur. 
Drug tolerance: Physical adaptation to the drug resulting in 
its diminished effects over time. 

m Equianalgesic: Having the same pain-killing effect when 
administered to the same individual. Drug dosages are 
equianalgesic if they have the same effect as morphine sul- 
fate 10 mg administered parenterally. 

m Pseudoaddiction: Behavior involving drug seeking; a result 
of receiving inadequate pain relief. 
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ANALGESIC 7 

Morphine sulfate 

Codeine 

Fentanyl (Duragesic, 

Sublimaze) 

Hydromorphone HCl 

(Dilaudid) 

Levorphanol 

(Levo-Dromoran) 

Meperidine 

(Demerol) 

Methadone HCl 

(Dolophine) 

Oxycodone (Percocet, 
OxyContin) 

Oxymorphone 

(Numorphan) 

Tramadol (Ultram, 

Zydol) 

TABLE 9-3 Equianalgesic Drug Chart 

DOSAGE(MG) © 

[OCCay on 
30-60 PO 

130 IM, SC 

200 PO 

0.1(100 meg)/h IV 

or transdermal 

Tove, Dy 

Le© 

21M, SC, IV 
4 PO 

Tew, SG, IN 

300 PO 

10 IM, SC, IV 

20 PO 

30 PO 
(NA parenteral) 

1-1.5 IM, SC, IV 

LON OloneR 

100 PO 

PEAK(MIN) 

30-60 min 

60-120 min 

30-60 min 

60-120 min 

5-7 min |V 

15-30 min 

30 min 

60 min 

90-120 min 

30-50 min 

60-90 min 

60-120 min 

90-120 min 

30-60 min 

30-60 min 

120-180 min 

3-6 h 

4-6h 

3-6 h 

DURATION(H) NURSING CONSIDERATIONS 

PO dose is 3-6 times the IM dose. A lower dose may 

be appropriate for older patients with chronic pain. 

Smaller doses (e.g., 2 to 5 mg) may be administered 

more frequently when using IV route. 

PO dose is about 1.5 times the parenteral dose. 

IM absorption unpredictable. 

Analgesic f’otency about one-sixth that of morphine. 

Often given in combination with aspirin or 
acetaminophen for mild to moderate pain. 

Also used for its antitussive (cough suppressant) effect. 

100 mcg/hr parenteral or transdermal is equivalent to 

4 mg/hr of parenteral morphine. 

Rapid onset and short half-life; tissue storage can pro- 
long half-life and effect with longerterm use. 

Transdermal fentanyl not recommended for acute pain 

management. 

Available by oral transmucosal route (lozenge on a stick). 

PO dose is 5 times IM dose. Shorter acting 

than morphine. 

Longer acting than morphine when given in repeated, 
regular doses. Accumulates, so analgesic effect may 

increase over time. 

Not recommended as first-line opioid for acute or 
chronic pain. Metabolized to normeperidine, which is 

toxic to the CNS. 

Not recommended for older adults, patients with 
impaired kidney function, or for administration by contin- 
uous IV infusion. 

Initial PO dose is twice IM dose. Accumulates, so 
analgesic effect may increase over time. 

Initial doses lower in opioid-tolerant patients. 

Also used for heroin detoxification and temporary 
maintenance. 

Used in combination with nonopioid analgesic (Percocet, 
Tylox) for moderate pain. 

Available as a single-entity product in immediate- or 
controlled-release forms (OxyContin) for severe pain. 
Has faster onset and higher peak effect than most PO 
narcotics, equivalent to oral morphine. 

Also available as rectal suppository (10 mg equianalgesic). 

Used for moderate to severe pain. 

Used for moderate to moderately severe pain. 

Causes less respiratory depression than morphine. 

Note: Morphine sulfate 10 mg IM is the analgesic dose to which all other parenteral and PO doses in this table are considered equianalgesic. 

pain. Oral preparations of a fixed combination of an opioid and 
acetaminophen are used with caution. Tolerance can lead to 

higher required doses of the opioid, increasing the risk for 

hepatoxicity due to the increasing dose of acetaminophen. 
Nursing implications for opioid analgesics are found in the 
Medication Administration box on page 171. 

Certain opioid analgesics, while still available, are not rec- 
ommended for use because of toxic effects or their potential for 

abuse. As previously noted, the metabolite of meperidine 
(Demerol) is toxic to the CNS. While a single dose of meperi- 
dine may be used to relieve acute pain (e.g., migraine), it is not 
recommended for continued use (DiPiro, 2008). Propoxyphene 
(Darvon, Darvocet, Balacet), a synthetic opioid analgesic for 
mild to moderate pain has a high potential for abuse, with sig- 
nificant risk for psychologic dependence. The risk of fatal over- 
dose is significant with propoxyphene (FDA, 2009), and it 
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EXAMPLES OF OPIOID ANALGESICS ARE THE FOLLOWING: 
buprenorphine HCI (Buprenex) 
codeine 

fentanyl (Duragesic) 

hydrocodone (Hycodan, Vicodin) 
hydromorphone HCI (Dilaudid) 

levorphanol (Levo-Dromoran) 

morphine sulfate 

nalbuphine HCI (Nubain) 

oxycodone (OxyContin) 

oxymorphone HCI (Numorphan) 

pentazocine (Talwin) 

Opioid analgesics are used to treat severe pain. The drugs in 
this category include morphine, codeine, opium derivatives, and 
synthetic substances with activity similar to natural Opioids. 
Morphine and codeine are pure chemical substances isolated 
from opium. These drugs decrease the awareness of the sensa- 
tion of pain by binding to opiate receptors in the brain and spinal 
cord. It is also believed that they diminish the transmission of 
pain impulses by altering cell membrane permeability to sodium 
and by affecting the release of neurotransmitters for efferent 
nerves sensitive to noxious stimuli. Opioid analgesics affect the 
central nervous system, causing analgesia, euphoria, drowsi- 
ness, mental clouding, and lethargy. They also have various other 
effects: Depending on the drug used, they can depress respira- 
tions, stimulate the vomiting center, suppress the cough reflex, 
induce peripheral vasodilatation (resulting in hypotension), con- 
Strict the pupils, and decrease intestinal peristalsis (DiPiro, 
2008). Opioid analgesics have the potential to cause tolerance 
and psychologic and physical dependence. 

Nursing Responsibilities 
m Opioids are regulated by federal law; the nurse must record 

the date, time, patient name, type and amount of the drug 
used, and sign the entry in a narcotic inventory sheet. If the 
drug must be wasted after it is signed out, the act must be 
witnessed and the narcotic sheet signed by the nurse and 
the witness. Computerized narcotic documentation meth- 
ods are also available. 

m™ Keep an opioid antagonist, such as naloxone, immediately 
available to treat respiratory depression. 

m Assess allergies or adverse effects from opioids previously 
experienced by the patient. 

should not be taken concurrently with any other CNS 

depressant such as alcohol. Furthermore, clinical studies have 

shown propoxyphene to be no more effective as an analgesic 

than acetaminophen. 

ANTIDEPRESSANTS Antidepressants, particularly those 

within the tricyclic and related chemical groups, are useful for 

treating chronic pain. Tricyclic antidepressants act on the pro- 

duction and retention of serotonin in the CNS, thus inhibiting 

pain sensation. The dose to provide analgesia is lower than that 

required to treat depression. These drugs also potentiate the 

effects of opioid analgesics, and may be used to help manage 

severe persistent or malignant pain. They also promote normal 

sleeping patterns, further alleviating the suffering of the 

patient in pain. They are particularly useful in treating neuro- 

pathic pain. Tricyclic antidepressants are not without adverse 

m Assess for respiratory disorders (e.g., asthma or COPD), 
neuromuscular disorders (e.g. multiple sclerosis), and other 
conditions that might increase the risk associated with res- 
piratory depression. 

m Assess the characteristics of the pain and the effectiveness 
of drugs that have been previously used to treat the pain. 

m Take and record baseline vital signs before administering 
the drug. 

m Administer the drugs, following established guidelines. 
m Monitor vital signs and respiratory status, level of con- 

sciousness, papillary response, nausea, bowel function, uri- 
nary function, and effectiveness of pain management at 
regular intervals and as indicated. 

m Provide for patient safety. 
m Report adverse effects such as continued nausea, vomiting, 

or itching. 
m Employ protocols or prn orders as needed to promote 

bowel function and prevent constipation. 
m Meperidine (Demerol) is associated with CNS toxicity and 

thus involves significant patient risk (DiPiro, 2008). Monitor 
any patient who is receiving more than one dose for nerv- 
ousness, restlessness, tremors, twitching, shakiness, 
myoclonic jerks, diaphoresis, changes in level of awareness, 
agitation, disorientation, confusion, delirium, hallucinations, 
violent shivering, and/or seizures. Toxicity can occur with 
any route of administration or any dosing regimen. The risk 
is increased in patients with decreased renal function 
(including normal changes with aging). Report these 
manifestations to the physician. Oral administration is not 
recommended. 

m Teach noninvasive methods of pain management for use in 
conjunction with opioid analgesics. 

Health Education for the Patient and Family 
m The use of opioid analgesics to treat severe pain is unlikely 

to cause addiction (American Pain Society, 2009). 
m Do not drink alcohol while taking these drugs. 
m Do not take overthe-counter medications unless approved 

by the healthcare provider. 
m Increase intake of fluids and fiber in the diet to prevent con- 

stipation. Contact your provider if additional measures (such 
as laxatives) are needed to manage constipation. 

m The drugs often cause dizziness, drowsiness, and impaired 
thinking; use caution when driving or making decisions. 

m Report adverse effects or decreasing effectiveness to the 
physician. 
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effects, however. They may cause orthostatic hypotension, 
drowsiness, urinary retention, constipation, and impaired 
memory. These effects can limit their usefulness in older 
adults in particular. Antidepressants from other classes such as 
serotonin norepinephrine reuptake inhibitors (venlafaxine 
[Effexor], duloxetine [Cymbalta]) appear to have an analgesic 
effect similar to that of tricyclic antidepressants with fewer 
adverse effects (Fauci et al., 2008). 

ANTICONVULSANTS Similar to antidepressants, some 
seizure medications such as gabapentin (Neurontin), pregabalin 
(Lyrica), and carbamazepine (Tegretol) are useful with neuro- 
pathic pain, including shingles (herpes zoster), migraine 
headaches, and diabetic neuropathy. These drugs reduce pain 
and sleep disruption. Drugs that are primarily used to treat 
epilepsy (seizures) have been used to treat nerve pain conditions 
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and migraine headache for several decades. Many anticonvul- 

sant drugs have been shown in clinical studies to be effective in 

managing chronic pain (DiPiro, 2008). 

LOCAL ANESTHETICS Drugs such as benzocaine and lido- 

caine are part of a large group of substances that block the ini- 

tiation and transmission of nerve impulses in a local area, thus 

blocking pain as well. Local anesthetics can be delivered by a 

variety of methods, including via transdermal patch to treat 

focal neuropathic pain (DiPiro, 2008). They are sometimes 

used to enable a patient to begin moving and using a painful 

area to diminish long-term pain. 

Local anesthetics can be delivered directly to the sheath of 

a nerve through a peripheral nerve catheter. During surgery, a 

soaker type catheter can be inserted along a surgical incision 

to deliver local relief; this method may decrease the need for 

opioids and allow the patient to resume activity sooner 

(D’ Arcy, 2005). 

Analgesic Administration 
The ideal drug, route of administration, and dosing schedule to 

provide optimal pain relief varies, depending on such factors as 

the type of pain, its intensity and duration, and the individual 

patient. Each drug has a unique absorption and duration of 

action. The nurse must understand that no drug will have a 

totally predictable effect, because each person absorbs, metab- 

olizes, and excretes medications at different dosage levels. The 

only way to obtain reliable data about the effectiveness of the 

medication for the individual is to assess how that patient 

responds. Therefore, the best choice is to individualize the 

drug, route, and schedule. 

Giving analgesics before the pain occurs or increases prevents 

some of the untoward effects of pain. This holds true for both 

acute and chronic pain: Poorly managed acute pain is one of the 

leading causes of persistent pain syndrome. Additional benefits 

of a preventive approach to pain can be summarized as follows: 

= The patient may spend less time in pain. Pain has been shown 

to have a negative effect on healing; poorly relieved pain is 

associated with longer hospital stays. 

m Inadequate relief of acute pain has been shown to be a sig- 

nificant contributing factor to chronic pain (Barclay, Lee, & 

Martin, 2008). 
m Frequent analgesic administration may allow for smaller 

doses and less analgesic administration. 

= Smaller doses will in turn mean fewer side effects. 

u The patient’s fear and anxiety about the return of pain will 

decrease. 

= Pain relief allows the patient to be more physically active and 

avoid complications of immobility. 

Analgesics may be given either around-the-clock (ATC) or 

as necessary (PRN, meaning pro re nata, Latin for “as circum- 

stances may require”). ATC administration is recommended 

for the first 48 hours for acute pain related to surgery or trau- 

matic injury. It also is appropriate for pain that has a predictable 

intensity and pattern. PRN administration is appropriate for 

pain that is not predictable or constant. PRN medication should 
be given as soon as the pain begins. Breakthrough pain occurs 
to patients receiving long-acting analgesics for chronic pain. It 

is a transitory experience of moderate to severe pain often pre- 

cipitated by coughing or movement but that may occur sponta- 

neously. Breakthrough pain is managed using short-acting 

opioid analgesics in addition to ATC medications. 

Maintaining effective pain relief while minimizing adverse 

effects of the medication can be challenging. Within a pre- 

scribed range, the nurse can choose the correct dose according 

to the patient’s response. It is also the role of the nurse to notify 

the physician if the prescribed dosage does not meet the 

patient’s needs o& causes excessive drowsiness, unsteadiness, 

or significant adverse effects. 

Routes of Administration 
The route of administration significantly affects how much of 

the medication is needed to relieve pain. For example, because 

of differences in absorption and distribution, oral doses of some 

opioids must be up to five times greater than parenteral doses 

to achieve the same degree of pain relief. In addition, the 

potency of opioid analgesics vary. Consulting an equianalgesic 

chart when converting from one route of administration to 

another or from one drug to another helps ensure an equivalent 

effect for the patient. The analgesic effect of 10 mg of par- 

enteral morphine is used as the base to which other opioids and 

routes of administration are compared. Table 9-3 is an exam- 

ple of an equianalgesic chart. 

ORAL The simplest route for both patient and nurse is the 

oral (PO) route. Unless contraindicated, the oral route is pre- 

ferred for most patients. Special nursing care is still required, 

because some medications must be given with food, some are 

irritating to the gastrointestinal system, and some patients have 

trouble swallowing pills. Liquid and timed-release forms are 

available for special applications. 

Some analgesics, such as fentanyl, are available in alterna- 

tive forms, including a buccal tablet, a lozenge, or a lollipop. 

The buccal route provides a rapid onset of action, as the med- 

ication is absorbed directly into the circulation, bypassing the 

gastrointestinal tract and first-pass liver metabolism. These 

delivery systems are particularly helpful for managing break- 

through pain. Special precautions must be taken in storing the 

lozenge and lollipop, as these may be mistaken for candy by 

children and pets (Cranwell-Bruce, 2007). 

RECTAL The rectal route is helpful for patients who are 

unable to swallow or who are experiencing nausea and vomit- 

ing. Acetaminophen, aspirin, and some NSAIDs and opioid 

analgesics are available in this form. The rectal route is effective 

and simple, but the patient and family may not accept it. To be 

effective, any rectal medication must be placed above the rec- 

tal sphincter. 

TRANSDERMAL The transdermal, or “patch,” form of med- 

ication is increasingly being used because it is simple, painless, 

and delivers a continuous level of medication (Figure 9-6 Ml). 

Transdermal medications are easy to store and apply. 

Reapplication every 72 hours enhances compliance. Additional 

short-acting medication may be needed for breakthrough pain. 

As with any route of administration, overdosage can occur. It is 
important to start with a low dose and titrate (which means to 
increase or decrease dose in small increments) to the effective 
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Figure 9—6 @ The transdermal patch administers medication in 
predictable doses. 

level. Medication administered transdermally is in a lipid- 
soluble form, and may be stored in fat cells longer than 
expected. Monitor level of sedation and respiratory effort. 

A transdermal patch is applied to a clean, dry area on the 
upper torso. If hair is present, it should be clipped before apply- 
ing the patch. Apply the patch immediately after opening the 
package, ensuring complete contact with the skin, especially 
around the edges. The patch is effective for about 72 hours. 
When replaced, the new patch should be applied on a different 
site. When transdermal therapy is initiated, approximately 
12-24 hours is necessary until therapeutic level is absorbed; 
similarly, when discontinuing, expect a gradual decline in level 
because of medication reservoir in the skin. Absorption is 
enhanced by fever or inflammation of the skin, exercise, and 

use of electric blankets or heating pads. 

PARENTERAL Once the most popular route for pain medica- 

tion administration, the intramuscular (IM) route is no longer 

preferred. Its disadvantages include uneven absorption from 

the muscle, discomfort on administration, and time consumed 

to prepare and administer the medication. Subcutaneous 
administration may be used, primarily when continuous anal- 

gesic administration via a parenteral route is required. 

INTRAVENOUS The intravenous (IV) route provides the 

most rapid onset of effect, usually ranging from 1 to 15 minutes. 

Medication can be given by drip, bolus, or patient-controlled 

analgesia (PCA). PCA uses a pump with a control mechanism 

that allows the patient to self-manage pain (Figure 9-7 @).The 

advantages of PCA are dose precision, timeliness, and conven- 

ience. The patient does not have to wait for a nurse to assess the 

need for pain medication, then procure and deliver the analge- 

sia. Respiratory depression and sedation is minimized when 

plasma levels of opioids are steady. PCA, especially with basal 

dosing (continuous infusion of a very small dose), facilitates 

frequent small dosing. Several drugs can be administered by this 

route. The disadvantages are the nursing care needed for any 

intravenous line, the potential for infection, and the cost of dis- 

posable supplies. In addition, the risk for serious medication 

error requiring interventions in response has been shown to be 

greater with PCA than when other methods of analgesic deliv- 

ery are used. Adverse events associated with PCA errors include 
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Figure 9-7 @ PCA units allow the patient to self-manage acute 
pain. The units may be portable or mounted on intravenous poles. 

depressed respirations, inadequate pain relief, and even patient 
death (Sheehan, 2008). This increased risk is attributed to the 
complexity of the systems involved when PCA is used to pro- 
vide analgesia. The PCA method of administration requires 
close attention by the physician, pharmacist, and nurse, as well 
as careful patient teaching and monitoring. 

INTRASPINAL The intraspinal (intrathecal or epidural) route 
is invasive and requires more extensive nursing care but may 
provide better analgesia and postoperative recovery than intra- 
venous delivery for some patients. When a combination of 
local anesthetics and opioids are infused by the epidural route, 
many patients experience better pain relief, earlier bowel 
recovery, and earlier mobility. The risk for respiratory depres- 
sion and failure is lower with epidural analgesia than with 
administration by other parenteral routes. Other complications 
can occur, however, including hypotension, development of an 
epidural hematoma or abscess, and neurologic damage. Some 
patients achieve little or no pain relief with epidural analgesia, 
another potential complication (Gendall, Kennedy, Watson, & 
Frizell, 2007). See page 174 for nursing implications for 
patients receiving epidural analgesia. 

NERVE BLOCKS Ina nerve block, a local anesthetic, some- 
times in combination with steroidal anti-inflammatory drugs, is 
injected by a physician or nurse anesthetist into or near a nerve, 
usually in an area between the nociceptor and the dorsal root. 
The procedure may be performed to determine the precise loca- 
tion of the source of the pain: Pain relief indicates that the injec- 
tion site is the site of the source of the pain. 

Temporary (local) nerve blocks may give the patient enough 
relief to (1) develop a more hopeful attitude that pain relief is 
possible, (2) allow local procedures to be performed without 
causing discomfort, or (3) exercise and move the affected part. 
A temporary nerve block may be particularly useful for such 
painful conditions as fractured ribs, allowing the patient to 
deep breathe, cough, and move with more ease during healing. 
Nerve blocks may also be performed to predict the results of 
neurosurgery. For long-term pain relief, a permanent neurolytic 
agent is used. Neurolytic blocks usually are reserved for termi- 
nally ill patients because of the risks of weakness, paralysis, 
and bowel and bladder dysfunction. 
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intraspinal analgesia is used to manage chronic intractable 

malignant pain and postoperative pain, particularly after 

orthopedic and abdominal surgeries. The intraspinal route 

may be either intrathecal (into the subarachnoid space) or 

epidural (into the epidural space). Infusion of an opioid into 

these spaces provides for a direct effect on the opiate recep- 

tors in the dorsal horn of the spinal cord. The opioid anal- 

gesic is also absorbed systemically, affecting pain responses 

in the brain. This method can provide complete pain relief 

but has some potentially dangerous adverse effects. 

PROCEDURE 
The physician places a catheter into the epidural space. The 

catheter is connected to infusion tubing and an infusion 

pump, and the prescribed medication is administered. A 

portable or implantable pump may be used for longer term 

opioid analgesic administration. 

NURSING CARE 
m= Monitor vital signs every 15 minutes for the first 2-3 hours 

and every hour for the first 24 hours; the patient is at risk 

for respiratory depression and hypotension. These adverse 

responses may not develop immediately, becoming evi- 

dent only after several hours. 
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SAFETY ALERT 
Ensure that naloxone, an opioid antagonist, is immediately 

available to reverse respiratory depression if necessary. 

@ Monitor the effectiveness of the pain management. 

Administer supplemental analgesics as ordered, and 

notify the physician if analgesia is inadequate (patient 

rates pain at 4 or higher on a scale of 0 to 10). : 

@ Monitor intake and output. Intraspinal narcotics may block 

the micturition reflex, causing urinary retention and 

necessitating intermittent catheterization or placement of 

an indwelling urinary catheter. 

w Use sterile technique to care for the intraspinal catheter. 
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Surgery 
As a pain-relief measure, surgery usually is considered only 

after all other methods have failed. Surgical intervention typi- 

cally is reserved for patients experiencing nerve pain, for exam- 

ple, the pain of trigeminal neuralgia, complex regional pain 

syndrome, or pain associated with spinal nerve or spinal cord 

injury. Patients need thorough knowledge of the implications of 

the use of surgery for pain relief. For example, motor function 

loss is an unwelcome side effect of some surgeries. Surgical 

procedures used to relieve pain are shown in Figure 9-8 Wf. 

Some surgical procedures can be accomplished through mini- 

mally invasive techniques (e.g., percutaneously); others require 

an open surgical procedure. Surgical approaches to pain relief 

may include the following: 

CORDOTOMY A cordotomy is an incision into the anterolat- 

eral tracts of the spinal cord to interrupt the transmission of 
pain. Because it is difficult to isolate the nerves responsible for 
upper body pain, this surgery is most often performed for pain 
in the abdominal region and legs, including severe pain from 
terminal cancer. A percutaneous cordotomy produces lesions 
of the anterolateral surface of the spinal cord by means of a 
radio frequency current. 

Trigeminal 

(5th cranial) nerve: 

Neurectomy of 

ophthalmic division 

Rhizotomy of 

trigeminal 

nerve root 

Spinal cord 

Dorsal 

(posterior) 

Sympathectomy rhizotomy 

Peripheral neurotomy 

(distal to spinal cord) 

Figure 9-8 @ Surgical procedures may be used to treat severe pain 

that does not respond to other types of management. They include 

cordotomy, neurectomy, sympathectomy, and rhizotomy. 

NEURECTOMY A neurectomy is the removal or destruction 

of a nerve. It is sometimes used for pain relief, for example, to 

relieve the pain of trigeminal neuralgia. The nerve may be 

destroyed through several different methods, including injec- 

tion of glycerol into the nerve, using radiofrequency-generated 

heat, or by compressing the nerve using a balloon. When an 

open approach is used, the nerve is exposed and severed. A 

peripheral neurectomy is the severing of a nerve at any point 

distal to the spinal cord. 

SYMPATHECTOMY The sympathetic nerves play an impor- 

tant role in producing and transmitting the sensation of pain. A 

sympathectomy involves destruction by injection or incision of 

the ganglia of sympathetic nerves, usually in the lumbar region 

or the cervicodorsal region at the base of the neck. 

RHIZOTOMY Rhizotomy is surgical severing of the dorsal 

spinal roots. It is most often performed to relieve the pain of can- 

cer of the head, neck, or lungs. A rhizotomy may be performed 

by surgically cutting the nerve fibers, by injecting a chemical 

such as alcohol or phenol into the subarachnoid space, or by 

using a radio frequency current to selectively destroy pain fibers. 

Transcutaneous Electrical Nerve Stimulation (TENS) 
Transcutaneous electrical nerve stimulation (TENS) is the appli- 

cation of electrical current through'the skin to control acute or 

chronic pain. A TENS unit consists of a battery-operated low- 

voltage transmitter connected to the skin using two or more elec- 

trodes (Figure 9-9 Ml). Electrodes may be placed by the patient 

or by the physical therapist. The TENS unit generates a high- 

frequency or a low-frequency electrical pulse. With high- 

frequency application, pulse intensity is low and does not cause 

muscle contraction; low-frequency applications produce an inten- 
sity that does produce muscle contraction. The patient experi- 
ences a gentle tapping or vibrating sensation over the electrodes. 
He or she can adjust the voltage to achieve maximum pain relief. 



Figure 9-9 M@ The TENS unit is used to assist in acute and chronic 
in pain management. Electrodes deliver low-voltage electrical stimuli 
through the skin to block transmission of pain stimuli. 

TENS controls pain in several ways. It activates opioid 
receptors in the spinal cord and medulla. It also affects release 
of both excitatory and inhibitory neurotransmitters, reducing 
the transmission of pain signals within the CNS. Furthermore, 
TENS stimulates large-diameter A-beta touch fibers to close the 
gate controlling pain transmission within the spinal cord. Low 
frequency TENS stimulates serotonin release and activates sero- 
tonin receptors, as well as prompting endorphin release. 

A TENS unit is most commonly used to relieve chronic 
benign pain, neuropathic pain, and acute postoperative pain. 

Their use during obstetric care (labor in particular) is increasing, 
as is their use in treating orthopedic conditions. In any case, 

thorough patient teaching is essential, including an explanation 

of manufacturer’s directions, instructions on where to place the 

electrodes, and the importance of placing the electrodes on 

clean, unbroken skin. The patient should assess the skin daily 

for signs of irritation. Patients who have a cardiac pacemaker or 

implanted cardioverter-defibrillator should not use TENS. 

TENS offers several advantages: avoidance of drug side 

effects, patient control, and good interaction with other thera- 

pies. Disadvantages are its cost and the need for expert training 

for initiation. It also should be noted that TENS is not effective 
in relieving all types of pain or for all patients. 

Complementary Therapies 
The benefit of complementary and adjunctive therapies (or 

CAM—complementary and alternative medicine) as part of a 

comprehensive pain management strategy is increasingly recog- 

nized. According to a report issued in December 2008 by the 

National Center for Complementary and Alternative Medicine 

(NCCAM) and National Center for Health Statistics (part of the 

Centers for Disease Control and Prevention), about 38% of adults 

in the United States are using some form of CAM. See the accom- 

panying Focus on Cultural Diversity box for the prevalence of 

CAM use among people of various cultures. 
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Pain—back, neck, or joint pain—and arthritis are the most 
common conditions that prompt adults to use CAM. A number of 
CAM therapies are used to treat pain, including acupuncture, chi- 
ropractic and osteopathic medicine, massage, and relaxation. 
Some of the more commonly used therapies follow. 

ACUPUNCTURE Acupuncture is an ancient Chinese system 
involving the stimulation of certain specific points on the body 
to enhance the flow of vital energy (chi) along pathways called 
meridians. Acupuncture points can be stimulated by inserting 
and withdrawing needles, applying heat, massage, laser, elec- 
trical stimulation, or a combination of these methods. Only 
care providers with training in acupuncture techniques can use 
this method. Acupuncture is becoming a more widely accepted 
therapy, although evidence of its effectiveness in treating pain 
is mixed. Acupuncture has been shown to enhance traditional 
analgesia when used after abdominal surgery. The effective- 
ness of acupuncture in relieving chronic musculoskeletal pain 
has been extensively studied, with a beneficial effect shown in 
relieving chronic pain in the neck, lower back, or shoulder. 
Numerous studies also have shown that acupuncture may 
increase the pain threshold and promote well-being in patients 
with fibromyalgia (Spencer & Jacobs, 2003). 

BIOFEEDBACK Biofeedback is method for learning to con- 
trol physiologic responses of the body. Physiologic responses 
such as brain waves, muscle contraction, and skin temperature 
are measured electronically, “feeding” this information back to 
the patient. Biofeedback units use electrodes placed on the skin 
to transform data into visual cues, such as colored lights. The 
patient thus learns to recognize stress-related responses and to 
replace them with relaxation responses. Eventually, the patient 
learns to repeat independently those actions that produce the 
desired brain wave effect. 

Biofeedback gives the patient a measure of control over the 
response to pain. It has been studied as a CAM therapy for 
migraine, fibromyalgia, traumatic brain injury, and temporo- 
mandibular disorder (TMD). In all studies, a beneficial effect 
was found, for example, reduced frequency of migraine 
headache or reduced intensity of pain associated with fibromyal- 
gia and TMD (Fontaine, 2005; Spencer & Jacobs, 2003). 

CHIROPRACTIC Chiropractic uses on hands-on therapy, 
focusing on the relationship between body structure and func- 
tion. This relationship between structure (primarily that of the 

FOCUS ON CULTURAL DIVERSTY 
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Although about 38% of adults in the United States use CAM | 
therapies, the number of people using CAM varies among dif- i 
ferent cultural groups. The National Center for Complementary ' 
and Alternative Medicine estimates that in 2007 CAM was — 
used by the following: 

50.3% of American Indian/Alaska Natives 

43.1% of non-Hispanic White Americans 

39.9% of Asian Americans 

25.5% of Black Americans 

23.7% of Hispanic Americans 
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spine) and function and its affect on health is a key concept of 

chiropractic medicine. Chiropractic therapy is directed at nor- 

malizing the relationship between structure and function to 

promote the body’s innate ability to self-heal (NCCAM, 

2008). The practice of chiropractic in the United States is lim- 

ited to those who earn a doctor of chiropractic degree from an 

accredited college. Chiropractic is among the 10 most com- 

monly used CAM procedures, with an estimated 20% of 

Americans receiving chiropractic care at some point during 

their lives. Most often, it is used in conjunction with conven- 

tional medical services. 

Spinal manipulation has been demonstrated to be as effec- 

tive for relieving mild-to-moderate low back pain as conven- 

tional treatments (NCCAM, 2008). Chiropractic generally is 

safe, with discomfort of the treated area, headache, and fatigue 

the most common adverse effects. Chiropractors may combine 

treatments such as application of heat or ice, electrical stimula- 

tion, exercise prescriptions, counseling, and dietary supple- 

ments with spinal manipulation. 

DISTRACTION Distraction involves redirecting attention 

away from the pain and onto something that the patient finds 

more pleasant. Examples of distracting activities are practicing 

focused breathing, listening to music, or doing some form of 

rhythmic activity to music. For example, the patient using 

recorded music for distraction may sing along with the song, 

tap out the rhythm with the fingers or foot, clap to the music, 

conduct the music, or add harmony. 

Participating in an activity that promotes laughter, such as 

reading a joke book or viewing a comedy, has been found to be 

highly effective in pain relief. Laughing for 20 minutes or more 

is known to produce an increase in endorphins that may con- 

tinue pain relief even after the patient stops laughing. 

HYPNOTHERAPY AND GUIDED IMAGERY Hypnotherapy 

is the use of hypnosis, a trance state in which the mind becomes 

extremely responsive to suggestion, to address a specific prob- 

lem such as pain. Guided imagery is similar, helping patients 

achieve a state of focused attention. During hypnotherapy or 

guided imagery, the patient enters a trance state in which he or 

she is aware of the surroundings without focusing on them. The 

patient may go through three trance levels: superficial trance, 

in which awareness of the surroundings is maintained; alpha 

trance, a deeper trance state during which the heart rate, blood 

pressure, and respirations fall; and somnambulism, the level 

believed to be most beneficial. The patient’s muscles relax, 

alpha brain waves predominate, and the patient experiences a 

sense of well-being and the ability to accept new ideas. During 

this state, the therapist may make suggestions to encourage 

pain relief. It is possible to achieve complete anesthesia or to 

modify pain in a variety of ways through hypnotism. For the 

technique to work, however, the patient must be fully relaxed 

and must want to be hypnotized. 

Guided imagery, also called creative visualization, is use of 

the mind to create a scene or sensory experience that relaxes the 

muscles and moves the attention of the mind away from the 
pain experience. Images may be created by the therapist to help 
the patient modify physical responses to stressors such as pain. 
To use guided imagery, the patient must be able to concentrate, 

use the imagination, and follow directions. The nurse can facil- 

itate this technique by asking the patient for some descriptions 

of what the patient finds most relaxing. The nurse then speaks 

to the patient in a calm, soothing voice about those places or sit- 

uations. Imagery can cause changes in vital signs, brain wave 

patterns, blood flow, and hormone and neurotransmitter levels 

(Fontaine, 2005). 

Advantages hypnotherapy and guided imagery include 

patient control and lack of side effects. Disadvantages include 

the need for a ‘skilled practitioner and a willing patient. 

However, some patients can learn to enter into a trance state 

without assistance by a practitioner to achieve pain relief. 

MASSAGE Massage therapy often is employed as a CAM 

therapy to relieve pain and promote relaxation. In massage 

therapy, muscles and soft tissues of the body are manipulated 

with the intent of relaxing soft tissues; increasing warmth, 

blood flow, and oxygen delivery to the area; and decreasing 

pain. There are over 80 different types of massage therapy. 

Among the most common are Swedish massage, deep tissue 

massage, trigger point massage, and shiatsu massage. 

Massage therapy carries very little risk, but should be used 

appropriately and performed by a licensed or certified mas- 

sage professional. 

NATURAL PRODUCTS Natural products are the most fre- 

quently employed CAM therapy overall, used by nearly 20% 

of adults. A number of products, including herbals, natural 

oils, and other natural substances are available. Glucosamine, 

a natural substance that is found in cartilage, is among the 

most commonly used natural products. When combined with 

chondroitin, another natural substance found in cartilage, glu- 

cosamine has been found to have a beneficial effect on mod- 

erate to severe pain associated with osteoarthritis of the knee 

(NCCAM, 2006). Other natural products have been studied 

for the relief of pain associated with migraine and other mus- 

culoskeletal conditions such as fibromyalgia and rheumatoid 

arthritis with mixed results (Spencer & Jacobs, 2003). 

RELAXATION Relaxation involves learning activities that 

deeply relax the body and mind. Relaxation distracts the 

patient’s focus from the pain, lessens the effects of stress from 

pain, increases pain tolerance, increases the effectiveness of 

other pain relief measures, and increases perception of pain con- 

trol. Some examples of relaxation activities are the following: 

a Diaphragmatic breathing can relax muscles, improve oxy- 

gen levels, and provide a feeling of release from tension. This 

technique is more effective when the patient either lies down 

or sits comfortably, remains in a quiet environment, and 

keeps the eyelids closed. Inhaling and exhaling slowly and 

regularly is also helpful. The technique for diaphragmatic 

breathing is described and illustrated in c= Chapter 4. 

m Progressive muscle relaxation may be used alone or in con- 

junction with deep breathing to help manage pain. The patient 
is taught to tighten one group of muscles (such as those of the 
face), hold the tension for a few seconds, and then relax the 
muscle group completely, repeating these actions for all parts 
of the body. This method is also more effective when the 
patient lies or sits comfortably, is in a quiet environment, and 



keeps the eyelids closed. There are tapes available to help the 
patient with this relaxation process. 

u Meditation is a process whereby the patient empties the 
mind of all sensory data and, typically, concentrates on a sin- 
gle object, word, or idea. This activity produces a deeply 
relaxed state in which oxygen consumption decreases, mus- 
cles relax, and endorphins are produced. At its deepest level, 
the meditative state may resemble a trance state. A variety of 
exercises can induce the meditative state, and all are rela- 
tively easy to learn. Many books and tapes are available 
commercially. 

= Music therapy uses music and the therapeutic relationship to 
reduce pain, anxiety, and depression. Music provides a famil- 
lar sensory stimulus that can provoke favorable responses 
such as muscle relaxation and reduced heart rate and blood 
pressure. Studies on the efficacy of music therapy to reduce 
pain perception in an acute care setting have been mixed: 
however, patients rated music therapy as a positive experi- 
ence even when its effect on pain perception was Statistically 
insignificant (Richards, Johnson, Sparks, & Emerson, 2007). 

a 

CASE STUDY & NURSI 

t A Susan Akers, aged 37 is 

currently being seen at an 
outpatient clinic for chronic 

nonmalignant pain. She works at a local paper factory. 
She has a 3-year history of neck and shoulder pain that usually is 
accompanied by headaches. She believes the pain is related to lift- 
ing objects at work, but it is now precipitated by activities of daily liv- 
ing. Susan is absent from work approximately three times a month 
and states that the absences are due to her pain and headaches. 
She has been seeking care in the local emergency department on 

the average of twice monthly for injections for pain. She does not 
regularly use medications but does take Percocet-5 as needed (usu- 
ally two to three times a day). Ms. Akers is divorced and has two chil- 
dren. She states that she has several friends in the area, but her 
parents and siblings live in another part of the United States. 

ASSESSMENT 

During the nursing history, Ms. Akers rates her pain during an 
acute episode as a 7 on a scale of 1 to 10. She states that lifting 
objects and moving her hands and arms above shoulder level 
precipitate sharp pain. The pain never really goes away, but it 
does decrease with upper extremity rest. She says that when 
she lifts a lot at work, she has difficulty sleeping that night. She 
takes two Percocet-5 tablets every 6 hours when the pain is 
severe, but does not get complete relief. 

DIAGNOSIS 

@ Chronic Pain related to muscle inflammation 

EXPECTED OUTCOMES 

Ms. Akers will: 
mg Return for follow-up visits with a journal of activities and pain 

experiences. 
gw After 3 to 5 days on regularly scheduled doses of pain med- 

ication, report a decrease in the level of pain from 7 to 3 or 
4 ona scale of 1 to 10. 

m Decrease number of absences from work. 
mg Modify activities at work and at home, especially when pain 

is intense. 
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ZO Nursing Care 
Nursing care of the patient with pain presents perhaps more of 
a challenge than almost any other type of illness or injury. 
Regardless of the type of pain, the goal of nursing care is to 
assist the patient to achieve optimal control of the pain. See the 
accompanying Case Study & Nursing Care Plan: A Patient 
Experiencing Chronic Pain. 

Health Promotion 
Health promotion activities related to pain focus on providing 
effective relief of acute pain to avoid the negative conse- 
quences of inadequately managed pain. Evidence points to the 
existence of pain circuits established when acute pain is inad- 
equately treated that perpetuate pain and contribute to chronic 
pain. Furthermore, pain has a negative effect on quality of life, 
resulting in decreased job performance, exercise, socializa- 
tion, and activity-of-daily-living (ADL) performance. Longer- 
term effects include depression, isolation, and loss of 
self-esteem (American Academy of Pain Management, 2009). 

PLANNING AND IMPLEMENTATION 

m Encourage discussion of pain, and acknowledge belief in 
Ms. Akers's report of pain. 

m@ Consult with a physician for an appropriate nonsteroidal anti- 
inflammatory analgesic with a minimum of side effects, and 
instruct in maintaining regular dosing schedules. 

m For episodes of acute pain, take opioid analgesic as soon as 
the pain begins and every 6 hours while continuing the 
dosage of NSAID analgesic. 

m Teach one relaxation technique that is personally useful. 
m Explore distraction techniques such as listening to music, 

watching comedies, or reading. 
@ Provide clinic phone number and instruct to call if pain is unre- 

lieved with opioid and NSAID analgesics. 

EVALUATION 

Ms. Akers returns for scheduled follow-up visits with a com- 
pleted journal of her activities and associated pain. She reports 
that taking oral opioid analgesics has relieved her pain and that 
within 3 weeks regular use, NSAID analgesics brought her pain 
under control. She also reports that her supervisor has reas- 
signed her to a position that requires no lifting. She now rates her 
pain at 2 or 3 ona scale of 1 to 10. She has missed only 1 day of 
work in the last 3 months and reports that her children and 
friends have helped with her household tasks when she has 
requested they do so. 

CRITICAL THINKING IN THE NURSING PROCESS 
1. Describe three factors that support the statement “Pain is a 

personal experience.” 

2. Ms. Akers asks you how often she should take her pain 
medications. You tell her to (a) take them on a regular basis or 
(b) wait until she experiences pain. Which action would you 
choose, and why? 

3. Develop a care plan for Ms. Akers for the nursing diagnosis of 
Risk for Constipation. Why is this necessary? 

See Evaluating Your Response in Appendix C. 
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Assessment 
Pain assessment varies by the acuity of the pain and circum- 

stances surrounding the patient’s entry into the healthcare set- 

ting. Identifying the location, intensity, and triggering event 

may be the most appropriate initial assessment for a patient 

experiencing acute pain related to trauma. The approach to a 

patient experiencing acute pain without known trauma (e.g. 

acute chest, flank, or abdominal pain) may still be very 

focused due to the acuity of the situation. Additional infor- 

mation regarding the quality and timing of the pain, as well as 

the patient’s health history often provide valuable clues about 

the underlying cause. When pain is chronic, a comprehensive 

approach to pain assessment is essential to ensure adequate 

and appropriate interventions. The four essential areas to 

assess are patient perceptions, physiologic responses, behav- 

ioral responses, the patient’s attempts to manage the pain, and 

the effectiveness of these pain-management strategies. 

Patient Perceptions 
The most reliable indicator of the presence and degree of pain 

is the patient’s own statement about the pain. 

McGill Pain Questionnaire 

MEMORY CUE 

The PORST mnemonic provides a useful tool for conducting a 

focused pain assessment: 

P =What precipitated (triggered, stimulated) the pain? Has 

anything relieved the pain? What is the pattern of the pain ' 

(constant, episodic) ? 

Q =What are the qualities of the pain? How would you 

describe the pain (sharp, stabbing, aching, burning, sting- 

ing, deep, crushing, viselike, gnawing)? 

R =What is the,region (location) of the pain? Can you put 

your finger on where the pain is? Does the pain radiate to 

other areas of the body? 

S = What is the severity or intensity of the pain? 

T = What is the timing of the pain? When does it begin, how 

long does it last, and how is it related to other events in 

the patient's life? 
MOY YB AUIS AYREON YI oe SULIT htt TELUS PRE EE 

The McGill Pain Questionnaire is a useful tool in assessing 

the subjective pain experience. It asks the patient to locate the 

pain and to describe its quality and intensity using terms to 

describe its sensory, affective, evaluative, and miscellaneous 
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components. Additional components of the questionnaire 
address the pattern and timing of the pain (Figure 9-10 M). 

The most common method to assess the severity of painisa 
pain rating scale. Pain rating scales can be used even in the 
most emergent situations. Several scales are illustrated in 
Figure 9-11 @. For patients who do not understand English or 
numerals, a scale using colors (e.g., light blue for no pain 
through bright red for worst possible pain) or the Faces Pain 
Scale-Revised (FPS-R) may be helpful. The following guide- 
lines will help the nurse effectively use a pain rating scale: 

a To ensure consistent communication, explain the specific 
pain rating scale being used. If a word descriptor scale is 
used, verify that the patient can read the language being used. 
If a numerical scale is used, be sure the patient can count to 
10. Discuss the definition of the word “pain” to ensure that 
the patient and the provider are communicating on the same 
level. It is often helpful to use the patient’s own words when 
describing the pain. 

= Explain that the report of pain is important for promoting 
recovery, not just for achieving temporary comfort. 

= Ask the patient to establish a comfort-function goal. This is 
a level of pain that does not interfere with or prevent the per- 
formance of essential activities of recovery or living. Often, 
pain assessment is made while a patient is sedentary. In this 
state the patient may experience less pain than when active 
and falsely estimate tolerable pain ratings. Provide guide- 
lines for setting goals. Researchers found that pain ratings 
higher than 3 (scale of 0-10) interfered significantly with 
patients’ activities, and scores of 6 and 7 decrease quality of 
life (Slaughter, Pasero, & Manworren, 2002). 

Visual analog scale (VAS) 

No pain Pain as bad 

as it could 

possibly be 

0-10 Numeric pain intensity scale 

0 1 2 3 | 5 6 a 8 Jae 1G 

' | | 

No pain Moderate Worst 

pain possible 

pain 

Simple descriptive pain intensity scale 

a 
| ' | | | | 
| | ! | | | 
1 | | | | ! 

No pain Mild Moderate Severe Very Worst 

pain pain pain severe possible 

pain pain 

Figure 9-11 M@ Examples of commonly used pain scales. 

Commonly Used Pain Scale from FPS-R. This figure has been reproduced with permission of the 

International Association for the Study of Pain® (IASP®). The figure may not be reproduced for 
any other purpose without permission. 
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Research has shown the numeric rating, verbal descriptor, 
and faces rating scales to be effective with young, middle, and 
older adults. These scales also are effective in cognitively 
impaired older adults, although the faces scale was the pre- 
ferred tool. Additionally, the faces scale was preferred by 
African Americans and Hispanics (Flaherty, 2007). 

Physiologic Responses 
Predictable physiologic changes occur in the presence of acute 
pain. These may include muscle tension; tachycardia; rapid, 
shallow respirations; increased blood pressure; dilated pupils; 
sweating; and pallor. Over time, however, the pain stimulus 
triggers less of a sympathetic nervous system response, and 
these physiologic changes may be extinguished in patients with 
chronic pain. 

Behavioral Responses 
Some behaviors are so typical of people in pain that the behay- 
iors are referred to as pain behaviors. They include bracing or 
guarding the painful part, taking medication, crying, moaning, 
grimacing, withdrawing from activity and_ socialization, 
becoming immobile, talking about pain, holding the painful 

area, breathing with increased effort, exhibiting a sad facial 

expression, and being restless. 

Behavioral responses to pain may or may not coincide with 
the patient’s report of pain and are not always reliable cues to 
the pain experience. Discrepancies between the patient’s report 
of pain and behavioral responses may be the result of cultural 
factors, coping skills, fear, denial, or the utilization of relax- 

ation or distraction techniques. 

Patients may deny pain for a variety of reasons, including 
fear of injections, fear of drug/narcotic addiction, misinterpre- 
tation of terms (the patient may not think that aching, soreness, 
or discomfort qualify as pain), or the misconception that health- 
care providers know when patients experience pain. Some 
patients may deny pain as part of an attempt to deny that there 
is something wrong with them. Other patients, by contrast, may 
think that “as needed” medications will be given only if their 
pain rating is high. Patients may also use pain as a mechanism 
to gain attention from family and healthcare providers. 

Patients with Advanced Dementia 
Behavior cues are critical for assessing pain intensity in 
patients with advanced dementia (unable to respond to sim- 
ple yes or no questions) or who are nonverbal. The Pain 
Assessment in Advanced Dementia (PAINAD) scale uses five 

behavioral indicators of pain. Once trained, the nurse can use 

the scale by observing patient behaviors related to breathing 

(normal, labored, hyperventilation), vocalization (moaning, 

calling out, crying), facial expression (smiling or without 

expression, sad, frowning, grimacing), body language (relaxed, 

tense, rigid or striking out), and consolability (distractible, 

reassured, or unable to console) (Horgas & Miller, 2008). 

Self-Management of Pain 

The patient’s attempts to manage pain are useful additions to 

the assessment database. This information is individualized 

and patient specific, including many factors such as culture, 

age, and patient knowledge. Get detailed descriptions of 

actions the patient or significant others took, when and how 

these measures were applied, and how well they worked. 



180 UNIT3 / Pathophysiology and Patterns of Health 

Nursing Diagnoses and Interventions 

The primary nursing diagnoses for patients in pain are acute 

pain and chronic pain. 

Acute Pain 
Assess the characteristics of the pain by asking the patient to do 

the following: 

= Point to the pain location or mark the pain location on a fig- 

ure drawing. Pain location provides information about the 

etiology of the pain and the type of pain being experienced. 

a Rate the intensity of the pain by using an evidence-based 

pain scale (see Figure 9-11). Use the same scale with each 

assessment. Pain and its intensity is a subjective experience. 

Consistently using the same scale to rate pain intensity 

allows evaluation of intervention effectiveness. 

PRACTICE ALERT 
Do not assume that the older patient or the cognitively- 

impaired patient is not having pain or is unable to identify its 

intensity. Many cognitively impaired patients are able to use a 

pain scale such as faces, numeric rating, or verbal descriptor 

(Flaherty, 2007). 
See NNN eer 

Describe the quality of the pain, saying, for example, 

‘Describe what your pain feels like.” If necessary, suggest 

word descriptors for the patient to select. Descriptive terms 

provide insight into the nature and cause of the pain. 

Describe the pattern of the pain, including time of onset, 

duration, persistence, and times without pain. Ask whether 

the pain is worse at regular times of the day and about its 

relationship to activity. The pattern of pain provides clues 

about cause and location. 

Describe any precipitating or relieving factors. Precipitating 

factors provide clues to any underlying pathophysiology of the 

pain; relieving factors provide information that can be used 

when planning nursing interventions for pain management. 

Monitor manifestations of pain by taking vital signs; assess- 

ing skin temperature and moisture; observing pupils; observ- 

ing facial expressions, position in bed, guarding of body 

parts; and noting restlessness. Autonomic responses to pain 

may result in ansincreased blood pressure, tachycardia, 

rapid respirations, perspiration, and dilated pupils. Other 

responses to pain include grimacing, clenching the hands, 

muscle rigidity, guarding, restlessness, and nausea. 

PRACTICE ALERT 

Consider pain the fifth vital sign and assess patients for pain 

every time you check temperature, pulse, respirations, and 

blood pressure. 

= Communicate belief in the patient’s pain. Verbally acknowledge 

the presence of the pain, listen carefully to the description of 

pain, and act to help the patient manage the pain. Because pain 

is a personal, subjective experience, the nurse must convey 

belief in the patient’s pain. By conveying belief in the patient’s 

pain, the nurse reduces anxiety and thereby lessens pain. See 

the accompanying Moving Evidence into Action box. 

= Administer prescribed analgesics, determining the preferred 

route of administration. Provide pain-relieving measures for 

Pain that is not adequately managed is the focus of regulatory 
agencies, professional healthcare organizations, and consumer 
groups. Despite well-defined guidelines for pain management, 
there is a gap between guideline standards of care and imple- 
mentation of care. A number of studies have compared nurses’ 
perceptions of pain management with the experience related 
by patients. In a study by Manias et al. (2005) nurses were 
observed for 2-hour periods of high environmental, patient, and 
nursing activity, revealing varied responses to patients’ pain. 
The pain was (1) responded to effectively; (2) prioritized as less 
important than other nursing tasks; (3) ignored because cues 
were missed; (4) treated as part of the medication administra- 
tion regimen, with medication given or withheld according 
to schedule; (5) prevented through comfort measures, 
pre-medicating, and teaching the importance of early communi- 

cation about pain; and (6) only addressed reactively, after the 
painful experience. A later study by Gunningberg and Idvall 
(2007) compared patient and nurse assessments of the pain 
management of postoperative patients on two surgery units. 
This study found areas for improvements in pain management 
related to communication, action, trust, and environment. 
Patients who experienced more pain than expected were less 
satisfied with their care and reported higher levels of pain 
intensity. The study also pointed to the importance of consider- 
ing patients’ previous pain experience and goals for pain relief 
in accurately assessing pain. 

The Patient Experiencing Pain 
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IMPLICATIONS FOR NURSING 
Appropriate pain management is increasingly recognized as a 
critical component of care, with increasing attention given to 
patients’ self-reported pain scores. These studies provide 
valuable information to guide nursing practice. Communication 
among nurses, physicians, and patients is key to pain relief. 
Developing and maintaining caregiver competence in the 
effective use of pharmacologic and nonpharmacologic pain 
management Is critical. Although few conditions have higher 
priority for the patient than pain relief, these studies reveal that 
nurses accept pain as a normal component of the postopera- 
tive experience. Pain management is an important component 
of professional nursing; nurses should be supported in their 
efforts to address pain with compassion and efficiency. ‘ 

CRITICAL THINKING IN PATIENT CARE | 
1. Reflect on your own experiences with pain. How will those 

experiences facilitate or hinder your assessments and inter- 
ventions for patients in pain? 

2. You are caring for a young man who has multiple injuries from 
a motorcycle accident. He tells you his pain is so bad that “he 
just wants to die.” How would you respond? 

3. You are caring for an 80-year-old man with diabetes who has 
had his left foot amputated for gangrene. He is restless and 
moaning. Another nurse tells you to only give one-half of the 
ordered dose of narcotics because “he is old and there is a 
danger of respiratory depression.” What would you do? 

4. Why do you think nurses tend to underestimate and under- 
medicate pain? 
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severe pain on a regular around-the-clock basis or by self- 
administration (such as with a PCA pump). The patient is a 
part of the decision-making process and can exert some 
control over the situation by choosing the administration 
route. Analgesics are usually most effective when they are 
administered before pain occurs or becomes severe. Around- 
the-clock administration has been proven to provide better 
pain management for both acute and chronic pain. 

SAFETY ALERT 
Use extreme care to ensure the correct patient, medication, 
and dose when setting up and monitoring PCA for analgesia. 
Patient harm resulting from medication errors with PCA 
often is greater than harm resulting from other types of 
medication errors. F 
ert ate ey = a 

= To reduce the risk of medication error associated with PCA, 
work with administration to develop the following strategies: 
# Use a single brand or type of pump within a facility to 

reduce programming and use complexity for caregivers. 
= Use bar codes and electronic medical records to reduce 

errors that involve the wrong medication. 
« Develop and use easily understood and standardized 

forms for PCA. 
The complexity of activities required to safely program 
PCA pumps, the use of different medications and concen- 
trations, confusion of medical orders, and variations in 

documentation related to PCA are identified as contribut- 
ing factors to PCA medication errors (Sheehan, 2008). 

= Evaluate and monitor the effects of analgesics and other 

pain-relieving measures. Teach family members or signifi- 

cant others to be alert for adverse reactions to pain medica- 
tions. Sedation, constipation, nausea and dizziness are 

common side effects of opioid analgesics. Opioid analgesics 
stimulate mu receptors, leading to common adverse effects 

such as respiratory depression, nausea, and constipation. 

= Provide for safety of the patient receiving opioid analgesics: 

a Check respiratory rate and oxygen saturation every 2 hours 

at the beginning of opioid therapy and after increasing 
dosage. Reduce the dose and notify the physician if the 

respiratory rate falls to eight per minute or lower or if the 

oxygen saturation falls. Excessive sedation can progress to 

significant respiratory depression. 
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Older adults often have medical conditions associated with pain, 

such as arthritis, peripheral vascular disease, and diabetes. Many 
older adults have multiple health disorders causing them to expe- 
rience both acute and chronic pain. 

The nursing standard of care calls for older adults to be pain 
free or have their pain controlled to an acceptable level that 
allows the highest possible level of functioning (Horgas & 
Yoon, 2008). Achieving this standard requires comprehensive 
assessment of the patient, including the patient's history, 
subjective reports of pain, nonverbal and _ behavioral 
responses, and information from family members about the 
patient's pain experiences. 
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s Prevent falls that may result from sedation or dizziness. 
Opioid analgesics can affect balance and judgment, 

increasing the risk for falls, particularly in the elderly. 
m Administer an opioid antagonist such as naloxone 

(Narcan) if the patient develops symptoms of excessive 

opioid dosage. Administer prescribed dose (0.4—2 mg) by 

direct intravenous push over 10 to 15 seconds or by intra- 

venous infusion. Titrate infusion or repeat direct IV push 

every 2—3 minutes (up to a total of 10 mg) to reverse res- 

piratory depression or excessive sedation. Continue to 

monitor respiratory status and sedation, repeating nalox- 

one as necessary. The opioid agonist causing excessive 

sedation and respiratory depression may have a longer 

half-life than naloxone, leading to a fall in respiratory rate 

and decreased LOC after the initial dose of naloxone has 

been substantially eliminated. Administration of excessive 

naloxone may cause acute withdrawal and failure of pain 

relief. It may take considerable time to re-establish a 

therapeutic comfort level. 

= Teach the patient and family nonpharmacologic methods of 

pain management, such as relaxation, distraction, and cuta- 

neous stimulation. These techniques are especially useful 

when used in conjunction with pain medications. They 

can be beneficial for patients experiencing either acute or 
chronic pain. 

= Provide comfort measures, such as changing positions, back 
massage, oral care, skin care, and changing bed linens. Basic 
comfort measures for personal cleanliness, skin care, and 
mobility promote physical and psychosocial well-being, 

lessening the perception of pain. 

m Provide patient and family teaching, and make referrals if 

necessary to assist with coping, financial resources, and 
home care. The patient (and family) with pain requires 
information about medications, noninvasive techniques for 
pain management, and sources of assistance with 
home-based care. The patient with acute pain requires 
information about the expected course of pain resolution. 

Chronic Pain 
The patient who has chronic pain may not demonstrate the same 
physiologic and behavioral responses to pain as are seen in the 

patient with acute pain. The intensity of the pain, however, may 

be as high or even higher than acute pain. Furthermore, chronic 

pain, whether of malignant or nonmalignant origin, has a negative 

In addition to frequent and ongoing assessment, nursing care 
guidelines call for the nurse to anticipate and treat pain before, 
during, and after painful procedures and treatments. The nurse 

should educate the patient, family, and other clinicians about pro- 
phylactic analgesic use, using analgesics on a regular basis, and 
how to avoid allowing pain to escalate. Teaching must include 
information about the medications themselves, their side and 
adverse effects, and issues about addiction, dependence, and 

tolerance. Finally, the nurse teaches the patient, family, and other 
healthcare providers about nonpharmacologic pain management 

strategies such as relaxation, massage, and application of heat or 
cold (Horgas & Yoon, 2008). 
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The Patient with 

ABE | Acute Pain 

Selected resources that nurses may find helpful when 

planning evidence-based nursing care follow. 

m Herr, K., Bjoro, K., Steffensmeier, J., & Rakel, B. 

(2006, July). Acute pain management in older adults. 

lowa City, IA: University of lowa Gerontological Nursing 

Interventions Research Center, Research Translation and 

Dissemination Core. 

m Institute for Clinical Systems Improvement. (2008). Health 

care guideline: Assessment and management of acute 

pain (6th ed., pp. 1-58). Retrieved from http://www.icsi 

.org/pain_acute/pain__acute__assessment_and_ 

management_of__3.html 

m Registered Nurses Association of Ontario (RNAO). (2007 
February 27). Assessment and management of pain: 
supplement. Toronto, ON: Author. 
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effect on the patient’s physical, psychosocial, emotional, and 

functional status. In addition to the nursing assessments and inter- 

ventions identified for acute pain, consider the following inter- 

ventions for the patient experiencing chronic pain. 

a Ask the patient to describe the pain and its meaning, includ- 

ing its effects on life style, self-concept, roles, and relation- 

ships. Pain is a stressor that may affect the patient’s coping 

ability. Chronic pain often interferes with sleep quality, job 

performance, personal relationships, and social interactions. 

The patient may have concerns about addiction to pain 

medication and costs as well. 

= Assess for depression using an accepted depression screen- 

ing tool. Chronic pain and depression commonly occur 

concurrently (Fauci et al., 2008). 

w If the underlying cause of chronic pain has not been identi- 

fied, advocate for consultations, diagnostic testing, or other 

means of establishing an accurate diagnosis. Guidelines for 

chronic pain management call for treatment of the underlying 

cause whenever it can be identified (WHO, 2008). 

The Patient with 
RE § Chronic Pain 

Selected resources that nurses may find helpful when 

planning evidence-based nursing care follow. 

gm DArcy, Y. (2009). Chronic opioid therapy clinical guidelines. 
The Nurse Practitioner: The American Journal of Primary 
Health Care, 34(10), 13-15. Retrieved from http:// 
www.nursingcenter.com/library/JournalArticle.asp ?Article 
ID=935583 

m DArcy, Y. (2009). Overturning barriers to pain relief in older 
adults. Nursing2009, 39(10), 32-39. Retrieved from www 
-Nursing2009.com 

@ Institute for Clinical Systems Improvement (ICSI). (2008, 
July). Assessment and management of chronic pain. 
Bloomington, MN: Institute for Clinical Systems 
Improvement. 

m@ University of Michigan Health System. (2009, March). 
Managing chronic non-terminal pain including prescribing 
controlled substances. Ann Arbor, MI: University of 
Michigan Health System. 
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= Administer prescribed NSAIDs, opioid and nonopioid anal- 

gesics, and other medications around the clock and as 

ordered. Whenever possible, the oral or transdermal routes 

should be used. Around-the-clock analgesic administration 

helps maintain pain within an acceptable range within which 

the patient remains comfortable and functional. As needed 

medications may be required for breakthrough pain. 

» Do not crush or break or allow patients to chew controlled- 

release oral preparations. Crushing, breaking or chewing 

controlled reledse oral preparations may lead to overdose. 

Capsules containing controlled-release pellets can be 

opened and sprinkted over soft food. See the accompanying 

box for more information about standards of pain manage- 

ment in the older adult. 

Teach the patient, family, and caregivers how to manage side 

and adverse effects of prescribed medications. Advise about 

the importance of taking NSAIDs with food to reduce the 

risk of gastrointestinal irritation and bleeding. Provide infor- 

mation about appropriate laxatives for the patient taking opi- 

oid analgesics. Instruct when to contact the prescribing care 

provider should adverse effects become problematic. Many 

analgesics, while effective, have adverse effects that may 

limit the patient’s willingness to continue therapy. In most 

cases, appropriate management of these effects allows con- 

tinued use of the medication. 

= Encourage and advocate for a multimodal approach to pain 

management, teaching about the use of heat, cold, and CAM 

therapies, providing for referrals to healthcare providers (e.g. 

physical therapists, chiropractic physicians, massage thera- 

pists, acupuncturists) and chronic pain clinics as appropriate. 

Using a multimodal approach to management of chronic 

pain improves the patient’s perception of control over the 

pain and its effect on lifestyle. This also may allow less 

dependence on opioid and nonopioid analgesics. 

Using NANDA, NIC, and NOC 
Linkages between a selected NANDA nursing diagnosis, NIC, 

and NOC for the patient with chronic pain are shown in the 

chart that follows. 

ee a Cele ee 

NANDA Chronic Pain i 

Pain Management i 
NIC Teaching: Prescribed Medication 

Meditation Facilitation 

Cutaneous Stimulation 

as 

Discomfort Level 

NOC Pain: Disruptive Effects 

Knowledge: Pain Management 

Depression Level 
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Data from NANDA International. (2009). Nursing diagnoses: Definitions and 
classification 2009-2011. Oxford, UK: Wiley-Blackwell; Bulecheck, G., Butcher, H., 
Dochterman, J. (Eds.). (2008). Nursing interventions classification (NIC) (5th ed.). 
St. Louis, MO: Mosby; and Moorhead, M., Johnson, M., Maas, M., Swanson, M. 
(Eds.). (2008). Nursing outcomes classification (NOC) (4th ed.). St. Louis, MO: Mosby. 
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Community-Based Care 
Teaching the patient and family includes the following: 

Specific drugs to be taken, including the frequency, poten- 
tial side effects, possible drug interactions, and any special 
precautions to be taken (such as taking with food or avoid- 
ing alcohol). 

How to take or administer the drugs ordered for managing 
chronic malignant or nonmalignant pain (Box 9-2). 
The importance of taking pain medications before the pain 
becomes severe. 
An explanation that the risk of addiction to pain medica- 
tions is very small when they are used for pain relief and 
management. 
Discussion about physical tolerance and the importance of 
contacting the prescriber should medications become less 
effective. 
The importance of scheduling periods of rest and sleep. 
Use of CAM therapies to supplement or enhance traditional 
approaches to pain management. 
In addition, suggest the following resources: 
= Pain clinics 

« Community support groups 

= American Cancer Society 

=_American Pain Society 

CHAPTER HIGHLIGHTS 

m Pain is transmitted by the peripheral and central nervous sys- 

tems and perceived in the CNS. Opioids and other analgesics 

block the perception of pain; NSAIDs and most nonpharmaco- 

logical interventions block or decrease the transmission of 

pain. from the periphery to the CNS. Measures to block the 

sensitization of pain-transmitting fibers can help prevent 

chronic pain. 

There are many types of pain and treatment varies according to 

the type and combination of types. Acute pain, which may be 

cutaneous or deep somatic, visceral, or referred, usually 

decreases as healing progresses. Chronic pain may be episodic, 

experienced as recurrent acute pain, or may be persistent pain of 

either malignant or nonmalignant origin. Breakthrough pain is 

that which exceeds the baseline or persistent level of pain. 

Phantom limb pain is a type of neuropathic pain that occurs after 

amputations. Central pain and complex regional pain syndrome 

also are types of neuropathic pain. 

Culture and gender impact pain perception and behavior. A 

patient's emotional state, past experiences with pain, and the 

underlying cause and meaning of the painful experience also 

affect responses to pain. A mnemonic such as PORST or a tool 

such as the McGill Pain Questionnaire may be used when 

assessing pain. Important components of the assessment 
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BOX 9-2 Opioids for Long-Term Analgesia for 
Chronic Pain 

Drug Nursing Implications 

Available in a timed-release 
formulation for 12-hour dos- 
ing and as fast-acting formu- 
lations (OxylR, OxyFAST) for 
breakthrough pain. 

Oxycodone 
(OxyContin) 

Formulated of  timed- 
release particles in a 
capsule. If patient can't 
swallow the capsule, may 
be sprinkled over food or 
given by nasogastric or 
gastric tube. 

Morphine 
(Kadian) 

Absorbed slowly through 
the skin; allows 72-hour 
dose schedule. Up to } 

14 ours to achieve thera- | 
peutic level; when discon- 
tinued therapeutic effect 
will decay slowly. 

Fentanyl Transdermal 
(Duragesic) 

Transmucosal A lozenge formulation used 

to treat breakthrough can- 
cer pain in opioid-tolerant 
patients. 

Fentany| 

citrate (Actiq) 

include the location, intensity, and character (quality) of the pain; 
its onset, duration, and timing; factors that aggravate or relieve 
the pain; associated symptoms; and measures taken to treat the 
pain or its cause. When rating pain intensity, one pain scale 
should be consistently used with the individual patient. 

Behavioral assessment of pain intensity is less accurate than a 
patient's report of pain intensity, particularly when pain is 
chronic. Behavioral responses may be used to assess pain in 
patients who are significantly cognitively impaired, however. 
Older adults perceive pain as intensely as younger adults, but 
may hesitate to report pain for fear of losing independence or 
being considered a bother. Physical tolerance develops with 

long-term opioid use, necessitating dose increases to achieve 
the same effect. Although patients who are addicted to opioids 
need greater doses of opioid analgesics to control pain because 

of tolerance, treating physicians and nurses providing care often 
withhold or use lower doses of opioid analgesics, leading to 
inadequate pain relief. 

Pain management includes assessment, intervention, and 
evaluation. It is important to verify that interventions have 
been effective. If not, interventions must be identified that 
bring pain down to a level of intensity with which the patient 
feels satisfied. 
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TEST YOURSELF NCLEX-RN® REVIEW 

1. 

BS 

a 

ol 

> 

During your assessment, a patient tells you he has had lower 

back pain for 9 months. When planning nursing care, you rec- 

ognize this type of pain as which of the following? 

1. neuropathic pain 

2. chronic pain 

3. visceral pain 

4. somatic pain 

. Apatient presents to the ED after smashing her finger in the 

car door. She relates that her pain initially was sharp and so 

intense she thought she would faint, but now it is dull and 

throbbing. The nurse appropriately recognizes this as which of 

the following? 

1. indicative that the injury is less severe than initially perceived 

2. the result of interpretation of the pain stimulus by the 

thalamus 

3. an example of the gate theory of pain transmission 

4. transmission of pain stimuli via unmyelinated C fibers 

. You are taking a health history for a patient who has taken an 

NSAID for several years. Which of the following questions 

should you ask? Select all that apply. 

1. “Tell me how and when you take this drug.” 

2. “Have you ever vomited blood or had very dark stools?” 

3. “Do you know that you may become addicted to this drug?” 

4. “Have you noticed any problems with your breathing?” 

5. “Do you have your blood pressure checked regularly?” 

Which of the following would you include when teaching a 

patient about a transdermal pain medication? 

1. Contact your physician if this medication makes you exces- 

sively sleepy. 

2. Replace this patch every 24 hours, applying it to clean, 

dry skin. 

3. When reapplying the patch, place it on the anterior thigh. 

4. This medication should be effective within 2 to 4 hours; 

contact your physician if your pain is not at an acceptable 

level after that. 

. Which of the following statements would be most useful in 

determining the quality of a patient’s pain? 

1. “Tell me where you hurt.” 

2. “Rate your pain on a scale of 0-10." 

3. “Describe what your pain feels like.” 

4. “Tell me how this pain affects your sleep.” 

When assessing a postoperative patient's pain, you note that 

he is relaxed, smiling, and visiting with friends. He rates his 

pain as a 7 on a scale of 0-10. The most appropriate response 

is to do which of the following? 

1. Reassess the patient's pain after his friends have left. 

2. Document your assessment but take no further action. 

3. Administer the prescribed analgesic dose. 

4. Note that the patient is developing tolerance to the pre- 

scribed opioid analgesic. 

Pearson Nursing Student Resources © 
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tL for success with additional NCLEX®-style practice questions, 
DCT Tot assignments and activities, Web links, animations and 
videos, and more! 

7. When teaching a patient with chronic malignant pain about 

using opioid analgesics, you would include which of the fol- 

lowing instructions? 

1. “This drug may interfere with urination, contact your physi- 

cian if that becomes a problem.” 

2. “Increase fluid and fiber intake; you may need a stool sof- 

tener or laxative to prevent constipation.” 

3. “This drug may cause itching and rash; take Benadry! 

(diphenhydramine) as needed.” 

4. "There is a risk of addiction with this drug; stop the drug if 

you find that it no longer provides the degree of pain relief 

necessary, 

8. When assessing pain in a patient who is moderately cogni- 

tively impaired due to dementia, the nurse should do which of 

the following? 

1. Ask the patient to rate his pain using the faces pain scale. 

2. Use only behavioral cues such as grimacing, pacing, 

or agitation. 

3. Have the family evaluate the intensity of the patient's pain. 

4. Administer the prescribed analgesic on an around-the-clock 

basis. 

9. A patient asks the nurse if she should take glucosamine for 

her knee pain. The nurse bases her response on the knowl- 

edge of which of the following? 

1. There is no evidence that natural products such as glu- 

cosamine are effective for treating any type of pain. 

2. Chronic pain such as that associated with osteoarthritis is 

best treated with NSAIDs and acetaminophen. 

3. When combined with chondroitin, glucosamine has been 

effective in relieving moderate to severe knee pain in some 

patients. 

4. Although no studies have shown a benefit from taking glu- 

cosamine, other CAM therapies such as acupuncture are 

effective for treating pain. 

10. A patient who recently took up running to lose weight asks 

why she feels better after running when she should be tired 

and sore. The most accurate response would be which of the 

following? 

1. Natural narcotic-like substances are released during physi- 

cal activities like running. 

2. Activities Such as running activate a natural “gate” in the 

spinal cord, blocking pain signals. 

3. Engaging in activities that actively use large muscle groups 

changes pain circuits in the brain, reducing the perception 

of pain. 

4. With repeated stimulation through activities such as 

running, nociceptors in deep tissues become less sensitive 

to stimull. 
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LEARNING OUTCOMES 

1. Describe the functions and regulatory mechanisms that 

maintain water and electrolyte balance in the body. 

2. Compare and contrast the causes, effects, and care of the 

patient with fluid volume or electrolyte imbalance. 

CLINICAL COMPETENCIES 

1. Assess and monitor fluid, electrolyte, and acid-base balance. 

2. Administer fluids and medications knowledgeably and safely. 

3. Determine priority nursing diagnoses, based on assess- 

ment data, to select and implement individualized nursing 

interventions. 

4. Use assessed data, patient values, and evidence to provide 
patient and family teaching about diet and medications 

used to promote, restore, and maintain fluid, electrolyte, 

and acid—base balance. 

Nursing Care of Patients with 

aAkc&ed Fluid, Electrolyte, and 
Acid-Base Balance ) 

3. Explain the osthophvalology and manifestations of imbal- 

ances of sodium, potassium, calcium, magnesium, and 

phosphorus. 2 

4. Describe the causes and effects of acid-base imbalances. 

5. Effectively communicate and function within the interdisci- 

plinary team to plan and provide care to patients with 

altered fluid, electrolyte, and acid—base balance. 

6. Adapt individual cultural values and variations and 

expressed needs and preferences into the plan of care to 

provide knowledgeable and safe care to patients with fluid 

and electrolyte imbalances. 

acidosis, 222 base excess (BE), 223 

alkalis, 222 dehydration, 193 

alkalosis, 222 fluid volume deficit (FVD), 793 

arterial blood gases (ABGs), 207 

atrial natriuretic poeta (ANP), 792 homeostasis, 786 
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Normal physiologic processes depend on homeostasis (the 

ability to maintain internal equilibrium by adjusting physio- 

logical processes) in the internal environment of the body. The 

fluid volume, electrolyte composition, and pH of both intracel- 

lular and extracellular spaces must remain constant within a 

relatively narrow range to maintain health and life. Changes in 

the normal distribution and composition of body fluids often 

occur in response to illness and trauma. These changes affect 

fluid balance of the intracellular and extracellular compart- 

ments of the body, the concentration of electrolytes within fluid 

compartments, and the body’s hydrogen ion concentration 

(pH). Fluid and electrolyte imbalances occur in all adult age 
groups, and in all healthcare settings. 

Changes in the normal volume of fluids, their composition, 

distribution, and relative acidity or alkalinity have the potential 
to disrupt most functional health patterns. Imbalances of fluids, 
electrolytes, and pH affect the ability to maintain activities of 
daily living (activity-exercise), think clearly (cognitive- 
perceptual), and engage in self-care (health perception-health 
management). Conversely, alterations in a number of health 
patterns affect the ability to maintain homeostasis. Alterations 
in the nutritional-metabolic pattern affect the ability to con- 
sume adequate food and fluids. Disruptions of the elimination 

fluid volume excess, 798 

ey LOLOL OFF 

Kussmaul’s respirations, 227 

orthopnea, 198 

serum bicarbonate, 223 

tetany, 214 

third spacing, 193 
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pattern may lead to retention or loss of excess amounts of flu- 

ids and electrolytes. Disrupted heart or respiratory function, 

which falls within the activity-exercise pattern, has the poten- 

tial to affect fluid, electrolyte, and acid—base balance. 

The goal in managing fluid, electrolyte, and acid—base 

imbalances is to reestablish and maintain homeostasis. Nursing 

care includes identifying and assessing patients who are likely 

to develop imbalances, monitoring patients for early manifes- 

tations, and implementing interdisciplinary and nursing inter- 

ventions to prevent or correct imbalances. Effective nursing 

interventions require an understanding of the multiple 

processes that maintain fluid, electrolyte, and acid—base bal- 

ance and an understanding of the causes and treatment of imbal- 
ances that occur. This chapter contains many references to 
disease processes that are discussed throughout the book and is 
most useful as a reference when learning about those disorders. 

Overview of Fluid and Electrolyte 
Balance 
Fluid and electrolyte balance in the body involves regulatory 
mechanisms that maintain the composition, distribution, and 
movement of fluids and electrolytes. 
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Body Fluid Composition 
Body fluid is composed of water and various dissolved sub- 
stances (solutes). 

Water 
Water is the primary component of body fluids and functions in 
several ways to maintain normal cellular function. Water pro- 
vides a medium for the transport and exchange of nutrients and 
other substances such as oxygen, carbon dioxide, and meta- 
bolic wastes to and from cells; provides a medium for meta- 
bolic reactions within cells; and assists in regulating body 
temperature through the evaporation of perspiration. 

Total body water constitutes about 60% of the total body 
weight, but this amount varies with age, gender, and the 
amount of body fat. Total body water decreases from 45% to 
50% of total body weight with obesity and with aging (Porth 
& Matfin, 2009). Fat cells contain comparatively little water: 
In the person who is obese, the proportion of water to total 
body weight is less than in the person of average weight; in 
a person who is very thin, the proportion of water to total 
body weight is greater than in the person of average weight. 
Adult females have a greater ratio of fat to lean tissue mass 
than adult males; therefore, they have a lower percentage of 
total body water. 

To maintain normal fluid balance, body water intake and 
output should be approximately equal. The average fluid intake 
and output is about 2500 mL over a 24-hour period. Most water 
gain is from the intake of foods and fluids; carbohydrate metab- 

olism and other metabolic processes produce an additional 
small amount. Urine production and excretion account for most 

water loss. The average daily urine output is 1500 mL in adults. 

About 300 mL to 400 mL of urine per day is required to excrete 
metabolic wastes produced by the body (Porth & Matfin, 

2009). Insensible water loss occurs through the skin, lungs, and 

feces. These losses, while normally small, can increase signif- 

icantly during exercise, when environmental temperatures are 

high, and during illness that increases the respiratory rate, per- 

spiration, or gastrointestinal (GI) losses (particularly diarrhea). 
Table 10-1 shows the sources of fluid gain and loss (Porth & 

Matfin, 2009). 

TABLE 10-1 24-Hour Fluid Gain and Loss for an Adult 

SOURCE AMOUNT (mL) 

Fluids taken orally 1000 

Water in food 1300 

Water as by-product of food 200 
metabolism 

Total 

Urine 

Feces 

Perspiration 

Respiration 

Electrolytes 
Body fluids contain both water molecules and chemical com- 
pounds. These chemical compounds can either remain intact in 
solution or dissociate into discrete particles. Electrolytes are 
substances that dissociate in solution to form charged particles 
called ions. Cations are positively charged electrolytes; anions 
are negatively charged electrolytes. Electrolytes have many 
functions, including assisting with the regulation of water bal- 
ance, regulating and maintaining acid—base balance, and con- 
tributing to enzyme reactions. They are also essential for 
neuromuscular activity. 

Body Fluid Distribution 
Body fluid is classified by its location inside or outside of cells. 

Intracellular fluid (ICF) is found within cells (Figure 10-1 Ml). 

ICF is essential for normal cell function, providing a medium 
for metabolic processes. Extracellular fluid (ECF) is located 
outside of cells and is further classified by location: 

a Interstitial fluid is located in the spaces between most of the 
cells of the body. 

# Intravascular fluid, called plasma, is contained within the 

arteries, veins, and capillaries. 

a Transcellular fluid includes urine; digestive secretions; per- 

spiration; and cerebrospinal, pleural, synovial, intraocular, 
gonadal, and pericardial fluids. 

Solutes. Although the overall concentration of solutes in ICF 

and ECF is nearly identical, the concentration of specific elec- 

trolytes differs significantly between these compartments, as 

shown in Figure 10-2 @. ICF contains high concentrations of 

Intracellular fluid 

40% of total 

body weight 

Total body fluid 

60% of total 

body weight 5% of total 

beset 
Extracellular 

Interstitial and fluid 
transcellular fluid 20% of total 

15% of total © body weight 
body weight | 

Figure 10—1 @ The major fluid compartments of the body. 
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Figure 10—2 @ Electrolyte composition (cations and anions) of body fluid compartments. 

Source: Fig. 27.2, p. 1009 from Fundamentals of Anatomy and Physiology, 4th ed. by Frederic H, Martini. Copyright © 1998 by Frederic H. Martini, Inc. Reproduced by permission of Pearson Education, Inc. 

potassium (K*), magnesium (Mg?*), and phosphate (PO nas as 

well as other solutes such as glucose and oxygen. Sodium 

(Nat), chloride (CI-), and bicarbonate (HCO, ) are the princi- 

pal extracellular electrolytes. The high sodium concentration 

in ECF is essential to regulating body fluid volume. The 

concentration of potassium in ECF is low. There is a minimal 

difference in electrolyte concentration between plasma and 

interstitial fluid. Normal values for electrolytes in plasma are 

shown in Table 10-2. 

The body fluid compartments are separated by cell mem- 

branes and epithelial membranes. The cell membrane is selec- 

tively permeable; that is, it allows the passage of water, oxygen, 

carbon dioxide, and small water-soluble molecules, but bars 

proteins and other intracellular colloids. Capillary membranes 

separate plasma from interstitial fluid. The capillary membrane 

separating the plasma from the interstitial space is made of 

squamous epithelial cells. Pores in the membrane allow solute 

molecules (such as glucose and sodium), dissolved gases, and 

TABLE 10-2 Normal Values for Electrolytes and Serum Osmolality 

SERUM COMPONENT VALUES 

CONVENTIONAL SI 

Electrolytes 

Sodium (Na*) 135-145 mEq/L 135-145 mmol/L 

Chloride (CI) 98-106 mEq/L . 98-106 mmol/L 

Bicarbonate (HCO,") 22-26 mEq/L 22-26 mmol/L 

Calcium (Ca?+) (total) 8.5-10.0 mg/dL 2.1-2.6 mmol/L 

Potassium (K*) 3.5-5.0 mEq/L 3.5-5.0 mmol/L 

Phosphate/inorganic phosphorus (PO,-?) 1.7-2.6 mEq/L (2.5-4.5 mg/dL) 0.8-1.5 mmol/L | 

Magnesium (Mg?+) 1.6-2.6 mg/dL (1.3-2.1 mEq/L) 0.8-1.3 mmol/L 

Serum osmolality 275-295 mOsm/kg 275-295 mmol/kg 

aan Ceara eaaneeeee 
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water to cross the membrane. Epithelial membranes separate 
transcellular fluid from interstitial fluid and plasma. These 
membranes include the mucosa of the stomach, intestines, and 
gallbladder; the pleural, peritoneal, and synovial membranes; 
and the tubules of the kidney. 

Body Fluid Movement 
Four chemical and physiologic processes control the move- 
ment of fluid, electrolytes, and other molecules across mem- 
branes between the intracellular and interstitial space and the 
interstitial space and plasma. These processes are osmosis, dif- 
fusion, filtration, and active transport. 

OSMOSIS Osmosis is the process by which water moves 
across a selectively permeablesmembrane from an area of lower 
solute concentration to an area of higher solute concentration 
(Figure 10-3 @). A selectively permeable membrane allows 
water molecules to cross but is relatively impermeable to dis- 
solved substances (solutes). Osmosis continues until the solute 
concentration on both sides of the membrane is equal. For 
example, if pure water and a sodium chloride solution are sep- 
arated by a selectively permeable membrane, then water mol- 
ecules will move across the membrane to the sodium chloride 
solution. Osmosis is the primary process that controls body 
fluid movement between the ICF and ECF compartments. 

Osmolality Osmolality, or concentration of a solution, refers 

to the number of solutes per kilogram of water (by weight); it 

is reported in milliosmoles per kilogram (mOsm/kg). The 

osmolality of the ECF depends chiefly on sodium concentra- 

tion. Serum osmolality may be estimated by doubling the 

serum sodium concentration (approximately 142 mEq/L). 

Glucose and urea contribute to the osmolality of ECF, although 
to a lesser extent than sodium. 

Osmotic Pressure and Tonicity The power of a solution to 

draw water across a membrane is known as the osmotic pres- 

sure of the solution. The composition of interstitial fluid and 

intravascular plasma is essentially the same except for a higher 

concentration of proteins in the plasma. These proteins (espe- 

cially albumin) exert colloid osmotic pressure (also called 

Lower solute concentration 
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Figure 10—3 M@ Osmosis. Water molecules move through a selec- 
tively permeable membrane from an area of low solute concentration 

to an area of high solute concentration. 

oncotic pressure), pulling fluid from the interstitial space into 
the intravascular compartment. Because the osmolality of 
intravascular and interstitial fluid is essentially identical, the 
osmotic activity of plasma proteins is important in maintaining 
fluid balance between the interstitial and intravascular spaces, 
helping hold water within the vascular system. 

Tonicity refers to the effect a solution’s osmotic pressure has 
on water movement across the cell membrane of cells within 
that solution. Isotonic solutions have the same concentration of 
solutes as plasma. Cells placed in an isotonic solution will nei- 
ther shrink nor swell because there is no net gain or loss of water 
within the cell, and no change in cell volume (Figure 10-4A Ml). 
Normal saline (0.9% sodium chloride solution) is an example of 

an isotonic solution. 

Hypertonic solutions have a greater concentration of solutes 

than plasma. In their presence, water is drawn out of a cell, 

causing it to shrink (Figure 10-4B). A 3% sodium chloride 

solution is hypertonic. Hypotonic solutions (such as 0.45% 

sodium chloride) have a lower solute concentration than 

plasma (Figure 10-4C). When red blood cells are placed in a 

hypotonic solution, water moves into the cells, causing them to 

swell; rupture (hemolysis) of cells may occur with extremely 
hypotonic solutions. 

The concepts of osmotic draw and tonicity are important in 

understanding the pathophysiologic changes that occur with 

fluid and electrolyte imbalances, as well as treatment meas- 

ures. For example, an increased sodium concentration of 

extracellular fluid pulls water from the ICF compartment into 

the ECF compartment, causing cells to shrink. In this case, 

administering a hypotonic IV solution to reduce the sodium 

concentration and osmolality of ECF will facilitate water 

movement back into the cells. 

DIFFUSION Diffusion is the process by which solute mole- 
cules move from an area of high solute concentration to an area 
of low solute concentration to become evenly distributed 
(Figure 10-5 Ml). The two types of diffusion are simple and 
facilitated diffusion. Simple diffusion occurs by the random 
movement of particles through a solution. Water, carbon diox- 

ide, oxygen, and solutes move between plasma and _ the 

interstitial space by simple diffusion through the capillary 

membrane. Water and solutes move into the cell by passing 
through protein channels or by dissolving in the lipid cell mem- 

brane. Facilitated diffusion, also called carrier-mediated diffu- 

sion, allows large water-soluble molecules, such as glucose and 

amino acids, to diffuse across cell membranes. Proteins embed- 

ded in the cell membrane function as carriers, helping large 

molecules cross the membrane. The rate of diffusion is influ- 

enced by a number of factors, such as the concentration of 

solute and the availability of carrier proteins in the cell mem- 

brane. The effect of both simple and facilitated diffusion is to 

establish equal concentrations of the molecules on both sides of 
a membrane. 

FILTRATION Filtration is the process by which water and dis- 

solved substances (solutes) move from an area of high hydro- 

static pressure to an area of low hydrostatic pressure. This 

usually occurs across capillary membranes. Hydrostatic pressure 
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A |sotonic solution 

B Hypertonic solution 

C Hypotonic solution 

Figure 10—4 @ The effect of tonicity on red blood cells. A, In an isotonic solution, RBCs neither gain nor lose water, retaining their normal biconcave 

a a 

shape. B, In a hypertonic solution, cells lose water and shrink in size. C, In a hypotonic solution, cells absorb water and may burst (hemolysis). 

is created by the pumping action of the heart and gravity against 

the capillary wall. Filtration occurs in the glomerulus of the kid- 
neys, as well as at the arterial end of capillaries. 

A balance of hydrostatic (filtration) pressure and osmotic 
pressure regulates the movement of water between the intravas- 
cular and interstitial spaces in the capillary beds of the body. 
Hydrostatic pressure within the arterial end of the capillary 
pushes water into the interstitial space. At the venous end of the 
capillary, the osmotic force of plasma proteins draws fluid back 
into the capillary (Figure 10-6 M). 

ACTIVE TRANSPORT Active transport allows molecules to 
move across cell membranes and epithelial membranes against a 
concentration gradient. This movement requires energy (adeno- 
sine triphosphate [ATP]) and a carrier mechanism to maintain a 
higher concentration of a substance on one side of the membrane 
than on the other. The sodium-potassium pump is an important 
example of active transport (Figure 10-7 M). High concentra- 
tions of potassium in intracellular fluids and of sodium in extra- 
cellular fluids are maintained because cells actively transport 
potassium from interstitial fluid into intracellular fluid. 

wn 
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Figure 10—5 @ Diffusion. Solute molecules move through a semi- 
permeable membrane from an area of high solute concentration to an 
area of low solute concentration. 

Body Fluid Regulation 
Homeostasis requires several regulatory mechanisms and 
processes to maintain the balance between fluid intake 
and excretion. These include thirst, the kidneys, the 

renin—angiotensin—aldosterone mechanism, antidiuretic hor- 

mone, and atrial natriuretic peptide. These mechanisms affect 

the volume, distribution, and composition of body fluids. 

Thirst 
Thirst is the primary regulator of water intake. Thirst plays an 

important role in maintaining fluid balance and preventing 

dehydration. The thirst center, located in the hypothalamus, is 

stimulated when the blood volume drops because of water 

losses or when serum osmolality increases. The thirst mecha- 

nism is highly effective in regulating extracellular sodium lev- 

els. Increased sodium in ECF increases serum osmolality, 

stimulating the thirst center. Fluid intake in turn reduces the 

sodium concentration of ECF and lowers serum osmolality. 

Conversely, a drop in serum sodium and low serum osmolality 

inhibit the thirst center. 

PRACTICE ALERT 
The thirst mechanism declines with aging, making older 

adults more vulnerable to dehydration and hyperosmolality. 

Patients with an altered level of consciousness or who are 

unable to respond to thirst, such as intubated patients and 

artificially fed patients, are also at risk. 
LN A NE een 
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Figure 10—6 M@ Fluid balance between the intravascular and interstitial spaces is 

maintained in the capillary beds by a balance of filtration at the arterial end and 

osmotic draw at the venous end. 
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Figure 10—7 @ The sodium-potassium pump. Sodium and potassium 

ions are moved across the cell membranes against their concentration 

gradients. This active transport process is fueled by energy from ATP. 

Kidneys 
The kidneys are primarily responsible for regulating fluid vol- 

ume and electrolyte balance in the body. They regulate the vol- 

ume and osmolality of body fluids by controlling the excretion 

of water and electrolytes. In adults, about 170 L of plasma are 

filtered through the glomeruli every day. By selectively reab- 

sorbing water and electrolytes, the kidneys maintain the volume 

and osmolality of body fluids. About 99% of the glomerular fil- 

trate is reabsorbed, and only about 1500 mL of urine is produced 

over a 24-hour period (Porth & Matfin, 2009). 

Renin—Angiotensin—Aldosterone System 
The renin—angiotensin—aldosterone system helps to maintain 

intravascular fluid balance and blood pressure. A decrease in 

blood flow or blood pressure to the kidneys stimulates special- 

ized receptors in the juxtaglomerular cells of the nephrons to 

produce renin, an enzyme. Renin converts angiotensinogen (a 

plasma protein) in the circulating blood into angiotensin I. 

Angiotensin I travels through the bloodstream to the lungs 

where it is converted to angiotensin II by angiotensin- 

converting enzyme (ACE). Angiotensin II is a potent vasocon- 

strictor; it raises the blood pressure. It also stimulates the thirst 

mechanism to promote fluid intake and acts directly 

on the kidneys, causing them to retain sodium and 

water. Angiotensin IT stimulates the adrenal cortex to 

release aldosterone. Aldosterone promotes sodium 

and water retention in the distal nephron of the kid- 

ney, restoring blood volume (Figure 10-8 @). 

Antidiuretic Hormone 
Antidiuretic hormone (ADH), released by the 

posterior pituitary gland, regulates water excretion 

from the kidneys. Osmoreceptors in the hypothala- 

mus respond to increases in serum osmolality 

and decreases in blood volume, stimulating ADH 

uonewiuy sisoploy Aiojesidsay 
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Figure 10—8 @ The renin—angiotensin—aldosterone system. Decreased blood volume and renal perfusion set off a chain of reactions leading 

to release of aldosterone from the adrenal cortex. Increased levels of aldosterone regulate serum K* and Nat, blood pressure, and water balance 

through effects on the kidney tubules. 

production and release. ADH acts on the distal tubules of the cardiovascular, renal, neural, GI, and endocrine systems, but it 

kidney, making them more permeable to water and thus primarily opposes the renin—angiotensin—aldosterone system 

increasing water reabsorption. With increased water reabsorp- by inhibiting renin secretion and blocking the secretion and 

tion, urine output falls, blood volume is restored, and serum sodium-retaining effects of aldosterone. As a result, ANP pro- 

osmolality drops as the water dilutes body fluids (Figure 10-9 M). motes sodium wasting and increased urine output. 

Increased amounts of ADH are also released in response to stress 

situations such as nausea, pain, surgery and anesthesia, narcotics, 

and nicotine. Its release is inhibited by alcohol and medications 

such as phenytoin, as well as by increased blood volume and | MUSING 2.);) uid Vol hs Z 

decreased serum osmolality (Porth, 2007). el “~ —— ! } 1 ef 3 i / px * 

Atrial Natriuretic Peptide Changes in the normal aging process affect homeostasis in | 
Atrial natriuretic peptide (ANP) is a hormone released by several ways. In older adults, the percentage of total body 

water is about 10% lower than in younger or middle-aged 

adults, and thus they have less body reserve. Lean muscle — 
mass is lower in older adults, and the percentage of body fat is 
higher; as a result water accounts for about 50% of the total 

¥ Blood pressure body weight (TBVV) of an older man and about 45% TBW of an ~ 
older woman (Porth & Matfin, 2009). Sodium and water regu- — 
lation become less efficient with aging. Renal blood flow and — 
glomerular filtration decline with aging; the kidneys are less — 

J able to effectively concentrate the urine and conserve sodium 

atrial muscle cells in response to distention from fluid 

overload. ANP affects several body systems, including the 

y Blood volume 

A Blood osmolality 

and water. The perception of thirst decreases, interfering with | 
the thirst mechanism. Consequently, the older adult may 
become dehydrated without being aware of the need to 
increase fluid intake. 

Undetected fever in older adults can increase the total 
body need for water with every degree of temperature. © 
Dehydration can cause a fever and further compound dehy- 
dration in the older adult. Older adults who have self-care 

J deficits, or who are confused, depressed, tube fed, on bed 

Osmoreceptors in 

hypothalamus stimulate 

posterior pituitary 

to secrete ADH 

rest, or taking medications (such as sedatives, tranquilizers, 
diuretics, and laxatives) are at greatest risk for fluid volume 

imbalance. Older adults without air conditioning are at risk dur- 
siesta 

el aerencca cicta| ing extremely hot weather. In addition, functional changes and — 
\ tubule permeability to illnesses can affect fluid balance. For example, fear of inconti- | 
A reabsorption of H,O nence can lead to selHlimiting of fluid intake; physical disabili- 

ties associated with age-related illnesses, such as arthritis or — 
stroke, may limit access to fluids; and cognitive impairments — 
can interfere with recognition of thirst and the ability to — 
respond to it. 

Manifestations of fluid volume deficit may be more difficult _ 
y¥ Urine output to recognize in the older adult. A change in mental status, — 
A Blood pressure memory, or attention may be an early manifestation. Skin tur- 
A Blood volume gor is less reliable as an indicator of dehydration, although i 
1 Blood como assessing turgor over the sternum or on the inner aspect of | 

the thigh may be more effective. Dry oral mucous mem- 

Figure 10—9 @ Antidiuretic hormone (ADH) release and effect. branes, increas edstgpaus Tuas aiculnagne! fernpg ails, tachycardia, and a pinched facial expression are also indicative 
of dehydration. Orthostatic vital signs may not demonstrate 
typical changes in the dehydrated older adult. 

Increased serum osmolality or a fall in blood volume stimulates the 
release of ADH from the posterior pituitary. ADH increases the perme- 
ability of distal tubules, promoting water reabsorption. 
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Fluid and Electrolyte Imbalances 

Fluid Imbalance 
The Patient with a Fluid Volume Deficit 
Fluid volume deficit (FVD) is a decrease in intravascular, inter- 
stitial, and/or intracellular fluid in the body. Fluid volume 
deficits may be the result of excessive fluid losses, insufficient 
fluid intake, or failure of regulatory mechanisms and fluid 
shifts within the body. FVD is a relatively common problem 
that may exist alone or in combination with other electrolyte or 
acid—base imbalances. The term dehydration refers to loss of 
water alone, even though it often is used interchangeably with 
fluid volume deficit. 

Pathophysiology 
The most common cause of fluid volume deficit is excessive loss 
of GI fluids from vomiting, diarrhea, GI suctioning, intestinal 
fistulas, and intestinal drainage. Other causes of fluid losses 
include diuretics, renal disorders, endocrine disorders, excessive 
exercise, hot environment, hemorrhage, and chronic abuse of 
laxatives and/or enemas. Other factors involved in inadequate 
fluid intake include inability to access fluids, inability to request 

or to swallow fluids, oral trauma, or altered thirst mechanisms. 
Older adults are at particular risk for fluid volume deficit (see the 

Nursing Care of the Older Adult box on page 192). 

Fluid volume deficit can develop slowly or rapidly, depend- 

ing on the type of fluid loss. Loss of extracellular fluid volume 

can lead to hypovolemia, decreased circulating blood volume. 

Electrolytes often are lost along with fluid, resulting in an iso- 

tonic fluid volume deficit. When both water and electrolytes are 

lost, the serum sodium level remains normal, although levels of 

other electrolytes such as potassium may fall. Fluid is drawn 

into the vascular compartment from the interstitial spaces as the 

body attempts to maintain tissue perfusion. This eventually 

depletes fluid in the intracellular compartment as well. 

Hypovolemia stimulates regulatory mechanisms to maintain 

circulation. The sympathetic nervous system is stimulated, as is 

the thirst mechanism. ADH and aldosterone are released, 

prompting sodium and water retention by the kidneys. Severe 

fluid loss, as in hemorrhage, can lead to shock and cardiovascu- 

lar collapse. 

THIRD SPACING Third spacing is a shift of fluid from the 

vascular space into an area where it is not available to support 

normal physiologic processes. Fluid may be sequestered in the 

abdomen or bowel, or in other actual or potential body spaces 

as the pleural or peritoneal space. Fluid may also become 

trapped within soft tissues following trauma or burns. The 

trapped fluid represents a volume loss and is unavailable for 

normal physiologic processes. 

In many cases, fluid is sequestered in interstitial tissues and 

is unavailable to support cardiovascular function. As an exam- 

ple, surgery triggers adaptive stress responses and the release of 

stress hormones (ACTH, cortisol, and catecholamines). These 

hormones increase blood glucose levels to provide increased 

fuel for metabolic processes and promote vasoconstriction that 
redistributes blood to vital organs (the heart and brain). Renal 

blood flow falls, stimulating the renin—angiotensin—aldosterone 

system. This promotes sodium and water retention to maintain 

intravascular volume. The blood vessel and tissue damage 

caused by surgery stimulate the release of inflammatory media- 

tors such as histamine and prostaglandins. These substances 

lead to local vasodilation and increased capillary permeability, 

allowing fluid to accumulate in interstitial tissues. 

Assessing the extent of FVD resulting from third spacing is 

difficult. It may not be reflected in weight or intake and output 

records, and it may not become apparent until after organ mal- 

function occurs. Daily weights may be helpful in uncovering 

third spaced fluids; however, due to fluid or weight loss due to 

disease processes, these gains may be obscured. Delays in 

recognition and treatment can lead to irreversible shock and 

multiorgan system failure (Perrin, 2009). 

Manifestations 
With a rapid fluid loss (such as hemorrhage or uncontrolled vom- 

iting), manifestations of hypovolemia develop rapidly. When the 

loss of fluid occurs more gradually, the patient’s fluid volume may 

be very low before manifestations develop. See the Multisystem 

Effects of Fluid Volume Deficit feature on page 194. 

Rapid weight loss is a good indicator of fluid volume deficit. 

Each liter of body fluid weighs about 1 kg (2.2 Ib). The severity 

of the fluid volume deficit can be estimated by the percentage of 

rapid weight loss: A loss of 2% of body weight represents a mild 

FVD; 5%, moderate FVD; and 8% or greater, severe FVD 

(Metheny, 2000). Loss of interstitial fluid causes skin turgor to 

diminish. When pinched, the skin of a patient with FVD remains 

elevated. Postural or orthostatic hypotension is a sign of 

hypovolemia. A drop of more than 15 mmHg in systolic blood 

pressure when changing from a lying to standing position often 

indicates loss of intravascular volume. Venous pressure falls as 

well, causing flat neck veins, even when the patient is recum- 

bent. Compensatory mechanisms to conserve water and sodium 

and maintain circulation account for many of the manifestations 

of fluid volume deficit, such as tachycardia; pale, cool skin 

(vasoconstriction); and decreased urine output. The specific 

gravity of urine increases as water is reabsorbed in the tubules. 

Table 10-3 compares manifestations of fluid imbalances. 

Interdisciplinary Care 
The primary goals of care are to prevent deficits in patients at 

risk and to correct deficits and their underlying causes. 

Depending on the acuity of the imbalance, treatment may 

include replacement of fluids and electrolytes by the IV, oral, 

or enteral route. When possible, the oral or enteral route is pre- 

ferred for administering fluids. In acute situations, however, IV 

fluid administration is necessary. 

Diagnosis 
Laboratory and diagnostic tests may be ordered when fluid vol- 

ume deficit is suspected. Such tests measure the following: 

a Serum electrolytes. In an isotonic fluid deficit, sodium lev- 

els are within normal limits; when the loss is water only, 

sodium levels are high. Decreases in potassium are common. 
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“Fluid Volume Deficit — 

Neurologic 
¢ Altered mental status 

e e Anxiety, restlessness 
e Diminished alertness/cognition 

Mucous Membranes & e Possible coma (severe FVD) 

e Dry; may be sticky 

e | tongue size, ‘ 

longitudinal furrows t 

Integumentary : 
¢ Diminished skin turgor 

e Dry skin 

e Pale, cool extremities 

Urinary 
e J urine output 

° Oliguria (severe FVD) 

e turine specific gravity 

Cardiovascular 
e Tachycardia 

e Orthostatic hypotension 

(moderate FVD) 
e Falling systolic/diastolic pressure 

(severe FVD) 

e Flat neck veins 

e {venous filling 

e | pulse volume 

e {capillary refill 

e thematocrit 

Potential Complication 

e Hypovolemic shock 

o« 

Musculoskeletal 
e Fatigue 

Metabolic Processes 
e 1 body temperature 

) (isotonic FVD) 

e + body temperature 
(dehydration) 

e Thirst 

e Weight loss 
2-5% mild FVD 
6-9% moderate FVD 

>10% severe FVD 

eee 
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s TABLE 10-3 Comparison of the Manifestations of Fluid Imbalance 

ASSESSMENT 

Blood pressure 

FLUID DEFICIT 

Decreased systolic 

Pastural hypotension 

Heart rate Increased 

Pulse amplitude Decreased 

Respirations Normal 

Jugular vein Flat 

Edema Rare 

Skin turgor Loose, poor turgor 

Output Low, concentrated 

High 

Loss 

Urine specific gravity 

Weight 

a Serum osmolality. Measurement of serum osmolality helps 
to differentiate isotonic fluid loss from water loss. With water 
loss, osmolality is high; it may be within normal limits with 
an isotonic fluid loss. 

= Hemoglobin and_ hematocrit. The hematocrit often 

is elevated due to loss of intravascular volume and 

hemoconcentration. 

= Urine specific gravity and osmolality. As the kidneys con- 

serve water, both the specific gravity and osmolality of urine 
increase. 

m Central venous pressure (CVP). The CVP measures the 

mean pressure in the superior vena cava or right atrium, pro- 

viding an accurate assessment of fluid volume status. The 

technique for measuring CVP is described in > Chapter 31. 

Fluid Management 
Oral rehydration is the safest and most effective treatment 

for fluid volume deficit in alert patients who are able to take 

oral fluids. Adults require a minimum of 1500 mL of fluid 
per day or approximately 30 mL per kg of body weight (ideal 

body weight is used to calculate fluid requirements for obese 

patients) for maintenance. Fluids are replaced gradually, 

particularly in older adults, to prevent rapid rehydration of 

the cells. 

For mild fluid deficits in which a loss of electrolytes has 

been minimal (e.g., moderate exercise in warm weather), water 

alone may be used for fluid replacement. When the fluid deficit 

is more severe and when electrolytes have also been lost (e.g., 

FVD due to vomiting and/or diarrhea, strenuous exercise for 

longer than an hour or two), a carbohydrate/electrolyte solution 

such as a sports drink, ginger ale, or a rehydrating solution 

(e.g., Pedialyte or Rehydralyte) is more appropriate. These 

solutions provide sodium, potassium, chloride, and calories to 

help meet metabolic needs. 

IV THERAPY When the fluid deficit is severe or the patient is 

unable to ingest fluids, the IV route is used to administer 

replacement fluids. Table 10-4 describes commonly adminis- 

tered IV fluids with nursing implications. Isotonic electrolyte 

FLUID EXCESS 

Increased 

Increased 

Increased 

Moist crackles 

Wheezes 

Distended 

Dependent 

Taut 

May be low or normal 

Low 

Gain 

solutions (0.9% NaCl or Ringer’s solution) are used to expand 

plasma volume in hypotensive patients or to replace abnormal 

losses, which are usually isotonic in nature. Normal saline 

(0.9% NaCl) tends to remain in the vascular compartment, 

increasing blood volume. When administered rapidly, however, 

this solution can precipitate acid—base imbalances, so balanced 

electrolyte solutions such as Lactated Ringer’s solution are pre- 

ferred to expand plasma volume. 

Five percent dextrose in 0.45% saline (D; 1/2; NS) or 

0.45% NaCl (one-half normal saline or 1/2 NS) are given to 

provide water to treat total body water deficits. D;W, although 

isotonic in the bag, is not used for fluid resuscitation as the 

dextrose is rapidly metabolized and the subsequent fluid is 

hypotonic (David, 2007). Saline solution (0.45% NaCl with or 

without added electrolytes) or 5% dextrose in 0.45% sodium 

chloride (D, 1/2 NS) are used as maintenance solutions. These 

solutions provide additional electrolytes such as potassium, a 

buffer (lactate or acetate) as needed, and water. When dextrose 

is added, they also provide a minimal number of calories. 

ZO Nursing Care 
Nurses are responsible for identifying patients at risk for fluid 

volume deficit, initiating and carrying out interventions to pre- 

vent and treat fluid volume deficit, and monitoring the effects 
of therapy. 

Health Promotion 
Health promotion activities focus on teaching to prevent 

fluid volume deficit. Discuss the importance of maintaining 

adequate fluid intake, particularly when exercising and dur- 

ing hot weather. Advise patients to use commercial sports 

drinks to replace both water and electrolytes when exercis- 

ing during warm weather. Instruct patients to maintain fluid 

intake when ill, particularly during periods of fever or when 

diarrhea is a problem. 

Carefully monitor the intake and output of patients at risk for 

abnormal fluid losses through vomiting, diarrhea, nasogastric suc- 

tion, increased urine output, fever, or draining wounds. Monitor 
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TABLE 10-4 Commonly Administered IV Fluids with Nursing Implications 

|. lsotonic Solutions 

0.9% Saline = Monitor for fluid overload; if manifestations occur, discontinue fluids 

Lactated Ringer's solution and notify the healthcare provider. . 

m= Do not administer lactated Ringer's solution to patients with severe ‘ 

liver disease as the liver may be unable to convert the lactate to bicar- 

bonate and the patient may become acidotic. Do not administer if the 

patient has a blood pH of > 7.50. 

w |f administering lactated Ringer's solution, monitor potassium levels and 

cardiac rhythm; if abnormal are present, notify the healthcare provider. 

ll. Hypotonic Solutions 

0.45% saline or 0.25% saline a Monitor for inflammation and infiltration at IV insertion site as hypo- 

D,W tonic solutions may cause cells to swell and burst, including those at 

the insertions site; this narrows the lumen of the vein. 

a Monitor blood sodium levels. 

= Do not administer to patients at risk for increased intracranial pressure 

(e.g., head trauma, stroke, neurosurgery). 

= Do not administer to patients at risk for third-space shifts (burns, trauma, 

liver disease, malnutrition). 

Ill. Hypertonic Solutions 

Hypertonic fluids have a tonicity > 350 mEq/L and a Monitor for inflammation and infiltration at IV insertion site as 
include the following: hypertonic solutions cause cells to shrink, exposing the basement 
Fluids containing medications membrane of the vein. 
D.W sodium chloride gw Monitor blood sodium levels. 

: Monitor for circulatory overload. 
mw Do not administer to patients with diabetic ketoacidosis or impaired 

cardiac or kidney function. 

D,W in lactated Ringer's solution 

Total parenteral solutions 

Clinical alert: The Infusion Nurses Society mandates 
that all fluids with a tonicity exceeding 500 mEq/L be 
infused through a central venous access device; this 
includes D,,)W, 5% protein hydrolysate, or a high 
electrolyte solution. 

Adapted from David, K. (2007). /V fluids: Do you know what's hanging and why? RN Web and AHA Media LLC; Hogan, M., Gringrich, M., Overby, P., & Ricci, M. (2007). Fluids, electrolytes, & acid-base balance (2nd ed). Upper 

Saddle River, NJ: Pearson Prentice Hall; and Rosenthal, K., (2009). Tonicity and IV fluids. Resource Nurse.com. 
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Deficient Fluid Volume 
Patients with a fluid volume deficit due to abnormal losses, inad- 

equate intake, or impaired fluid regulation require close moni- 

toring as well as immediate and ongoing fluid replacement. 

fluid intake in patients with decreased level of consciousness, dis- 

orientation, nausea, anorexia, and physical limitations. 

Assessment 
Collect assessment data through the health history interview 

and physical examination. 

= Health history: Risk factors such as medications, acute or 

chronic renal or endocrine disease; precipitating factors such 

as hot weather, extensive exercise, lack of access to fluids, 

recent illness (especially if accompanied by fever, vomiting, 

and/or diarrhea); onset and duration of manifestations. 

u Physical assessment: Weight; vital signs including 

= Assess intake and output accurately, monitoring fluid balance. 

In acute situations, hourly intake and output may be indi- 

cated. Urine output should normally be 30 to 60 mL per hour. 
Urine output of less than 30 mL per hour in adults indicates 
inadequate renal perfusion and an increased risk for acute 
renal failure and inadequate tissue perfusion (Perrin, 2009). 

orthostatic blood pressure and pulse; peripheral pulses and 
capillary refill; jugular neck vein distention; skin color, tem- 
perature, turgor; level of consciousness and mentation; urine 
output. Allow the older adult to stand quietly for a full 
minute before rechecking blood pressure and pulse when 
measuring orthostatic vital signs. 

PRACTICE ALERT 
Report a urine output of less than 30 mL per hour to the 
patient's healthcare provider. i 

epee nee eae Sigg epnet inerrancy te arnt 

Assess vital signs, CVP, and peripheral pulse volume at least 
every 4 hours. Hypotension, tachycardia, low CVP, and weak, Nursing Diagnoses and Interventions 

Nursing diagnoses and interventions for the patient with fluid 
volume deficit focus on managing the effects of the deficit and 
preventing complications. 

easily obliterated peripheral pulses indicate hypovolemia. 
= Weigh daily under standard conditions (time of day, clothing, 

and scale). In most instances (except third spacing), changes 
in weight accurately reflect fluid balance. 
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= Administer and monitor the intake of oral fluids as pre- 
scribed. Identify beverage preferences and provide these on 
a schedule. Oral fluid replacement is preferred when the 
patient is able to drink and retain fluids. 

= Administer IV fluids as prescribed using an infusion pump. 
Monitor for indicators of fluid overload if rapid fluid replace- 
ment is ordered: dyspnea, tachypnea, tachycardia, increased 
CVP, jugular vein distention, and edema. Rapid fluid 
replacement may lead to hypervolemia, resulting in 
pulmonary edema and cardiac failure, particularly in 
patients with compromised cardiac and renal function. 

= Monitor laboratory values: electrolytes, serum osmolality, 
blood urea nitrogen (BUN), and hematocrit. Rehydration 
may lead to changes in serum electrolytes, osmolality, BUN, 
and hematocrit. In some cases, electrolyte replacement may 
be necessary during rehydration. 

Ineffective Tissue Perfusion 
A fluid volume deficit can lead to decreased perfusion of renal, 
cerebral, and peripheral tissues. Inadequate renal perfusion can 
lead to acute renal failure. Decreased cerebral perfusion leads 
to changes in mental status and cognitive function, causing 
restlessness, anxiety, agitation, excitability, confusion, vertigo, 
fainting, and weakness. 

= Monitor for changes in level of consciousness and mental sta- 

tus. Restlessness, anxiety, confusion, and agitation may indicate 

inadequate cerebral blood flow and circulatory collapse. 

= Monitor serum creatinine, BUN, and cardiac enzymes, 

reporting elevated levels to the physician. Elevated levels 

may indicate impaired renal function or cardiac perfusion 

related to circulatory failure. 

= Turn at least every 2 hours. Provide good skin care and mon- 

itor for evidence of skin or tissue breakdown. Impaired 

circulation to peripheral tissues increases the risk of skin 

breakdown. Turn frequently to relieve pressure over bony 

prominences. Keep skin clean, dry, and moisturized to help 

maintain integrity. 

Risk for Injury 
The patient with fluid volume deficit is at risk for injury 

because of dizziness and loss of balance resulting from 

decreased cerebral perfusion secondary to hypovolemia. 

= Institute safety precautions, including keeping the bed in a 

low position, using side rails as needed, and slowly raising 

the patient from supine to sitting or sitting to standing posi- 

tion. Using safety precautions and allowing time for the 

blood pressure to adjust to position changes reduce the risk 

of injury. 
= Teach patient and family members how to reduce orthostatic 

hypotension: 
a. Move from one position to another in stages; for example, 

raise the head of the bed before sitting up, and sit for a few 

minutes before standing. 

b. Avoid prolonged standing. 

c. Rest in a recliner rather than in bed during the day. 

d. Use assistive devices to pick up objects from the floor 

rather than stooping. 

Teaching measures to reduce orthostatic hypotension 

reduces the patient’s risk for injury. Prolonged bed rest 

increases skeletal muscle weakness and decreases venous 

tone, contributing to postural hypotension. Prolonged 

standing allows blood to pool in the legs, reducing venous 

return and cardiac output. 

Using NANDA, NIC, and NOC 

Linkages between a selected NANDA nursing diagnosis, NIC, 

and NOC for the patient with fluid volume deficit are shown in 

the chart that follows. 

Community-Based Care 

Depending on the severity of the fluid volume deficit, the 

patient may be managed in the home or long-term care facility, 

or may be admitted as a hospital inpatient. Assess the patient’s 

understanding of the cause of the deficit and the fluids neces- 

sary for providing replacement. Address the following topics 

when preparing the patient and family for home care: 

= The importance of maintaining adequate fluid intake (at least 

1500 mL per day; more if extra fluid is being lost through 
perspiration, fever, or diarrhea) 

= Manifestations of fluid imbalance, and how to monitor 

fluid balance 

= How to prevent fluid deficit: 

« Avoid exercising during extreme heat. 

# Increase fluid intake during hot weather. 

« If vomiting, take small frequent amounts of ice chips or 

clear liquids, such as weak tea, flat cola, or ginger ale. 

m Reduce intake of coffee, tea, and alcohol, which increase 

urine output and can cause fluid loss. 

= Replacement of fluids lost through diarrhea with fruit juices 

or bouillon, rather than large amounts of tap water 

= Alternate sources of fluid (such as gelatin, frozen juices, or 

ice cream) for effective replacement of lost fluids. 

A Lee LINKAGES 

NANDA Deficient Fluid Volume 

A 

Fluid Management 
Fluid Monitoring 

NIC Hypovolemia Management 
IV (IV) Therapy 

Shock Management: Volume 

dl 

Vital Signs 

Fluid Balance 

Hydration 

NOC 

Data from NANDA International. (2009). Nursing diagnoses: Definitions & classification 

2009-2011. Oxford, UK: Wiley-Blackwell; Bulechek, G., Butcher, H., Dochterman, K. 

(Eds.). (2008). Nursing interventions classification (NIC) (5th ed.). (pp. 370-371, 372, 

420-421, 441, 655), St. Louis: Elsevier Mosby; and Moorhead, M., Johnson, M., 

Maas, M., and Swanson, E. (Eds.). (2008). Nursing outcomes classification (NOC) 

(4th ed.) (p. 771). St. Louis: Elsevier Mosby. 
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The Patient with Fluid 
Volume Excess 
Fluid volume excess results when both water and sodium are 

retained in the body. Fluid volume excess may be caused by 

fluid overload (excess water and sodium intake) or by impair- 

ment of the mechanisms that maintain homeostasis. The excess 

fluid can lead to excess intravascular fluid (hypervolemia) and 

excess interstitial fluid (edema). 

Pathophysiology 
Fluid volume excess usually results from conditions that cause 

retention of both sodium and water. These conditions include 

heart failure, cirrhosis of the liver, renal failure, adrenal gland 

disorders, corticosteroid administration, and stress conditions 

causing the release of ADH and aldosterone. Other causes 

include an excessive intake of sodium-containing foods, drugs 

that cause sodium retention, and the administration of excess 

amounts of sodium-containing IV fluids (such as 0.9% NaCl or 

Ringer’s solution). This iatrogenic (induced by the effects of 

treatment) cause of fluid volume excess primarily affects 

patients with impaired regulatory mechanisms. 

In fluid volume excess, both water and sodium are gained in 

about the same proportions as normally exists in extracellular 

fluid. The total body sodium content is increased, which in turn 

causes an increase in total body water. Because the increase in 

sodium and water is isotonic, the serum sodium and osmolality 

remain normal, and the excess fluid remains in the extracellu- 

lar space. : 

Stress responses activated before, during, and immediately 

after surgery commonly lead to increased ADH and aldosterone 

PAA MaL Cua atten o 

MANIFESTATIONS 

Peripheral edema, or if severe, anasarca (severe, 
generalized edema) 

levels, leading to sodium and water retention. In the immediate 

postoperative period, however, this additional fluid tends to be 

sequestered in interstitial tissues and unavailable to support car- 

diovascular and renal function (see the earlier Third Spacing 

section in this chapter). This sequestered fluid is reabsorbed into 

the circulation within about 48 to 72 hours after surgery. 

Although it is then normally eliminated through a process of 

diuresis, patients with heart or kidney failure are at risk for 

developing fluid overload. 
a 

Manifestations 
Excess extracellularsfluid leads to hypervolemia and circula- 

tory overload. Excess fluid in the interstitial space causes 

peripheral or generalized edema. The manifestations of fluid 

volume excess relate to both the excess fluid and its effects on 

circulation. Manifestations of fluid volume excess with related 

pathophysiology are described in the table below. 

Complications 
Congestive heart failure (CHF) is not only a potential cause of 

fluid volume excess, but it is also a potential complication of the 

condition if the heart is unable to increase its workload to handle 

the excess blood volume. Severe fluid overload and CHF can lead 

to pulmonary edema, a medical emergency. © See Chapter 31 for 

information about CHF and pulmonary edema. 

Interdisciplinary Care 
Managing fluid volume excess focuses on prevention in 

patients at risk, treating its manifestations, and correcting the 

underlying cause. Management includes limiting sodium and 

water intake and administering diuretics. 

RELATED PATHOPHYSIOLOGY 

Excess fluid in the interstitial spaces, usually resulting from 
conditions that cause retention of both sodium and water 
(heart failure, cirrhosis of the liver, renal failure, adrenal gland 
disorders, corticosteroid administration, and stress conditions 
causing the release of ADH and aldosterone, such as surgery) 

Full bounding pulse, distended neck and peripheral veins, increased 
central venous pressure (>11-12 cm of water), cough, dyspnea (labored 
or difficult breathing), orthopnea (difficult breathing when supine) 

Circulatory overload from increased water and 
sodium retention 

Dyspnea at rest 

Tachycardia and hypertension 

Reduced oxygen saturation 

Moist crackles on auscultation of the lungs, pulmonary edema 

Increased urine output (polyuria) 

Ascites (excess fluid in the peritoneal cavity) 

Decreased hematocrit and BUN 

Altered mental status and anxiety 

Pulmonary edema 

Impaired gas exchange from pulmonary interstitial edema 

Increased circulatory fluid volume 

As fluid increases in the interstitial spaces and alveoli, gas 
exchange is impaired, leading to hypoxia and hypercapnia : 

Excess fluid in pulmonary interstitial spaces and alveoli | 

Increased sodium and water retention resulting in increased 
circulatory volume and increased perfusion of the renal arteries 

: 

Sodium and water retention 

Dilutional effect of increased circulatory volume : 

Pressure on the cerebral cortex from an increase in cerebral 
contents and cerebral hypertension causes decreased oxy- 
genation (hypoxia) of neurons 

trustee Elevation of left-sided filling pressures resulting from : 
increased circulatory volume and heart failure i 

£ 

p ne annem yescati pte eR rent enema teeters ortnnna 



CHAPTER 10 / Nursing Care of Patients with Altered Fluid, Electrolyte, and Acid-Base Balance 199 

Diagnosis 
The following laboratory tests may be ordered. 

m Serum electrolytes and serum osmolality are measured, but 
usually remain within normal limits. 

= Serum hematocrit and hemoglobin often are decreased due to 
plasma dilution from excess extracellular fluid. 

Additional tests of renal and liver function (such as serum crea- 
tinine, BUN, and liver enzymes) may be ordered to help deter- 
mine the cause of fluid volume excess. 

Medications 
Diuretics are commonly used to treat fluid volume excess. They 
inhibit sodium and water reabsorption, increasing urine output, 
The three major classes of diuretics, each of which acts on a 
different part of the kidney tubule, are as follows: 

= Loop diuretics act in the ascending loop of Henle. 
= Thiazide-type diuretics act on the distal convoluted tubule. 
= Potassium-sparing diuretics affect the distal nephron. 

The nursing implications for diuretics are outlined in the fol- 
lowing Medication Administration box. 

Treatments 
FLUID MANAGEMENT Fluid intake may be restricted in 
patients who have fluid volume excess. The amount of fluid 

allowed per day is prescribed by the primary care provider. All 

_ MEDICATION ADMINISTRATION | 
Diuretics increase urinary excretion of water and sodium. They 
are categorized into three major groups: loop diuretics, thiazide 
and thiazide-like diuretics, and potassium-sparing diuretics. 

Diuretics are used to enhance renal function and to treat vas- 
cular fluid overload and edema. Common side effects include 
orthostatic hypotension, dehydration, electrolyte imbalance, 
and possible hyperglycemia. Diuretics should be used with 
caution in the older adult. Examples of each major type follow. 

LOOP DIURETICS 

Furosemide (Lasix) 

Ethacrynic Acid (Edecrin) 

Bumetanide (Bumex) 

Torsemide (Demadex) 

Loop diuretics inhibit sodium and chloride reabsorption in the 
ascending loop of Henle (ce see Chapter 26 for the anatomy of 
the kidneys). As a result, loop diuretics promote the excretion 
of sodium, chloride, potassium, and water. 

THIAZIDE AND THIAZIDE-LIKE DIURETICS 

Bendroflumethiazide (Naturetin) 

Chlorothiazide (Diuril) 

Hydrochlorothiazide (HydroDIURIL, Oretic) 

Metolazone (Zaroxolyn) 

Polythiazide (Renese) 

Chlorthalidone (Hygroton) 

Trichlormethiazide (Naqua) 

Indapamide (Lozol) 

xipamid (Xipamide) 

Thiazide and thiazide-like diuretics promote the excretion of 
sodium, chloride, potassium, and water by decreasing 
absorption in the distal tubule. 
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fluid intake must be calculated, including meals and that used 

to administer medications orally or IV. Box 10-1 provides 

guidelines for hospitalized patients with a fluid restriction. 

PRACTICE ALERT 
Recommendations for oral care in the critically ill: 

m Brush teeth, gums and tongue at least twice a day using 

a soft pediatric or adult toothbrush. 

m Provide oral moisturizing to oral mucosa and lips every 
2-4 hours. 

m Use an oral chlorhexidine gluconate (0.12%) rinse twice a 

day during the perioperative period for adult patients who 

undergo cardiac surgery (American Association of Critical 
Care Nurses, 2007). 

DIETARY MANAGEMENT Because sodium retention is a 

primary cause of fluid volume excess, a sodium-restricted diet 

often is prescribed. The primary dietary sources of sodium are 

the salt shaker, processed foods, and foods themselves. 

A mild sodium restriction can be achieved by instructing the 

patient and primary food preparer in the household to reduce the 

amount of salt in recipes by half, avoid using the salt shaker dur- 

ing meals, and avoid foods that contain high levels of sodium 

(either naturally or because of processing). In moderate and 

severely sodium-restricted diets, salt is avoided altogether, as 

are all foods containing significant amounts of sodium. 

POTASSIUM-SPARING DIURETICS 

Spironolactone (Aldactone) 

Amiloride HCI (Midamor) 

Triamterene (Dyrenium) 

Potassium-sparing diuretics promote excretion of sodium 
and water by inhibiting sodium-potassium exchange in the 
distal tubule. 

NATRIURETIC PEPTIDE FAMILY 
The natriuretic peptide family consists of atrial natriuretic 
peptide, brain natriuretic peptide, and C-type natriuretic peptide. 
Although the primary action of the natriuretic peptides is 
vasodilation, it has multiple effects on the kidneys including diure- 
sis from renal hemodynamics and direct renal tubular effects. 

Health Education for the Patient and Family 
m The drug will increase the amount and frequency 

of urination. 

m The drugs must be taken even when you feel well. 
m Take the drugs in the morning and afternoon to avoid having 

to get up at night to urinate. 
m Change position slowly to avoid dizziness. 
@ Report the following to your primary healthcare provider: 

dizziness; trouble breathing; or swelling of face, hands, 
or feet. | 

m Weigh yourself every day, and report sudden gains : 
or losses. 

m Avoid using the salt shaker when eating. 

m If the drug increases potassium loss, consume foods high 
in potassium, Such as orange juice and bananas. 

m Do not use salt substitute if you are taking a potassium 
sparing diuretic. 
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BOX 10~1 Fluid Restriction Guidelines 

wm Subtract required fluids (e.g., ordered IV fluids, fluid used 

to dilute |V medications) from total daily allowance. 

m Divide remaining fluid allowance—Day shift: 50% of total; 

Evening shift: 25% to 33% of total; Night shift: Remainder. 

m Explain the fluid restriction to the patient and family 

members. 

m Identify preferred fluids and intake pattern of patient. 

m Place allowed amounts of fluid in small glasses (gives 

perception of a full glass). 
m Offer ice chips (when melted, ice chips are approximately 

half the frozen volume). 
m Provide frequent oral care. 
mw Provide sugarless chewing gum (if allowed) to reduce 

thirst sensation. 

Examples of food high in sodium include lunch meat, bacon, 

cheese, dry cereal, canned soup, popcorn, ketchup, pickles, 

and seafood. 

ZO Nursing Care 
Nursing care focuses on preventing fluid volume excess in 

patients at risk and on managing problems resulting from 

its effects. 

Health Promotion 
Health promotion related to fluid volume excess focuses on 

teaching preventive measures to patients who are at risk (e.g., 

patients who have heart disease or kidney failure). Discuss the 

relationship between sodium intake and water retention. 

Provide guidelines for a low-sodium diet, and teach patients to 

carefully read food labels to identify sodium in processed 

foods. Instruct patients at risk to weigh themselves on a regu- 

lar basis, using the same scale, and to notify their primary care 

provider if they gain more than 5 lb in a week or less. 

Assessment 
Collect assessment data through the health history interview 
and physical examination. 

= Health history: Risk factors such as medications, heart 

failure, acute or chronic renal or endocrine disease; precipi- 

tating factors such as a recent illness, change in diet, or 

change in medications. Recent weight gain; complaints of 

persistent cough, shortness of breath, swelling of feet and 

ankles, or difficulty sleeping when lying down. 

u Physical assessment: Weight; vital signs; peripheral pulses 

and capillary refill; jugular neck vein distention; edema; lung 
sounds (crackles or wheezes), dyspnea, cough, and sputum; 
urine output; mental status. 

Nursing Diagnoses and Interventions 
Nursing diagnoses and interventions for the patient with fluid 
volume excess focus on the multisystem effects of the fluid 
overload. 

Fluid Volume Excess 
Nursing care for the patient with excess fluid volume includes 
collaborative interventions such as administering diuretics and 
maintaining a fluid restriction, as well as monitoring the status 

and effects of the excess fluid volume. This is particularly crit- 

ical in older patients because of the age-related decline in car- 

diac and renal compensatory responses. 

= Assess vital signs, heart sounds, and volume of peripheral 

arteries. Hypervolemia can cause hypertension, bounding 

peripheral pulses, and a third heart sound (S,) due to the 

volume of blood flow through the hearts. 

= Assess for the presence and extent of edema, particularly in 

the lower extremities and the back, sacral, and periorbital 

areas. Initially, edema affects the dependent portions of the 

body—the lower extremities of ambulatory patients and the 

sacrum in bedriddén patients. Periorbital edema indicates 

more generalized edema. 

PRACTICE ALERT 
Assess urine output hourly. Maintain accurate intake and out- 

put records. Note urine output of less than 30 mL per hour or 
a positive fluid balance on 24-hour total intake and output cal- 

culations. Congestive heart failure and inadequate renal perfu- 

sion may result in decreased urine output and fluid retention. 
so meme ome enter ctor 

= Obtain daily weights at the same time of day, using approxi- 

mately the same clothing and a balanced scale. Daily weights 

are one of the most important gauges of fluid balance. Acute 

weight gain or loss represents fluid gain or loss. Weight gain 

of 2.2 lbs is equivalent to I L of fluid gain. 

a Administer oral fluids cautiously, adhering to any prescribed 

fluid restriction. Discuss the restriction with the patient and 

significant others, including the total volume allowed, the 

rationale, and the importance of reporting all fluid taken. All 

sources of fluid intake, including ice chips, are recorded to 

avoid excess fluid intake. 

m Provide oral hygiene at least every 2 hours. Oral hygiene 

contributes to patient comfort and keeps mucous membranes 

intact; it also helps relieve thirst if fluids are restricted. 

m Teach patient and significant others about the sodium- 

restricted diet (see Box 10—2), and emphasize the importance 

of checking before bringing foods to the patient. Excess 

sodium promotes water retention; a sodium-restricted diet is 

ordered to reduce water gain. 

= Administer prescribed diuretics as ordered, monitoring the 

patient’s response to therapy. Loop or high-ceiling diuretics 
such as furosemide can lead to rapid fluid loss and 
manifestations of hypovolemia and electrolyte imbalance. 

u Promptly report significant changes in serum electrolytes or 
osmolality or abnormal results of tests done to determine con- 
tributing factors to the fluid volume excess. Gradual correction 
of serum electrolytes and osmolality is expected; however, 
aggressive diuretic therapy can lead to overcorrection. 

Risk for Impaired Skin Integrity 
Tissue edema decreases oxygen and nutrient delivery to the 
skin and subcutaneous tissues, increasing the risk of injury. 

= Frequently assess skin, particularly in pressure areas and 
over bony prominences. Skin breakdown can progress 
rapidly when circulation is impaired. 

= Reposition the patient at least every 2 hours. Provide skin 
care with each position change. Frequent position changes 
minimize tissue pressure and promote blood flow to tissues. 
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= Provide an egg-crate mattress or alternating pressure mattress, 
foot cradle, heel protectors, and other devices to reduce pres- 
sure on tissues. These devices, which distribute pressure away 
from bony prominences, reduce the risk of skin breakdown. 

Impaired Gas Exchange 
With fluid volume excess, gas exchange may be impaired by 
edema of pulmonary interstitial tissues. Acute pulmonary 
edema is a serious and potentially life-threatening complica- 
tion of pulmonary congestion. 

= Auscultate lungs for presence or worsening of crackles and 
wheezes; auscultate heart for extra heart sounds. Crackles 
and wheezes indicate pulmonary congestion and edema, A 
gallop rhythm ( S,) may indicate diastolic overloading of the 
ventricles secondary to fluid:volume excess. 

= Place in Fowler’s position if dyspnea or orthopnea is present. 
Fowler's position improves lung expansion by decreasing the 
pressure of abdominal contents on the diaphragm. 

= Monitor oxygen saturation levels and arterial blood gases 
(ABGs) for evidence of impaired gas exchange (SaO, < 92% 
to 95%; PaO, < 80 mmHg). Administer oxygen as indicated. 
Edema of interstitial lung tissues can interfere with gas 
exchange and delivery to body tissues. Supplemental oxygen 
promotes gas exchange across the alveolar-capillary 
membrane, improving tissue oxygenation. 

Community-Based Care 
Teaching for home care focuses on managing the underlying 

cause of fluid volume excess and preventing future episodes of 

excess fluid volume. Address the following topics when 

preparing the patient and family for home care: 

= Manifestations of excess fluid and when to contact the care 

provider 

ws Prescribed medications: when and how to take, intended and 

adverse effects, what to report to care provider 

BOX 10-2 Patient Teaching: Low-Sodium Diet 

Low-Sodium Diet 
m Reducing sodium intake will help the body excrete excess 

sodium and water. 

m The body needs less than one-tenth of a teaspoon of salt 
per day. 

m Approximately one-third of sodium intake comes from salt 
added to foods during cooking and at the table; one-fourth 
to one-third comes from processed foods; and the rest 
comes from food and water naturally high in sodium. 

. Sodium compounds are used in foods as preservatives, 

leavening agents, and flavor enhancers. 
Many nonprescription drugs (such as analgesics, cough 
medicine, laxatives, and antacids) as well as toothpastes 
and mouthwashes contain high amounts of sodium. 

Low-sodium salt substitutes are not really sodium free 
and may contain half as much sodium as regular salt. 
Use salt substitutes sparingly; larger amounts often taste 

bitter instead of salty. 
The preference for salt will eventually diminish. 
Salt, monosodium glutamate, baking soda, and baking 
powder contain substantial amounts of sodium, 
Read labels. 
In place of salt or salt substitutes, use herbs, spices, 
lemon juice, vinegar, and wine as flavoring when cooking. 

= Recommended or prescribed diet; ways to reduce sodium 
intake; how to read food labels for salt and sodium content; 

use of salt substitutes, if allowed 

a If restricted, the amount and type of fluids to take each day; 

how to balance intake over 24 hours 

= Monitoring weight; changes reported to care provider 

m Ways to decrease dependent edema: 

a. Change position frequently. 

b. Avoid restrictive clothing. 

c. Avoid crossing the legs when sitting. 

d. Wear support stockings or hose. 

e. Elevate feet and legs when sitting. 

= How to protect edematous skin from injury: 

a. Do not walk barefoot. 

b. Buy good-fitting shoes; shop in the afternoon when feet 

are more likely to be swollen. 

= Using additional pillows or a recliner to sleep, to relieve 
orthopnea 

Sodium Imbalance 
Sodium is the most plentiful electrolyte in ECF, with normal 

serum sodium levels ranging from 135 to 145 mEq/L. Sodium 

is the primary regulator of the volume, osmolality, and distri- 

bution of ECF. It also is important in maintaining neuromuscu- 

lar activity. Because of the close interrelationship between 

sodium and water balance, disorders of fluid volume and 

sodium balance often occur together. Sodium imbalances affect 

the osmolality of ECF and water distribution between the fluid 

compartments. When sodium levels are low (hyponatremia), 

water is drawn into the cells of the body, causing them to swell. 

In contrast, high levels of sodium in ECF (hypernatremia) draw 

water out of body cells, causing them to shrink. 

Most of the body’s sodium comes from dietary intake. 

Although a sodium intake of 500 mg per day is usually suffi- 

cient to meet the body’s needs, and the CDC suggests that two- 

thirds of Americans should limit their intake to 1500 mg per 

day (about 3/4 teaspoon), the average intake of sodium by 

adults in the United States is about 3500 mg per day (CDC, 

2009). Other sources of sodium include prescription drugs and 

some self-prescribed remedies. 

The kidney is the primary regulator of sodium balance in the 

body. The kidney excretes or conserves sodium in response to 

changes in vascular volume. A fall in blood volume prompts 

several mechanisms that lead to sodium and water retention: 

a The renin—angiotensin—aldosterone system (see Figure 10-8) 

is stimulated. Angiotensin II prompts the renal tubules to 

reabsorb sodium. It also causes vasoconstriction, slowing 

blood flow through the kidney and reducing glomerular fil- 

tration. This further reduces the amount of sodium excreted. 

Angiotensin II promotes the release of aldosterone from the 

adrenal cortex. In the presence of aldosterone, more sodium 

is reabsorbed in the cortical collecting tubules of the kidney, 

and more potassium is eliminated in the urine. 

m ADH is released from the posterior pituitary (see 

Figure 10-9). ADH promotes sodium and water reabsorption 

in the distal tubules of the kidney, reducing urine output and 
expanding blood volume. 
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In contrast, when blood volume expands, sodium and water 

elimination by the kidneys increases. 

a The glomerular filtration rate increases, allowing more water 

and sodium to be filtered and excreted. 
= The hormone ANP is released by cells in the atria of the 

heart. ANP increases renal blood flow and glomerular filtra- 

tion rate and also inhibits the aldosterone secretion to 

increase sodium excretion by the kidneys. 

a ADH release from the pituitary gland is inhibited by ANP. 

In the absence of ADH, the distal tubule is relatively imper- 

meable to water, allowing more to be excreted in the urine. 

Table 10-5 summarizes the manifestations of sodium 

imbalances. 

The Patient with Hyponatremia 
Hyponatremia is a serum sodium of less than 135 mEq/L. 

Hyponatremia usually results from a loss of sodium from the 

body, but it may also be caused by water gains that dilute ECF. 

Pathophysiology 
Excess sodium loss can occur through the kidneys, GI tract, or 

skin. Diuretics, kidney diseases, or adrenal insufficiency with 

impaired aldosterone and cortisol production can lead to exces- 

sive sodium excretion in urine. Vomiting, diarrhea, and GI suc- 

tion are common causes of excess sodium loss through the GI 

tract. Sodium may also be lost when GI tubes are irrigated with 

water instead of saline, or when repeated tap water enemas are 

administered (Porth & Matfin, 2009). Excessive sweating, loss 

of skin surface (as with an extensive burn), and third spacing 

can also cause excessive sodium loss. 

Hyponatremia causes a decrease in serum osmolality. Water 

shifts from ECF into the intracellular space, causing cells to 

swell and reducing the osmolality of intracellular fluid. Many 

of the manifestations of hyponatremia can be attributed to cel- 

lular edema and hypo-osmolality. Water gains that can lead to 

hyponatremia may occur with systemic diseases such as heart 

failure, renal failure, or cirrhosis of the liver; syndrome of inap- 

propriate secretion of antidiuretic hormone (SIADH); exces- 

sive administration of hypotonic IV fluids; and self-induced 
water intoxication. 

TABLE 10-5 Manifestations of Sodium Imbalances 

HYPONATREMIA HYPERNATREMIA 

m Plasma sodium mw Plasma sodium >145 mEq/L 

<135 mEq/L = Increased serum osmolality 
m Decreased serum m Increased hematocrit 

osmolality and BUN 
m Decreased hematocrit m Weight gain 

and BUN m Increased thirst, oliguria, 
m Weight loss increased urine output and 
mu Muscle cramps, specific gravity 

weakness mw Dry skin and mucous 
m Headache membranes, decreased skin 
a Anxiety turgor, furrowed tongue, dry 
m Lethargy, stupor, coma mouth 
a Anorexia, nausea, mg Headache, restlessness 

vomiting, diarrhea m Seizures, coma 
m Hypotension, shock m lachycardia, hypotension, 

vascular collapse 

Manifestations 
The manifestations of hyponatremia depend on the rapidity of 

onset, the severity, and the cause of the imbalance. If the con- 

dition develops slowly, manifestations are usually not experi- 

enced until the serum sodium levels reach 125 mEq/L. In 

addition, the manifestations of hyponatremia vary, depending 

on extracellular fluid volume. Early manifestations of hypona- 

tremia include muscle cramps, weakness, and fatigue from its 

effects on muscle cells. Gastrointestinal function is affected, 

causing anorexia, ‘nausea and vomiting, abdominal cramping, 

and diarrhea. 

As sodium lévels tontinue to decrease, the brain and nerv- 

ous system are affected by cellular edema. Neurologic mani- 

festations progress rapidly when the serum sodium level falls 

below 120 mEq/L and include headache, depression, dulled 

sensorium, personality changes, irritability, lethargy, hyper- 

reflexia, muscle twitching, and tremors. If serum sodium falls 

to very low levels, coma is likely to occur. When hyponatremia 

is associated with decreased ECF volume, the manifestations 

are those of hypovolemia (hypotonic dehydration). In hypona- 

tremia associated with fluid volume excess, manifestations 

include those of hypervolemia. 

Interdisciplinary Care 
Interdisciplinary management of hyponatremia focuses on 

restoring normal blood volume and serum sodium levels. 

Diagnosis 
The following laboratory tests may be ordered. 

a Serum sodium and osmolality are decreased in hyponatremia. 

a A 24-hour urine specimen is obtained to evaluate sodium 

excretion. In conditions associated with normal or increased 

extracellular volume (such as SIADH), urinary sodium is 

increased; in conditions resulting from losses of isotonic flu- 

ids (e.g., sweating, diarrhea, vomiting, and third-space fluid 

accumulation), by contrast, urinary sodium is decreased. 

Medications 
When both sodium and water have been lost (hyponatremia 

with hypovolemia), sodium-containing fluids are given to 

replace both water and sodium. Isotonic Ringer’s solution or 

isotonic saline (0.9% NaCl) solution may be administered. 

Cautious administration of IV 3% or 5% NaCl solution may be 

necessary in patients who have very low plasma sodium levels 
(110 to 115 mEq/L). 

Loop diuretics are administered to patients who have 
hyponatremia with normal or excess ECF volume. Loop diuret- 
ics promote an isotonic diuresis and fluid volume loss without 
hyponatremia. Thiazide diuretics are avoided because they 
cause a relatively greater sodium loss in relation to water loss. 
In addition, drugs to treat the underlying cause of hyponatremia 
may be administered. 

Fluid and Dietary Management 
If hyponatremia is mild, increasing the intake of foods high in 
sodium may restore normal sodium balance. Fluids often are 
restricted to help reduce ECF volume and correct hyponatremia 
(see Box 10-1 for fluid restriction guidelines). 
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ZO Nursing Care 
Nursing care of the patient with hyponatremia focuses on iden- 
tifying patients at risk and managing problems resulting from 
the systemic effects of the disorder. 

Health Promotion 
People at risk for mild hyponatremia include those who partic- 
ipate in activities that increase fluid loss through excessive 
perspiration (diaphoresis) and then replace those losses by 
drinking large amounts of water or drinks with high sugar con- 
tent. This includes athletes, people who do heavy labor in high 
environmental temperatures, and older adults living in non-air- 
conditioned settings during hot weather, Teach the following to 
patients who are at risk: 

= Manifestations of mild hyponatremia, including nausea, 
abdominal cramps, and muscle weakness 

= The importance of drinking liquids containing sodium and 
other electrolytes at frequent intervals when perspiring heav- 
ily, when environmental temperatures are high, and/or if 
watery diarrhea persists for several days 

Assessment 
Assessment data related to hyponatremia include the following: 
= Health history: Current manifestations, including nausea 

and vomiting, abdominal discomfort, muscle weakness, 
headache, other manifestations; duration of manifestations 
and any precipitating factors such as heavy perspiration, 
vomiting, or diarrhea; chronic diseases such as heart or renal 
failure, cirrhosis of the liver, or endocrine disorders; current 
medications. 

= Physical assessment: Mental status and level of conscious- 
ness; vital signs including orthostatic vital signs and periph- 
eral pulses; presence of edema or weight gain. 

Nursing Diagnoses and Interventions 

Risk for Imbalanced Fluid Volume 
Because of its role in maintaining fluid balance, sodium imbal- 

ances often are accompanied by water imbalances. In addition, 

treatment of hyponatremia can affect the patient’s fluid balance. 

= Monitor intake and output, weigh daily, and calculate 24-hour 

fluid balance. Fluid excess or deficit may occur with 

hyponatremia. 

PRACTICE ALERT 
Carefully monitor patients receiving sodium-containing IV 

solutions for manifestations of hypervolemia (increased blood 

pressure and CVF tachypnea, tachycardia, gallop rhythm [S, 
and/or S, heart sounds], shortness of breath, crackles). 
Hypertonic saline solutions can lead to hypervolemia, particu- 
larly in patients with cardiovascular or renal disease. 
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= Use an infusion pump to administer hypertonic saline (3% 

and 5% NaCl) solutions; carefully monitor flow rate and 

response. Hypertonic solutions can increase the risk of 

pulmonary and cerebral edema due to water retention. 

Careful monitoring is vital to prevent these complications 

and possible permanent damage. 

a If fluids are restricted, explain the reason for the restriction, 
the amount of fluid allowed, and how to calculate fluid 
intake. Teaching increases the patient’s sense of control and 
compliance. 

For additional nursing interventions that may apply to the 
patient with hyponatremia, review the discussions of fluid vol- 
ume deficit and fluid volume excess. 

Risk for Ineffective Cerebral Tissue Perfusion 
The patient with severe hyponatremia experiences fluid shifts 
that cause an increase in intracellular fluid volume. This can 
cause brain cells to swell, increasing pressure within the cra- 
nial vault. 

= Monitor serum electrolytes and serum osmolality. Report 
abnormal results to the healthcare provider. As serum sodium 
and osmolality levels fall, the manifestations and neurologic 
effects of hyponatremia become increasingly severe. 

= Assess for neurologic changes, such as lethargy, altered level 
of consciousness, confusion, and convulsions. Monitor men- 
tal status and orientation. Compare baseline data with con- 
tinuing assessments. Jf serum sodium levels continue to fall, 
the patient may become increasingly less responsive. 

= Assess muscle strength and tone, and deep tendon reflexes. 
Increasing muscle weakness and decreased deep tendon 
reflexes are manifestations of increasing hyponatremia. 

Community-Based Care 
Teaching for home care focuses on the underlying cause of 
the sodium deficit and prevention. Teach patients about 
the following: 

= Manifestations of mild and more severe hyponatremia to 
report to the primary care provider 

= The importance of regular serum electrolyte monitoring if 
taking a potent diuretic or on a low-sodium diet 

u Types of foods and fluids to replace sodium orally if dietary 
sodium is not restricted 

m Older adults’ increased risk for hyponatremia from the 
effects of medications and potential fluid imbalances 

The Patient with Hypernatremia 
Hypernatremia is a serum sodium level greater than 145 mEq/L. 
It may develop when sodium is gained in excess of water, or 
when water is lost in excess of sodium. Either fluid volume 
deficit or fluid volume excess often accompany hypernatremia. 

Pathophysiology 
Two regulatory mechanisms protect the body from hyperna- 

tremia: Excess sodium in ECF stimulates the release of ADH 

so more water is retained by the kidneys, and the thirst mecha- 

nism is stimulated to increase the intake of water. These two 
factors increase extracellular water, diluting the excess sodium 

and restoring normal levels. 

Hypernatremia (also known as hypertonic dehydration) 

causes hyperosmolality of the ECF. As a result, water is drawn 

out of cells, leading to cellular dehydration. The most serious 

effects of cellular dehydration are seen in the brain. As brain cells 

contract, neurologic manifestations develop. The brain itself 

shrinks, causing mechanical traction on cerebral vessels. These 
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vessels may tear and bleed. Although the brain rapidly adapts to 

hyperosmolality to minimize the water loss, acute hypernatremia 

can cause coma and seizures (Porth & Matfin, 2009). 

Water deprivation is a cause of hypernatremia in patients 

who are unable to respond to thirst due to altered mental status 

or physical disability. Excess water loss may also occur with 

watery diarrhea or increased water losses from fever, 

hyperventilation, excessive perspiration, or massive burns. 

Unless water is adequately replaced, patients with diabetes 

insipidus (ce see Chapter 19) also may develop hypernatremia. 

Excess sodium intake can result from ingestion of excess salt 

or hypertonic IV solutions. Patients who experience near- 

drowning in seawater are at risk for hypernatremia, as are 

patients with heatstroke. 

Manifestations 
Thirst is the first manifestation of hypernatremia. If thirst is not 

relieved, the primary manifestations relate to altered neuro- 

logic function (see Table 10-5). Initial lethargy, weakness, and 

irritability can progress to seizures, coma, and death in severe 

hypernatremia. Both the severity of the sodium excess and the 

rapidity of its onset affect the manifestations of hypernatremia. 

Interdisciplinary Care 
Treatment of hypernatremia depends on its cause. Hypernatremia 

is corrected slowly (over a 48-hour period) to avoid development 

of cerebral edema secondary to a shift of water into the brain cells. 

Diagnosis . 
The following laboratory and diagnostic tests may be ordered: 

= Serum sodium levels are greater than 145 mEq/L in 

hypernatremia. 

a Serum osmolality is greater than 295 mOsm/kg in 

hypernatremia. 

Medications 
The principal treatment for hypernatremia is oral or [TV water 

replacement. Hypotonic IV fluids such as 0.45% NaCl solution 

or 5% dextrose in water (which is isotonic when administered, 

but becomes hypotonic and provides pure water when the glu- 

cose is metabolized) may be administered to correct the water 

deficit. Diuretics may also be given to increase sodium excretion. 

ZO Nursing Care 
The primary focus of nursing care related to hypernatremia is 

prevention. Measures to prevent hypernatremia include identi- 

fying risk factors, teaching patients and caregivers, monitoring 

laboratory test results, and collaborating with the interdiscipli- 

nary team to reduce the potential for hypernatremia. 

Health Promotion 
Patients at risk for hypernatremia, as well as their caregivers, 
need teaching to prevent this electrolyte disorder. Instruct care- 
givers of debilitated patients who are unable to perceive thirst 
or unable to respond to it to offer fluids at regular intervals. If 
the patient is unable to maintain adequate fluid intake, contact 
the healthcare provider about an alternate route for fluid intake 
(e.g., a feeding tube). Teach caregivers the importance of 

providing adequate water for patients receiving tube feedings 

(many of which are hypertonic). 

Assessment 
Assessment data related to hypernatremia include the following: 

= Health history: Duration of manifestations and any pre- 

cipitating factors such as water deprivation, increased water 

loss due to heavy perspiration, temperature or rapid breath- 

ing, diarrhea, excess salt intake, or diabetes insipidus; cur- 

rent medicatiorts; perception of thirst. 

a Physical assessment: Vital signs, mucous membranes; 

mental status or level of consciousness; manifestations of 

fluid volume excess or fluid volume deficit. 

Nursing Diagnoses and Interventions 

Risk for Injury 

Mental status and brain function may be affected by 

hypernatremia itself or by rapid correction of the condition that 

leads to cerebral edema. In either case, closely monitor the 

patient and take precautions to reduce risk of injury. 

= Monitor and maintain fluid replacement to within the 

prescribed limits. Monitor serum sodium levels and osmo- 

lality; report rapid changes to the care provider. Rapid 

water replacement or rapid changes in serum sodium or 

osmolality can increase the risk of bleeding or cerebral 

edema. 
= Monitor neurologic function, including mental status, level 

of consciousness, and other manifestations such as headache, 

nausea, vomiting, hypertension, and bradycardia. Both 

hypernatremia and rapid correction of hypernatremia affect 

cerebral function. Careful monitoring is vital to detect 

changes in mental status that may indicate cerebral bleeding 

or edema. 

u Institute safety precautions as necessary: Keep the bed in its 

lowest position, side rails up and padded, and an airway at 

bedside. Patients with sodium disorders are at risk for injury 

due to seizure activity and changes in mental status. 

m Keep clocks, calendars, and familiar objects at bedside. 

Orient to time, place, and circumstances as needed. Allow 

significant others to remain with the patient as much as 

possible. An unfamiliar environment and altered thought 

processes can further increase the patient’s risk for injury. 

Significant others provide a sense of security and reduce the 

patient’s anxiety. 

Community-Based Care 
When preparing the patient who has experienced hypernatremia 

for home care, discuss the following topics: 

= The importance of responding to thirst and consuming ade- 
quate fluids (If the patient is dependent on a caregiver, stress 
to the caregiver the importance of regularly offering fluids.) 

a If prescribed, guidelines for following a low-sodium diet (see 
Box 10-2) 

a Use and effects of any prescribed diuretic 
a The importance of following a schedule for regular monitor- 

ing of serum electrolyte levels and reporting manifestations 
of imbalance to healthcare provider 
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Potassium Imbalance 
Potassium, the primary intracellular cation, plays a vital role in 
cell metabolism and cardiac and neuromuscular function. The 
normal serum (ECF) potassium level is 3.5 to 5.0 mEq/L. To 
maintain balance, potassium must be replaced daily through 
diet. Virtually all foods contain potassium, although some 
foods and fluids are richer sources of this element than others. 

Most potassium in the body is found within the ICE, which 
has a concentration of 140 to 150 mEq/L. This significant dif- 
ference in the potassium concentrations of ICF and ECF helps 
maintain the resting membrane potential of nerve and muscle 
cells. Potassium imbalances affect transmission and conduc- 
tion of nerve impulses, maintenance of normal cardiac 
rhythms, and contraction of skeletal and smooth muscle. The 
higher intracellular potassium concentration is maintained by 
the sodium-potassium pump. Potassium constantly shifts into 
and out of the cells. This movement between ICF and ECF can 
significantly affect the serum potassium level. For example, 
potassium shifts into or out of the cells in response to changes 
in hydrogen ion concentration (pH, discussed later in this chap- 
ter) as the body strives to maintain a stable acid—base balance. 

Aldosterone helps regulate potassium elimination by the 
kidneys. An increased potassium concentration in ECF stimu- 
lates aldosterone production by the adrenal gland. The kidneys 
respond to aldosterone by increasing potassium excretion. 
Changes in aldosterone secretion can profoundly affect the 
serum potassium level. 

The Patient with Hypokalemia 
Hypokalemia is an abnormally low serum potassium level (less 

than 3.5 mEq/L). It usually results from excess potassium loss, 

although hospitalized patients may be at risk for hypokalemia 

because of inadequate potassium intake. 
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Pathophysiology 
Hypokalemia may result from inadequate intake of potassium; 
excessive renal, intestinal, or skin losses; or redistribution between 
the ICF and ECF. An intake of a minimum of 40 to 50 mEq/day is 
needed to compensate for urinary losses (Porth & Matfin, 2009). 
The kidneys are the main source of potassium loss. Normally only 
small amounts of potassium are lost in the feces, but substantial 
amounts may be lost from the GI tract with diarrhea or through 
drainage from an ileostomy (a permanent opening into the small 
bowel). Excessive sweating may also cause potassium loss. 

These losses deplete total potassium stores in the body. 

a Excess potassium loss through the kidneys often is second- 
ary to drugs such as potassium-wasting diuretics, corticos- 
teroids, amphotericin B, and large doses of some antibiotics. 
Hyperaldosteronism, a condition in which the adrenal glands 
secrete excess aldosterone, also causes excess elimination of 
potassium through the kidneys. Renal losses of potassium 
also occur from stress, trauma, metabolic acidosis, and a 

magnesium deficit. 
Gastrointestinal losses of potassium result from severe 
vomiting, gastric suction, or loss of intestinal fluids through 
diarrhea or ileostomy drainage. 
Transcellular shifts (from the ECF to the ICF) occur in 
conditions such as treatment of diabetic ketoacidosis with 
insulin (insulin increases the movement of potassium into 
the cells) and the use of beta2-adrenergic decongestants and 
bronchodilators (these drugs have the same effect as insulin). 

Potassium intake may be inadequate in patients who are 
unable or unwilling to eat for prolonged periods. Hospitalized 
patients are at risk, especially those on extended parenteral fluid 
therapy with solutions that do not contain potassium. Patients 
with anorexia nervosa or alcoholism may develop hypokalemia 
due to both inadequate intake and loss of potassium through 
vomiting, diarrhea, or laxative or diuretic use. 
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MANIFESTATIONS RELATED PATHOPHYSIOLOGY 

Characteristic electrocardiogram (ECG) changes of Low levels of potassium interfere with the contractility of cardiac muscle 
hypokalemia include flattened or inverted T waves, 
the development of U waves, and a depressed ST 
segment (Figure 10-10). 

normal car 

and the regulation and transmission of cardiac impulses, which maintain 
diac rhythms. 

Loss of po 

ileostomy 

Nausea and vomiting, anorexia, decreased bowel 
sounds, ileus 

tassium from severe vomiting, gastric suctioning, diarrhea, or 
drainage affects the resting membrane potential and intracellu- 

lar enzymes in smooth muscle cells, slowing peristalsis of the GI tract. 

Decreased cardiac output, dysrhythmias 

(abnormal rhythms) 
Decreased strength of cardiac contractions and dysrhythmias in turn 
cause a decrease in cardiac output. The most serious cardiac effect is an 
increased risk of atrial and ventricular dysrhythmias. Hypokalemia 
increases the risk for digitalis toxicity in patients receiving this drug used 
to treat he art failure (eo see Chapter 31). 

Muscle weakness and leg cramps Low potas 
< 

sium levels affect the resting membrane potential and intracel- 
lular enzymes in skeletal muscle cells. Muscles of the lower extremities 
are affecte d first, then the trunk and upper extremities. This effect of 
hypokalemia is magnified when serum calcium levels are above normal. 

Severe hypokalemia can lead to rhabdomyolysis, a condition in which 
muscle fibers disintegrate, releasing myoglobin to be excreted in the urine. 

Altered kidney function Inability to concentrate urine due to decreased collecting tubule 
responsiveness to antidiuretic hormone. 
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Manifestations 
Hypokalemia affects the transmission of nerve impulses, interfer- 

ing with the contractility of smooth, skeletal, and cardiac muscle, 

as well as the regulation and transmission of cardiac impulses. 

Carbohydrate metabolism is affected by hypokalemia. Insulin 

secretion is suppressed, as is the synthesis of glycogen in skeletal 

muscle and the liver. 

See the Pathophysiology Linkages box for manifestations of 

hypokalemia. 

Manifestations of hypokalemia are more pronounced when 

potassium losses occur acutely. When hypokalemia develops 

gradually, potassium shifts out of the cells, helping maintain 

the ratio of intracellular to extracellular potassium. As a result, 

the neuromuscular manifestations of hypokalemia are less 

severe. See the Multisystem Effects of Hypokalemia feature on 

the following page. 

Interdisciplinary Care 
The management of hypokalemia focuses on prevention and 

treatment of a deficiency. 

Diagnosis 
The following laboratory and diagnostic tests may be ordered: 

= Serum potassium (K*) is used to monitor potassium levels in 

patients who are at risk for or who are being treated for 

hypokalemia. 

a Arterial blood gases (ABGs) are measured to determine 

acid—base status. An increased pH (alkalosis) often is asso- 

ciated with hypokalemia. (See Table 10—10 later in this chap- 

ter for normal ABG values.) 

w Renal function studies, such as serum creatinine and blood 

urea nitrogen (BUN), may be ordered to evaluate for poten- 

tial causes or effects of hypokalemia. 

MINIST 

POTASSIUM SOURCES 

Potassium acetate (Tri-K) 

Potassium bicarbonate (K + Care ET) 

Potassium citrate (K-Lyte) 

Potassium chloride (K-Lease, Micro-K 10, Apo-K) 

Potassium gluconate (Kaon Elixir, Royonate) 

Potassium Is rapidly absorbed from the Gl tract; potassium 
chloride is the agent of choice, because low chloride often 
accompanies low potassium. Potassium is used to prevent 
and/or treat hypokalemia (e.g., with parenteral nutrition and 
potassium-wasting diuretics, and prophylactically after 
major surgery). 

Nursing Responsibilities 
mg When giving oral forms of potassium 

a. dilute or dissolve effervescent, soluble, or liquid potas- 
sium in fruit or vegetable juice or cold water. 

b. chill to increase palatability. 
c. give with food to minimize GI effects. 

mB When giving parenteral forms of potassium (KCl) 
a. do not administer lV push, do not add to fluids already 

hanging, and infuse at rate not to exceed 10 mEa/hour. 
b. do NOT administer undiluted. 

s ECG recordings are obtained to evaluate the effects of 

hypokalemia on the cardiac conduction system. 

Medications 
Oral and/or parenteral potassium supplements are given to pre- 

vent and, as needed, treat hypokalemia. To prevent hypokalemia 

in the patient taking nothing by mouth, potassium chloride is 

added to IV fluids. The dose used to treat hypokalemia includes 

the daily maintenance requirement, replacement of ongoing 

losses (e.g., gastric suction), and additional potassium to correct 

the existing deficit. Several days of therapy may be required. 

Commonly prescribed potassium supplements, their actions, 

and nursing implications are described in the following 

Medication Administration box. 

Nutrition 
A diet high in potassium-rich foods is recommended for 

patients at risk for developing hypokalemia or to supplement 

drug therapy. Examples of foods high in potassium include 

bananas, oranges, avocados, spinach, potatoes, tomatoes, meat, 

seafood, milk, and yogurt. 

ZO Nursing Care 
See the Case Study & Nursing Care Plan on page 209. 

Health Promotion 
When providing general health education, discuss using balanced 

electrolyte solutions (e.g., Pedialyte or sports drinks) to replace 

abnormal fluid losses (excess perspiration, vomiting, or severe 

diarrhea). Discuss the necessity of preventing hypokalemia with 

patients at risk. Provide diet teaching and refer patients with 

anorexia nervosa for counseling. Stress the potassium-losing 

effects of diuretics. Encourage a diet rich in high-potassium 

foods, as well as regular monitoring of serum potassium levels. 

c. assess injection site frequently for manifestations of 
pain and inflammation. Discontinue and restart in 

another vein at first sign of infiltration. ; 
d. use an infusion pump. ' 
e. use cardiac monitoring if high or rapid doses are 

administered. 
u Assess for abdominal pain, distention, Gl bleeding; if present, 

do not administer medication. Notify healthcare provider. 
& Monitor fluid intake and output. } 
m Assess for manifestations of hyperkalemia: weakness, feel- 

ing of heaviness in legs, mental confusion, hypotension, 
cardiac dysrhythmias, changes in ECG, increased serum 
potassium levels. 

statment uemmmmamee Health Education for the Patient and Family 
m Do not take potassium supplements if you are also taking a 

potassium-sparing diuretic. 

m When parenteral potassium is discontinued, eat potassium- 
rich foods. 

m Do not chew enteric-coated tablets or allow them to dis- 
solve in the mouth; this may affect the potency and action 
of the medications. 

@ Take potassium supplements with meals. 
m Do not use salt substitutes when taking potassium (most 

salt substitutes are potassium based). 
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RSS 
Hypokalemia ? 

Neurologic 
* Confusion 

¢ Depression 

¢ Lethargy 

ry a Respiratory id 
¢ Respiratory arrest ; ry 

iw (severe hypokalemia) 
a 

Urinary 

¢ Dilute urine Cardiovascular 
* Polyuria * Dysrhythmias 
* Polydipsia * Irregular pulse 

¢ Postural hypotension 

¢ ECG (conduction) abnormalities 
¢ Increased risk of digitalis toxicity 
¢ Cardiac arrest 

Gastrointestinal (severe hypokalemia) 
¢ Nausea and vomiting 

¢ Anorexia 
¢ Diarrhea 

¢ Decreased bowel sounds 
e lleus 

Musculoskeletal 
e Fatigue 

e Leg cramps 

¢ Muscle weakness 

¢ Poor muscle tone 

e Paresthesias, paralysis 
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Assessment 
Assessment data related to hypokalemia include the following: 

= Health history: Current manifestations, including anorexia, 

nausea and vomiting, abdominal discomfort, muscle weakness 

or cramping, other manifestations; duration of manifestations 

and any precipitating factors such as diuretic use, prolonged 

vomiting or diarrhea; chronic diseases such as diabetes, hyper- 

aldosteronism, or Cushing’s syndrome; current medications. 

a Physical assessment: Mental status; vital signs including 

orthostatic vitals, apical and peripheral pulses; bowel 

sounds, abdominal distention; muscle strength and tone. 

Nursing Diagnoses and Interventions 
The effects of hypokalemia on cardiac impulse transmission 

and cardiac and skeletal muscle function are the highest prior- 

ity nursing care focus. 

Decreased Cardiac Output 
Hypokalemia affects the strength of cardiac contractions and 

can lead to dysrhythmias that further impair cardiac output. 

Hypokalemia also alters the response to cardiac drugs, such as 

digitalis and the antidysrhythmics. 

= Monitor serum potassium levels in patients at risk for 

hypokalemia (those with excess losses due to drug therapy, GI 

losses, or who are unable to consume a normal diet). Report 

abnormal levels to the healthcare provider. Potassium must be 

replaced daily because the body is unable to conserve it. 

Either lack of intake or abnormal losses of potassium in the 

urine or gastric fluids can lead to hypokalemia. 

a Monitor vital signs, including orthostatic vitals and periph- 

eral pulses. As cardiac output falls, the pulse becomes weak 

and thready. Orthostatic hypotension may be noted with 

decreased cardiac output. 

PRACTICE ALERT 
Severe hypokalemia can cause life-threatening dysrhyth- 

mias. Place a cardiac monitor on patients with severe 

hypokalemia and closely monitor cardiac rhythm. Observe 

for characteristic ECG changes of hypokalemia (ST segment 

depression, flattened T waves, and U waves). Report rhythm 

changes immediately. 

a Monitor patients taking digitalis for toxicity (such as fatigue, 

weakness, confusion, dizziness, hypotension, nausea). 

Monitor response to antidysrhythmic drugs. Hypokalemia 

potentiates digitalis effects and increases resistance to 

certain antidysrhythmics. 

m Dilute IV potassium as prescribed and administer using an 

infusion pump. Closely monitor IV flow rate and response to 

potassium replacement. Rapid potassium administration is 

dangerous and can lead to hyperkalemia and cardiac arrest. 

SAFETY ALERT 
Never administer undiluted potassium directly into the vein. 

Activity Intolerance 
Muscle cramping and weakness are common early manifesta- 
tions of hypokalemia. The lower extremities are usually 
affected first. This muscle weakness can cause the patient to 
fatigue easily, particularly with activity. 

= Monitor skeletal muscle strength and tone, which are 

affected by moderate hypokalemia. Increasing weakness, 

paresthesias, or paralysis of muscles or progression of 

affected muscles to include the upper extremities or trunk 

can indicate a further drop in serum potassium levels. 

= Monitor respiratory rate, depth, and effort; heart rate and 

rhythm; and blood pressure at rest and following activity. 

Tachypnea, dyspnea, tachycardia, and/or a change in blood 

pressure may indicate decreasing ability to tolerate 

activities. Repert changes to the healthcare provider. 

= Assist with self-care activities as needed. Increasing muscle 

weakness can lead to fatigue and affect the ability to meet 

self-care needs. 

Risk for Imbalanced Fluid Volume 
= Maintain accurate intake and output records. Gastrointestinal 

fluid losses can lead to significant potassium losses. 

= Monitor bowel sounds and abdominal distention. Hypokalemia 

affects smooth muscle function and can lead to slowed 

peristalsis and paralytic ileus. 

Using NANDA, NIC, and NOC 
Linkages between a selected NANDA nursing diagnosis, NIC, 

and NOC for the patient with a potassium imbalance are shown 

in the chart that follows. 

Community-Based Care 
The focus in teaching the patient with or at risk for hypokalemia 

is prevention by self-care practices. Include the following top- 

ics when preparing the patient and family for home care. 

ms Recommended diet, including a list of potassium-rich foods 

w Prescribed medications and potassium supplements, their 

use, and desired and unintended effects 

w Using salt substitutes (if recommended) to increase potas- 

sium intake; avoiding substitutes if taking a potassium sup- 

plement or potassium-sparing diuretic 

uw Manifestations of potassium imbalance (hypokalemia or 

hyperkalemia) to report to healthcare provider 

= Recommendations for monitoring serum potassium levels 

NANDA Decreased Cardiac Output i 

ws . 

Cardiac Care i 

NIC Electrolyte Management: Hypokalemia or é 

Electrolyte Management: Hyperkalemia | 

Cardiac Pump Effectiveness 
Electrolyte and Acid-Base Balance ; 

NOC 

Data from NANDA International. (2009). Nursing diagnoses: Definitions & classification 
2009-2011. Oxford, UK: Wiley-Blackwell: Bulechek, G., Butcher, H., & Dochterman, K. 
(Eds.). (2008). Nursing interventions classification (NIC) (5th ed.) (pp. 195-196, 
286-287, 294-295). St. Louis, Elsevier Mosby; and Moorhead, S., Johnson, M., Maas, 
M., & Swanson, E. (Eds.). (2008). Nursing outcomes classification (NOC) (4th ed.) ; 
(pp.211-212, 340-341). St. Louis: Elsevier Mosby. : 
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NS UE MCR He Hypokalemia 

Rose Ortiz is a 72-year 
old widow who lives 

alone, although close to her 
daughter's home. Ms. Ortiz has mild heart failure 

and is being treated with digoxin (Lanoxin) 0.125 mg, furosemide 
(Lasix) 40 mg PO daily, and a mildly restricted sodium diet (2 g 
daily). For the last several weeks, Ms. Ortiz has complained that 
she feels weak and sometimes faint, light-headed, and dizzy. 
Serum electrolyte tests ordered by her physician reveal a potas- 
sium level of 2.4 mEq/L. Potassium chloride solution (Kaochlor 
10%, 20 mEq/15 mL) PO twice daily is prescribed, and Ms. Ortiz 
is referred to Nancy Walters, RN, for follow-up care. 

ASSESSMENT 
Ms. Ortiz's health history reveals that she has adhered to her 
sodium-restricted diet and has been compliant in taking her pre- 
scribed medications, with the exception of occasionally taking an 
additional “water pill” when her ankles swell. She takes a laxa- 
tive every evening to ensure a daily bowel movement. She states 
that she is reluctant to take the potassium chloride the doctor 
has ordered because her neighbor complains that his potassium 
supplement upsets his stomach. Physical assessment findings 
included T 98.4, P 70, R 20, and BP 138/84. Muscle strength in 
her upper extremities is normal and equal; lower extremity 
strength is weak but equal. Sensation is normal. 

DIAGNOSES 
m Aisk for Injury related to muscle weakness 
m Aisk for Ineffective Health Maintenance related to lack of 

knowledge about how diuretic therapy and laxative use affect 
potassium levels 

EXPECTED OUTCOMES 
m Maintain potassium level within normal limits (3.5 to 

5.0 mEq/L). 
Regain normal muscle strength. 
Remain free of injury. 
Verbalize understanding of the effects of diuretic therapy and 
laxatives on potassium levels. 

a If taking digitalis, manifestations of digitalis toxicity to 
report to healthcare provider 

= Managing GI disorders that cause potassium loss (vomiting, 

diarrhea, ileostomy drainage) to prevent hypokalemia 

The Patient with Hyperkalemia 
Hyperkalemia is an abnormally high serum potassium (greater 

than 5 mEq/L). Hyperkalemia can result from inadequate 

excretion of potassium, excessively high intake of potassium, 

or a shift of potassium from the ICF to the ECF. Hyperkalemia 
affects neuromuscular and cardiac function. 

Pathophysiology 
Impaired renal excretion of potassium is a primary cause of 

hyperkalemia. Untreated renal failure, adrenal insufficiency 

(e.g., Addison’s disease or inadequate aldosterone production), 

and medications (such as potassium-sparing diuretics, the 

antimicrobial drug trimethoprim [Trimpex], and some 

NSAIDs) impair potassium excretion by the kidneys. 

Rapid IV administration of potassium or transfusion of aged 

blood can lead to hyperkalemia. A shift of potassium ions from 

the ICF can occur in acidosis, with severe tissue trauma, during 

m Identify measures to avoid GI irritation when taking oral 
potassium. 

m Identify potassium-rich foods. 

PLANNING AND IMPLEMENTATION 
m Explain need to use caution when ambulating, particularly 

when going up and down stairs. 
m Discuss side effects of furosemide, and explain how taking 

additional tablets may have contributed to hypokalemia. l 
m Discuss alternative measures to prevent constipation without 

using laxatives on a regular basis (e.g., high-fiber diet, ade- 
quate fluid intake). 

m Explain purpose of the prescribed potassium and its role in 
reversing muscle weakness. 

m Teach to take potassium supplement after breakfast and sup- 
per, diluted in 4 oz of juice or water, and to sip it slowly over a 
5- to 10-minute period. Advise to call if gastric irritation occurs. 

m Discuss dietary sources of potassium; provide a list of 
potassium-rich foods. 

EVALUATION 

On a follow-up visit 1 week later, Ms. Ortiz states that her muscle 
weakness, dizziness, and other manifestations have resolved. 
She is taking the prescribed drugs as directed and is using laxa- 
tives only two or three times a week. Ms. Ortiz reports that she 
has increased her intake of potassium-rich foods and fluids and of 
high-fiber foods. Her potassium level is within normal limits. 

CRITICAL THINKING IN THE NURSING PROCESS 
1. What is the pathophysiologic basis for Ms. Ortiz’s muscle 

weakness and dizziness? 
2. How might the chronic overuse of laxatives contribute to 

hypokalemia? 
3. Describe the interaction of digitalis, diuretics, and potassium. 
4. Develop a plan of care for Ms. Ortiz for the nursing diagnosis of 

Perceived Constipation. 

See Evaluating Your Response in Appendix C. 

chemotherapy, and due to starvation. In acidosis, excess hydro- 
gen ions enter the cells, displacing potassium and causing it to 
shift into the extracellular space. The extent of this shift is 
greater with metabolic acidosis than with respiratory acidosis 
(see the Acid—Base Disorders section later in this chapter). 

Hyperkalemia alters the cell membrane potential, affecting 
the heart, skeletal muscle function, and the GI tract. The most 
harmful consequence of hyperkalemia is its effect on cardiac 
function. The cardiac conduction system is affected first, with 
slowing of the heart rate, possible heart blocks, and prolonged 
depolarization. ECG changes include peaked T waves, a pro- 
longed PR interval, and widening of the QRS complex (see 
Figure 10-10 @). Ventricular dysrhythmias develop, and car- 
diac arrest may occur. Severe hyperkalemia decreases the 
strength of myocardial contractions. 

Manifestations 
The manifestations of hyperkalemia result from its effects on 
the heart, skeletal, and smooth muscles. Early manifestations 
include diarrhea, colic (abdominal cramping), anxiety, pares- 
thesias, irritability, and muscle tremors and twitching. As 
serum potassium levels increase, muscle weakness develops, 
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Figure 10—10 @ The effects of changes in potassium levels on the 

electrocardiogram (ECG). A, Normal ECG; B, ECG in hypokalemia; 
C, ECG in hyperkalemia. 

progressing to flaccid paralysis. The lower extremities are 
affected first, progressing to the trunk and upper extremities. 
The heart rate may be slow (bradycardia) and irregular. 
Table 10-6 summarizes the pathophysiologic indicators and 
manifestations of hyperkalemia. 

TABLE 10-6 Pathophysiologic Indicators and 

Manifestations of Hyperkalemia 

PATHOPHYSIOLOGIC 
INDICATOR MANIFESTATIONS 

Changes in = Serum sodium level >145 mEq/L* | 

laboratory values m Increased serum osmolality 

Increased hematocrit and BUN 

Increased ADH mw Thirst 
e m Decreased urine output 

m Increased urine specific gravity 

Intracellular ‘ mw Dry skin, dry mucous membranes 

dehydration m Increased tongue furrows 
a Decreased salivation 

Hyperosmolality of m Headache 

ECF = Dehydration of m Restlessness 
brain neurons mw Seizures 

m Coma 

Decreased vascular 

volume 

Tachycardia 
Pulse weak and thready 
Decreased blood pressure 

Vascular collapse 
ECG changes (see Figure 10—10) 

Interdisciplinary Care 
The management of hyperkalemia focuses on returning the 

serum potassium level to normal by treating the underlying 

cause and avoiding additional potassium intake. The choice of 

therapy for existing hyperkalemia is based on the severity of 

the hyperkalemia. 

Diagnosis 
The following laboratory and diagnostic tests may be ordered: 

a Serum electrolytes show a serum potassium level greater 

than 5.0 mEq/L. Low calcium and sodium levels may 

increase the effects of hyperkalemia; therefore, these elec- 

trolytes are usually measured as well. 

u ABGs are measured to determine if acidosis is present. 

m= An ECGis obtained and continuous ECG monitoring is insti- 

tuted to evaluate the effects of hyperkalemia on cardiac con- 

duction and rhythm. 

Medications 
Medications are administered to lower the serum potassium 

and to stabilize the conduction system of the heart. For moder- 

ate to severe hyperkalemia, calcium gluconate is given IV to 

counter the effects of hyperkalemia on the cardiac conduction 

system. While the effect of calcitm gluconate lasts only for 

1 hour, it allows time to initiate measures to lower serum potas- 

sium levels. To rapidly lower these levels, regular insulin and 

50 g of glucose are administered. Insulin and glucose promote 
potassium uptake by the cells, shifting potassium out of ECF. 
In some cases, a 8,-agonist such as albuterol may be given by 
nebulizer to temporarily push potassium into the cells. Sodium 
bicarbonate may be given to treat acidosis. As the pH returns 
toward normal, hydrogen ions are released from the cells and 
potassium returns into the cells. 
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To remove potassium from the body, sodium polystyrene 
sulfonate (Kayexalate), a resin that binds potassium in the GI 
tract, may be administered orally or rectally. If renal function is 
normal, diuretics such as furosemide are given to promote 
potassium excretion. Commonly prescribed drugs, their 
actions, and nursing implications are listed in the accompany- 
ing Medication Administration box. 

Dialysis 
When renal function is severely limited, either peritoneal dial- 
ysis or hemodialysis may be implemented to remove excess 
potassium. These measures are invasive and typically used only 
when other measures are ineffective. co See Chapter 28 for 
more information about dialysis. 

ZO Nursing Care 
Nursing care interventions related to hyperkalemia include 
identifying patients at risk, preventing hyperkalemia, and 
addressing problems resulting from the systemic effects of 
hyperkalemia. A Case Study & Nursing Care Plan for a patient 
with hyperkalemia is found on page 212. 

Health Promotion 
Patients at the greatest risk for developing hyperkalemia 
include those taking potassium supplements (prescribed or 
over-the-counter), using potassium-sparing diuretics or salt 

RS © 

substitutes, and experiencing renal failure. Athletes participat- 
ing in competition sports such as body building and those using 
anabolic steroids, muscle-building compounds, or “energy 
drinks” also may be at risk for hyperkalemia. 

Teach all patients to carefully read food and dietary supple- 
ment labels. Discuss the importance of taking prescribed potas- 
sium supplements as ordered, and not increasing the dose 
unless prescribed by the care provider. Advise patients taking a 
potassium supplement or potassium-sparing diuretic to avoid 
salt substitutes, which usually contain potassium. Discuss the 
importance of maintaining an adequate fluid intake (unless a 
fluid restriction has been prescribed) to maintain renal function 
to eliminate potassium from the body. 

Assessment 
Assessment data related to hyperkalemia include the following: 
= Health history: Current manifestations, including numb- 

ness and tingling, nausea and vomiting, abdominal cramping, 
muscle weakness, palpitations; duration of manifestations 
and any precipitating factors such as use of salt substitutes, 
potassium supplements, or reduced urine output; chronic dis- 
eases such as renal failure or endocrine disorders; current 
medications. 

= Physical assessment: Apical and peripheral pulses; bowel 
sounds; muscle strength in upper and lower extremities; 
ECG pattern. 

DIURETICS 
Potassium-wasting diuretics, such as furosemide (Lasix), may 
be used to enhance renal excretion of potassium. 

Nursing Responsibilities 
m Monitor serum electrolytes. 

m Monitor and record weight at regular intervals under stan- 

dard conditions (same time of day, balanced scale, same 
clothing). 

@ Monitor intake and output. 

INSULIN, HYPERTONIC DEXTROSE, AND SODIUM BICARBONATE 
Insulin, hypertonic dextrose (10% to 50%), and sodium bicar- 
bonate are used in the emergency treatment of moderate to 
severe hyperkalemia. Insulin promotes the movement of potas- 

sium into the cell, and glucose prevents hypoglycemia. The 
onset of action of insulin and hypertonic dextrose occurs within 
30 minutes and is effective for approximately 4 to 6 hours. 

Sodium bicarbonate elevates the serum pH; potassium is 

moved into the cell in exchange for hydrogen ion. Sodium bicar- 

bonate is particularly useful in the patient with metabolic acidosis 

(Perrin, 2009). Onset of effects occurs within 15 to 30 minutes 

and Is effective for approximately 2 hours. 

Nursing Responsibilities 
w Administer IV insulin and dextrose over prescribed interval 

of time using an infusion pump. 

m Administer sodium bicarbonate as prescribed. It may be 
administered as an IV bolus or added to a dextrose-in-water 
solution and given by infusion. 

mw I|n patients receiving sodium bicarbonate, monitor for 
sodium overload, particularly in patients with hyperna- 
tremia, heart failure, and renal failure. 

RSI eeepc hrm rm a ee te crt ee 

m@ Monitor the ECG pattern closely. 
m Monitor serum electrolytes (K*+, Nat, Ca2+, Mg?+) frequently 

during treatment. 

CALCIUM GLUCONATE AND CALCIUM CHLORIDE 
IV calcium gluconate or calcium chloride is used as a tempo- 
rary emergency measure to counteract the toxic effects of 
potassium on myocardial conduction and function. 

Nursing Responsibilities 
m™ Closely monitor the ECG of the patient receiving IV calcium, 

particularly for bradycardia. 
m Calcium should be used cautiously in patients receiving 

digitalis, because calcium increases the cardiotonic effects 
of digitalis and may precipitate digitalis toxicity, leading 
to dysrhythmias. 

SODIUM POLYSTYRENE SULFONATE (KAYEXALATE) AND SORBITOL 
Sodium polystyrene sulfonate (Kayexalate) is used to treat 
moderate or severe hyperkalemia. Categorized as a cation 
exchange resin, Kayexalate exchanges sodium or calcium for 
potassium in the large intestine. Sorbitol is given with 
Kayexalate to promote bowel elimination. Kayexalate and 
sorbitol may be administered orally, through a nasogastric 
tube, or rectally as a retention enema. 

CRY sonata Nursing Responsibilities 
m Because Kayexalate contains sodium, monitor patients with 

heart failure and edema closely for water retention. 
m Monitor serum electrolytes (K*, Nat, Ca2*, Mg?*) frequently 

during therapy. 
m Restrict sodium intake in patients who are unable to tolerate 

increased sodium load (e.g., those with CHF or hypertension). 

i 
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CASE STUDY & NURSING CARE PLAN Hyperkalemia 

Montigue Longacre, a 

~*~ 51-year-old African American 

Sf male, has end-stage renal 

failure. He arrives at the emergency clinic complaining 

of shortness of breath on exertion and extreme weakness. 

ASSESSMENT 

Mr. Longacre tells the nurse, Janet Allen, RN, that he normally 

receives dialysis three times a week. He missed his last treat- 

ment, however, to attend his father's funeral. During the last sev- 

eral days, he has eaten a number of fresh oranges he received 

as a gift. Physical assessment findings include T 99.2, P 100, 

R 28, BP 168/96, 2+ pretibial edema, and a 6-Ib (3.6-kg) weight 

gain since his last hemodialysis treatment 4 days ago. Laboratory 

and diagnostic tests show the following abnormal results: 

mw Kt 6.5 mEd/L (normal 3.5 to 5 mEq/L) 
BUN 118 mg/dL (normal 7 to 18 mg/dL) 
Creatinine 14 mg/dL (normal 0.7 to 1.3 mg/dL) 
HCO,” 17 mEq/L (normal 22 to 26 mEq/L) 
Peaked T wave noted on ECG 

Mr. Longacre is placed on continuous ECG monitoring, and 

the physician prescribes hemodialysis. As an interim measure to 
lower the serum potassium, the physician prescribes DS50W 
(25 g of dextrose), one ampule, to be administered IV with 
10 units of regular insulin over 30 minutes. 

DIAGNOSES 

gm Activity Intolerance related to skeletal muscle weakness 
@ Aisk for Decreased Cardiac Output related to hyperkalemia 
g Aisk for Ineffective Health Maintenance related to inadequate 

knowledge of recommended diet 
m Fluid Volume Excess related to renal failure 

EXPECTED OUTCOMES 
m Gradually resume usual physical activities. 
mg Maintain serum potassium level within normal range. 

Nursing Diagnoses and Interventions 
The effects of excess potassium on the electrical conduction 

and contractility of the heart are the highest priority for nursing 

care, particularly when the serum potassium level is 6.5 mEq/L 

or higher. 

Risk for Decreased Cardiac Output 
Hyperkalemia affects depolarization of the atria and ventricles 

of the heart. Severe hyperkalemia can cause dysrhythmias with 

ventricular fibrillation and cardiac arrest. The cardiac effects of 

hyperkalemia are more pronounced when the serum potassium 

level rises rapidly. Low serum sodium and calcium levels, high 

serum magnesium levels, and acidosis contribute to the adverse 

effects of hyperkalemia on the heart muscle. 

PRACTICE ALERT 
Monitor the ECG pattern for development of peaked, narrow 

T waves, prolongation of the PR interval, depression of the 
ST segment, widened ORS interval, and loss of the P wave 
(see Figure 10-10). Notify the physician of changes. 
Progressive ECG changes from a peaked T wave to loss of 
the P wave and widening of the QRS complex indicate an 
increasing risk of dysrhythmias and cardiac arrest. 

m Verbalize causes of hyperkalemia, the importance of Toe 

hemodialysis treatments as scheduled, and the role of diet in 

preventing hyperkalemia. 

PLANNING AND IMPLEMENTATION 

mw Monitor intake and output. 

m Monitor serum potassium and ECG closely during treatment. 

m Teach causes of hyperkalemia and the relationship between 

hemodialysis agd hyperkalemia. 

m Discuss the importance of avoiding foods high in potassium 

to prevent or control hyperkalemia. 

EVALUATION % 
Following emergency treatment and hemodialysis, Mr. Longacre’s 

ECG and serum potassium level have returned to normal. His mus- 

cle strength has returned to near normal, and he verbalizes an 

understanding of his prescribed hemodialysis regimen. Janet Alien 

provides verbal and written information about hyperkalemia, the 

importance of complying with the hemodialysis regimen, and the 

importance of limiting intake of dietary sources of potassium in 

renal failure. She also furnishes a list of foods high in potassium 

and cautions against using potassium-containing salt substitutes 

and nonprescription drugs. 

CRITICAL THINKING IN THE NURSING PROCESS 
1. 

2. 

3. 

What information given by Mr. Longacre indicated that he 
might be experiencing hyperkalemia? 
Why was continuous ECG monitoring instituted as an emer- 

gency measure? 
What additional emergency measures might have been 
instituted if Mr. Longacre’s serum potassium level had been 
8.5 mEq/L and his ECG had showed changes in impulse 
conduction? 

. Develop a care plan for Mr. Longacre for the nursing diagnosis 

of Anxiety. 

See Evaluating Your Response in Appendix C. 

Closely monitor the response to IV calcium gluconate, par- 

ticularly in patients taking digitalis. Calcium increases the 

risk of digitalis toxicity. 

Risk for Activity Intolerance 
Both hypokalemia (low serum potassium levels) and hyper- 

kalemia (high serum potassium levels) affect neuromuscular 

activity and the function of cardiac, smooth, and skeletal mus- 

cles. Hyperkalemia can cause muscle weakness and even 

paralysis. 

Monitor skeletal muscle strength and tone. Increasing 

weakness, muscle paralysis, or progression of affected 

muscles to affect the upper extremities or trunk can indicate 

increasing serum potassium levels. 

Monitor respiratory rate and depth. Regularly assess lung 
sounds. Muscle weakness due to hyperkalemia can impair 
ventilation. In addition, medications such as sodium 
bicarbonate or sodium polystyrene sulfonate can cause fluid 
retention and pulmonary edema in patients with preexisting 
cardiovascular disease. 

Assist with self-care activities as needed. Increasing muscle 
weakness can lead to fatigue and affect the ability to meet 
self-care needs. 
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Community-Based Care 
Preventing future episodes of hyperkalemia is the focus when 
preparing the patient for home care. Include the family, a sig- 
nificant other, or a caregiver when teaching the following topics: 

= Recommended diet and any restrictions including salt sub- 
stitutes and foods high in potassium 

= Medications to be avoided, including over-the-counter and 
fitness supplements 

Calcium Imbalance 
Calcium is one of the most abundant ions in the body. The 
normal adult total serum calcium concentration is 8.5 to 
10.0 mg/dL. Calcium is obtained from dietary sources, although 
only about 20% of the calciuni ingested is absorbed into the 
blood. The remainder is excreted in feces. Extracellular calcium 
is excreted by the kidneys. Approximately 99% of the total cal- 
cium in the body is bound to phosphorus to form the minerals in 
bones and teeth. The remaining 1% is in extracellular fluid. 
About half of this extracellular calcium is ionized (free); it is 
this ionized calcium that is physiologically active. The remain- 
ing extracellular calcium is bound to protein or other ions. 
Ionized calcium is essential to a number of processes: stabiliz- 
ing cell membranes, regulating muscle contraction and relax- 
ation, maintaining cardiac function, and blood clotting. 

Serum calcium levels are regulated by the interaction of three 
hormones: parathyroid hormone (PTH), calcitonin, and cal- 
citriol (a metabolite of vitamin D). When serum calcium levels 
fall, the parathyroid glands secrete PTH, which mobilizes skele- 
tal calcium stores, increases calcium absorption in the intes- 
tines, and promotes calcium reabsorption by the kidneys 
(Figure 10-11 ®). Calcitriol facilitates this process by stimulat- 
ing calcium release from the bones, absorption in the intestines, 

and reabsorption by the kidneys. Calcitonin is secreted by the 

thyroid gland in response to high serum calcium levels. Its effect 

on serum calcium levels is the opposite of PTH: It inhibits the 

movement of calcium out of bone, reduces intestinal absorption 

of calcium, and promotes calcium excretion by the kidneys. 

Serum calcium levels are also affected by acid—base bal- 

ance. When hydrogen ion concentration falls and the pH rises 

(alkalosis), more calcium is bound to protein. While the total 

serum calcium remains unchanged, less calcium is available in 

the ionized, active form. Conversely, when hydrogen ion con- 

centration increases and the pH falls (acidosis), calcium is 

released from protein, making more ionized calcium available. 

Finally, the total amount of calcium in blood plasma fluctu- 

ates with plasma protein levels, particularly the albumin level. 

As the albumin level falls, the total amount of plasma calcium 

declines. Table 10—7 summarizes the manifestations of calcium 

imbalances. 

The Patient with Hypocalcemia 
Hypocalcemia is a total serum calcium level of less than 

8.5 mg/dL. Hypocalcemia can result from decreased total body 

calcium stores or low levels of extracellular calcium with nor- 

mal amounts of calcium stored in bone. The systemic effects of 

hypocalcemia are caused by decreased levels of ionized cal- 

cium in extracellular fluid. 

Hypocalcemia - 
(low blood 

calcium levels) 

PTH release 
from parathyroid 
glands 

Intestine _~ 

Activates Increased 
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calcium and uptake 

phosphorus by intestinal 

released mucosa 
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Figure 10-11 @ Low calcium levels (hypocalcemia) trigger the 
release of parathyroid hormone (PTH), increasing calcium ion levels 
through stimulation of bones, kidneys, and intestines. 

Risk Factors 
Certain people are at greater risk for hypocalcemia: those who 
have had a parathyroidectomy (removal of the parathyroid 
glands), older adults (especially women), people with lactose 
intolerance, and those who have alcoholism. Older adults often 
consume less milk and milk products (good sources of calcium) 
and may have decreased exposure to the sun (a source of vita- 
min D). Older adults also may be less active, promoting calcium 
loss from bones. They are more likely to be taking drugs that 
interfere with calcium absorption or promote calcium excretion 
(e.g., furosemide). Older women are at particular risk after 
menopause because of reduced estrogen levels. Intolerance to 

TABLE 10-7 Manifestations of Calcium Imbalances 

HYPOCALCEMIA HYPERCALCEMIA 

m Serum calcium 
level <8.5 mg/dL 

Numbness and tingling 
Muscle cramping 
Hyperactive reflexes 
Tetany 

Carpopedal and laryngeal 
spasms 
Positive Chvostek and 
Trousseau signs (see 
Figure 10-12) 
Decreased blood pressure 

Ventricular dysrhythmias 
Bone pain, fractures 

(chronic form) 

m Serum calcium 

level >10.0 mg/dL 
m Increased thirst and 

urine output 
Anorexia 

Nausea, vomiting 
Constipation 
Muscle weakness 

Increased blood pressure 
AV block 
Lethargy 
Coma 



214 UNIT3 / Pathophysiology and Patterns of Health 

lactose (found in milk and milk products) causes diarrhea and 

often limits the intake of milk and milk products, leading to pos- 

sible calcium deficiency. Ethanol, or drinking alcohol, has a 

direct effect on calcium balance, reducing intestinal absorption 

and interfering with other processes involved in regulating 

serum calcium levels. 

Pathophysiology 
Common causes of hypocalcemia are hypoparathyroidism 

(ce see Chapter 19) resulting from surgery (parathyroidectomy, 

thyroidectomy, radical neck dissection) and acute pancreatitis. 

In the patient who has undergone surgery, manifestations of 

hypocalcemia usually occur within the first 24 to 48 hours, but 

may be delayed. 

PRACTICE ALERT 
Carefully monitor patients who have undergone neck surgery 

for manifestations of hypocalcemia. Check serum calcium lev- 

els, and document and report changes. 

Additional causes of hypocalcemia include other electrolyte 

imbalances (such as hypomagnesemia or hyperphosphatemia), 

alkalosis, malabsorption disorders that interfere with calcium 

absorption in the bowel, and inadequate vitamin D (due to lack 

of sun exposure or malabsorption). Hyperphosphatemia often 

occurs in acute renal failure, with reciprocal hypocalcemia. 

Massive transfusion of banked blood can lead to hypocalcemia. 

Citrate is added to blood to prevent clotting and as a preserva- 

tive. When blood is administered faster than the liver can 

metabolize the citrate, it can bind with calcium, temporarily 

removing ionized calcium from circulation. Many drugs 

increase the risk for hypocalcemia, including loop diuretics 

(such as furosemide [Lasix]), anticonvulsants (such as pheny- 

toin [Dilantin] and phenobarbital), phosphates (including phos- 

phate enemas), and drugs that lower serum magnesium levels 

(such as cisplatin [Platinol]). 

Extracellular calcium acts to stabilize neuromuscular cell 

membranes. This effect is reduced in hypocalcemia, increasing 

neuromuscular irritability. The threshold of excitation of sensory 

nerve fibers is lowered as well, leading to paresthesias (altered 

sensation). The nervous system becomes more excitable, and 

muscle spasms develop. In the heart, this change in cell mem- 

branes can lead to dysrhythmias such as ventricular tachycardia 

and cardiac arrest. Hypocalcemia decreases the contractility of 

cardiac muscle fibers, leading to decreased cardiac output. 

Manifestations and Complications 
The most serious manifestations of hypocalcemia are tetany 

(tonic muscular spasms) and convulsions. Numbness and tin- 

gling around the mouth (circumoral) and in the hands and feet 

develop. Muscle spasms of the face and extremities occur, and 

deep tendon reflexes become hyperactive. Chvostek’s sign, con- 

traction of the facial muscles produced by tapping the facial 

nerve in front of the ear (Figure 10-12A @), and Trousseau’s 

sign, carpal spasm induced by inflating a blood pressure cuff on 
the upper arm to above systolic blood pressure for 2 to 5 minutes 
(Figure 10-128), indicate increased neuromuscular excitability 
in patients without obvious manifestations. Tetany can also 
cause bronchial muscle spasms, simulating an asthma attack, 

B 

Figure 10-12 BA, Positive 

Trousseau's sign. 

Chvostek’s sign. 8B, Positive 

and visceral muscle spasms, producing acute abdominal pain. 

Cardiovascular manifestations include hypotension, possible 

bradycardia (slow heart rate), and ventricular dysrhythmias. 

Serious complications of hypocalcemia include airway 

obstruction and possible respiratory arrest from laryngospasm, 

ventricular dysrhythmias, prolonged QT intervals, cardiac 

arrest, heart failure, and convulsions. 

Interdisciplinary Care 
Management of hypocalcemia is directed toward restoring nor- 

mal calcium balance and correcting the underlying cause. 

Diagnosis 
The following laboratory and diagnostic tests may be ordered 

when hypocalcemia is known or suspected: 

a Total serum calcium, the amount of ionized (active) calcium 

available, usually is estimated. In critically ill patients, 
however, ionized calcium may be directly measured using 
ion-selective electrodes. Direct measurement of ionized 
calcium requires special handling of the blood specimen, 
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including placing the specimen on ice and analyzing it 
immediately. 

= Serum albumin, because the albumin level affects serum cal- 
cium results. When the albumin level is low (hypoalbumine- 
mia), the amount of ionized calcium may remain normal 
even though the total calcium level is low. 

a Serum magnesium, because hypocalcemia is often associated 
with hypomagnesemia (serum magnesium < 1.6 mg/dL). In 
this case, normal magnesium levels must be restored to cor- 
rect the hypocalcemia. 

= Serum phosphate, because hyperphosphatemia (serum phos- 
phate > 4.5 mg/dL) can lead to hypocalcemia due to the 
inverse relationship between phosphorus and calcium (as 
phosphate levels rise, calcium levels fall), 

= Parathyroid hormone (PTH), to identify the possible diag- 
noses of hyperparathyroidism. 

a An ECG, to evaluate the effects of hypocalcemia on the 
heart, such as a prolonged ST segment. 

Medications 
Hypocalcemia is treated with oral or IV calcium, The patient 
with severe hypocalcemia is treated with IV calcium to prevent 
life-threatening problems such as airway obstruction. The most 
common IV calcium preparations include calcium chloride and 
calcium gluconate. Although calcium chloride contains more 
elemental calcium than calcium gluconate, it also is more irri- 
tating to the veins and may cause venous sclerosis (hardening 
of the vein walls) if given into a peripheral vein. IV calcium 
preparations can cause necrosis and sloughing of tissue if they 
infiltrate into subcutaneous tissue. Rapid drug administration 
can lead to bradycardia and possible cardiac arrest due to over- 
correction of hypocalcemia with resulting hypercalcemia. See 
the accompanying Medication Administration box for further 
information about calcium administration. 

EONS UCL Calcium Salts” 

CALCIUM SALTS 

Calcium carbonate (BioCal, Calsam, Caltrate, OsCal, Tums, others) 

Calcium chloride 

Calcium citrate (Citracal) 

Calcium glubionate 

Calcium gluceptate 

Calcium gluconate (Kalcinate) 

Calcium lactate 

Calcium salts are given to increase calcium levels when there 
is a deficit (a total body deficit or inadequate levels of extracel- 
lular calcium). Calcium is necessary to maintain bone structure 

and for multiple physiologic processes including neuromuscular 
and cardiac function as well as blood coagulation. In the pres- 
ence of vitamin D, calcium is well absorbed from the Gl tract. 
Severe hypocalcemia is treated with IV calcium preparations. 

Nursing Responsibilities 
Oral calcium salts: 

gm Administer 1 to 1.5 hours after meals and at bedtime. 
gw Give calcium tablets with a full glass of water. 
IV calcium salts: 

m Assess IV site for patency. Do not administer calcium if 
there Is a risk of leakage into the tissues. 

eect maaan tate 

Oral calcium preparations (calcium carbonate, calcium glu- 
conate, or calcium lactate) are used to treat chronic, asympto- 
matic hypocalcemia. Calcium supplements may be combined 
with vitamin D, or vitamin D may be given alone to increase GI 
absorption of calcium. 

Nutrition 
A diet high in calcium-rich foods may be recommended for 
patients with chronic hypocalcemia or with low total body 
stores of calcium. Foods high in calcium include dairy prod- 
ucts, canned salmon, broccoli, spinach, and tofu. 

ZO Nursing Care 
Health Promotion 
Because of the large stores of calcium in bones, most healthy 
adults have a very low risk of developing hypocalcemia. 
However, a deficit of total body calcium is often associated 
with aging, increasing the risk of osteoporosis, fractures, and 
disability. Women have a higher risk for developing osteoporo- 
sis than men due to lower bone density and hormonal influ- 
ences. Teach women of all ages the importance of maintaining 
adequate calcium intake through diet and, as needed, calcium 
supplements. Stress the relationship between weight-bearing 
exercise and bone density, and encourage women to engage in 
a regular aerobic and weight-training exercise regime. 
Recommend screening for bone density in older women. 
o= See Chapter 40 for more information about osteoporosis. 

Assessment 
Assessment data related to hypocalcemia include the following: 
= Health history: Current manifestations, including numbness 

and tingling around mouth and of hands and feet, abdominal 
pain, shortness of breath; acute or chronic diseases such as 
pancreatitis, liver or kidney disease; current medications. 

m May be given by slow IV push (dilute with sterile normal 
saline for injection prior to administering) or added to 
compatible parenteral fluids such as NS, lactated Ringer's 
solution, or D,W. 

m Administer into the largest available vein; use a central line 
if available. 

m Do not administer with bicarbonate or phosphate. 
m Continuously monitor ECG when administering IV calcium 

to patients taking digitalis due to increased risk of digitalis 
toxicity. 

m Frequently monitor serum calcium levels and response 
to therapy. 

Health Education for the Patient and Family 
m Take calcium tablets with a full glass of water 1 to 2 hours 

after meals. Do not take with food or milk. If possible, do 
not take within 1 to 2 hours of other medications. 

m Maintain adequate vitamin D intake through diet or 
exposure to the sun to promote calcium absorption. 

m Calcium carbonate can cause constipation. Eat a high-fiber 
diet and maintain a generous fluid intake to prevent 
constipation. 
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a Physical assessment: Muscle spasms; deep tendon reflexes; 

Chvostek’s sign and Trousseau’s sign; vital signs and apical 

pulse; presence of convulsions. 

Nursing Diagnoses and Interventions 

The effect of hypocalcemia on neuromuscular irritability, with 

the risk for muscle spasm and convulsions, is the highest prior- 

ity for nursing care of the patient. 

Risk for Injury 

The patient with hypocalcemia is at risk for injury from possi- 

ble laryngospasm, cardiac dysrhythmias, or convulsions. In 

addition, too rapid administration of IV calcium or infiltration 

of the medication into subcutaneous tissues can lead to injury. 

= Frequently monitor airway and respiratory status. Report 

changes such as respiratory stridor (a high-pitched, harsh 

inspiratory sound indicative of upper airway obstruction) or 

increased respiratory rate or effort to the physician. These 

changes may indicate laryngeal spasm due to tetany. 

PRACTICE ALERT 
Laryngeal spasm is a respiratory emergency, requiring imme- 

diate intervention to maintain ventilation and gas exchange. 

= Monitor cardiovascular status including heart rate and 

rhythm, blood pressure, and peripheral pulses. Hypocalcemia 

decreases myocardial contractility, causing reduced cardiac 

output and hypotension. It also can cause bradycardia or 

ventricular dysrhythmias. Cardiac arrest may occur in severe 

hypocalcemia. 

= Continuously monitor ECG in patients receiving IV cal- 

cium preparations, especially if the patient also is taking 

digitalis. Rapid administration of calcium salts can lead to 

hypercalcemia and cardiac  dysrhythmias. Calcium 

administration increases the risk of digitalis toxicity and 

resultant dysrhythmias. 

a If the patient has tetany, provide a quiet environment and 

institute seizure precautions such as raising the side rails and 

keeping an airway at bedside. A quiet environment reduces 

central nervous system stimuli and the risk of convulsions in 

the patient with tetany. 

Community-Based Care 
In preparing the patient with hypocalcemia for home care, 

consider the circumstances leading to low serum calcium lev- 

els. Discuss risk factors for hypocalcemia specific to the 

patient, and provide information about managing these risk 

factors to avoid future episodes of hypocalcemia. Teach about 

prescribed medications, including calcium supplements. 

Provide a list of foods high in calcium, as well as sources of 

vitamin D if recommended. Discuss manifestations to report to 

the healthcare provider, and stress the importance of follow-up 

care as scheduled. 

The Patient with Hypercalcemia 
Hypercalcemia is a serum calcium value greater than 

10.0 mg/dL. Excess ionized calcium in ECF can have serious 

widespread effects. 

Pathophysiology 
Hypercalcemia usually results from increased resorption of cal- 

cium from the bones. The two most common causes of bone 

resorption are hyperparathyroidism and malignancies. In 

hyperparathyroidism, excess PTH is produced. This causes cal- 

cium to be released from bones, as well as increased calcium 

absorption in the intestines and retention of calcium by the kid- 

neys. Hypercalcemia is a common complication of malignan- 

cies. It may develop as a result of bone destruction by the tumor 

or due to hormonedlike substances produced by the tumor itself. 

Prolonged immobility and lack of weight bearing also cause 

increased resorption ef bone with calcium release into extracel- 

lular fluids. Self-limiting hypercalcemia may follow successful 

kidney transplant. Levels of parathyroid hormone may be 

altered in chronic renal failure, leading to increased serum cal- 

cium levels. 

Increased intestinal absorption of calcium also can lead to 

hypercalcemia. This may result from excess vitamin D, over- 

use of calcium-containing antacids, or excessive milk inges- 

tion. Renal failure and some drugs such as thiazide diuretics 

and lithium can interfere with elimination of calcium by the 

kidneys, causing high serum calcium levels. 

The effects of hypercalcemia largely depend on the degree 

of serum calcium elevation and the length of time over which 

it develops. In general, higher serum calcium levels are associ- 

ated with more serious effects. Calcium has a stabilizing effect 

on the neuromuscular junction; hypercalcemia decreases 

neuromuscular excitability, leading to muscle weakness and 

depressed deep tendon reflexes. Gastrointestinal motility is 

reduced as well. In the heart, calcium exerts an effect similar to 

digitalis (ee see Chapter 30), strengthening contractions and 

reducing the heart rate. Hypercalcemia affects the conduction 

system of the heart, leading to bradycardia and heart blocks. 

The ability of the kidneys to concentrate urine is impaired by 

hypercalcemia, causing excess sodium and water loss and 

increased thirst. 

Extremely high serum calcium levels affect mental status. 

This is thought to be due to increased calcium in cerebrospinal 

fluid. Behavioral effects range from personality changes to 

confusion, impaired memory, and acute psychoses. 

Manifestations and Complications 
Manifestations of hypercalcemia relate to its effects on 

neuromuscular activity, the central nervous system, the cardio- 

vascular system, and the kidneys. Decreased neuromuscular 

excitability causes muscle weakness and fatigue, as well as GI 

manifestations such as anorexia, nausea, vomiting, and consti- 

pation. Central nervous system (CNS) effects may include con- 

fusion, lethargy, behavior or personality changes, and coma. 

Cardiovascular effects include dysrhythmias, ECG changes, 

and possible hypertension. Hypercalcemia causes polyuria 

and, as a result, increased thirst (see Table 10—7). 

Complications of hypercalcemia can affect several different 

organ systems. Peptic ulcer disease may develop due to 

increased gastric acid secretion. Pancreatitis can occur as a 

result of calcium deposits in pancreatic ducts. Excess calcium 

can precipitate out of urine to form kidney stones. 

Hypercalcemic crisis, an acute increase in the serum calcium 

level, can lead to cardiac arrest. 
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Interdisciplinary Care 
The management of hypercalcemia focuses on correcting the 
underlying cause and reducing the serum calcium level. 
Treatment is particularly important in patients who have one 
or more of the following: serum calcium levels greater than 
12 mg/dL, overt manifestations of hypercalcemia, compro- 
mised renal function, and inability to maintain an adequate 
fluid intake. 

Diagnosis 
The laboratory and diagnostic tests that may be ordered are 
as follows: 

= Serum electrolytes show a total serum calcium greater than 
10.0 mg/dL. 

a Serum PTH levels are measured to identify or rule out hyper- 
parathyroidism as the cause of hypercalcemia. 

= ECG changes in hypercalcemia include a shortened QT 
interval, shortened and depressed ST segment, and widened 
T wave. Bradycardia or heart block may be identified on 
the ECG. 

= Bone density scans may be done to monitor bone resorp- 
tion and the effects of treatment measures on mineraliza- 
tion of bone. 

Medications 
Measures to promote calcium elimination by the kidneys and 
reduce calcium resorption from bone are used to treat hyper- 
calcemia. In acute hypercalcemia, IV fluids are given with a 
loop diuretic such as furosemide [Lasix] to promote elimina- 
tion of excess calcium. Calcitonin, which promotes the uptake 
of calcium into bones, also may be used to rapidly lower serum 
calcium levels. 

A number of drugs that inhibit bone resorption are available. 
The bisphosphonates (pamidronate and etidronate) are com- 
monly used to treat hypercalcemia associated with malignan- 
cies. These drugs also are used to prevent and treat 
osteoporosis. Nursing implications for calcitonin and bisphos- 
phonate drugs are presented in the Medication Administration 
boxes in ee Chapter 40. When a bisphosphonate drug is inef- 
fective to correct hypercalcemia, mithramycin, a chemothera- 
peutic agent, may be used. 

Rapid reversal of hypercalcemia in emergency situations 
may be accomplished by IV administration of sodium phos- 

phate or potassium phosphate. Calcium binds to phosphate, 
thus decreasing serum calcium levels. Paradoxically, compli- 

cations of this therapy can include fatal hypocalcemia result- 

ing from binding of the ionized calcium and soft tissue 
calcifications. 

Other drug therapies include the use of IV plicamycin 

(Mithramycin) to inhibit bone resorption. Glucocorticoids 

(cortisone), which compete with vitamin D, and a low- 

calcium diet may be prescribed to decrease GI absorption of 

calcium, inhibit bone resorption, and to increase urinary cal- 

cium excretion. Also, calcitonin may be prescribed to 

decrease skeletal mobilization of calcium and phosphorus 

and to increase renal output of calcium and phosphorus. ce 

See Chapter 19 for more information about and nursing 
implications of glucocorticoid therapy. 

Fluid Management 
IV fluids, usually isotonic saline, are administered to patients 
with severe hypercalcemia to restore vascular volume and pro- 
mote renal excretion of calcium. Isotonic saline is used because 
sodium excretion is accompanied by calcium excretion. 
Careful assessment of cardiovascular and renal function is 
done prior to fluid therapy; the patient is carefully monitored 
for evidence of fluid overload during treatment. 

ZO Nursing Care 
Health Promotion 
Identify and monitor patients at risk for hypercalcemia. 
Promote mobility in patients when possible. Assist hospital- 
ized patients to ambulate as soon as possible. In the home set- 
ting, discuss the benefits of regular weight-bearing activity 
with patients, families, and caregivers. Encourage a generous 
fluid intake of up to 3 to 4 quarts per day. Encourage patients at 
risk to limit their intake of milk and milk products, as well as 
calcium-containing antacids and supplements. In addition, 
patients with prolonged immobility or hypercalcemia are 
encouraged to consume fluids that increase the acidity of urine 
(which inhibits calcium stone formation), such as cranberry or 
prune juice. 

Assessment 
Assessment data related to hypercalcemia include the following: 
= Health history: Current manifestations, including weak- 

ness or fatigue, abdominal discomfort, nausea or vomiting, 
increased urination and thirst; changes in memory or think- 
ing; duration of manifestations and any risk factors such as 
excess intake of milk or calcium products, prolonged immo- 
bility, malignancy, renal failure, or endocrine disorders; cur- 
rent medications. 

m Physical assessment: Mental status and level of con- 
sciousness; vital signs including apical pulse; bowel sounds: 
muscle strength of upper and lower extremities; deep ten- 
don reflexes. 

MEMORY CUE 
Remember, calcium has a stabilizing or sedative effect on 
neuromuscular transmission. Therefore, 

Hypocalcemia — Increased neuromuscular excitability, 
muscle twitching, spasms, and possible tetany 
Hypercalcemia + Decreased neuromuscular excitability, 
muscle weakness, and fatigue 

sorenesteiesse — reel enrrtenpenncird 

Nursing Diagnoses and Interventions 
Risk for Injury 
Patients with hypercalcemia are at risk for injury due to 
changes in mental status, the effects of hypercalcemia on mus- 
cle strength, and loss of calcium from bones. 

m Institute safety precautions if confusion or other changes in 
mental status are noted. Changes in mental status may 
impair judgment and the patient’s ability to maintain his or 
her own safety. 
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PRACTICE ALERT 

Hypercalcemia can cause bradycardia, various heart blocks, 

and cardiac arrest. Immediate treatment may be necessary 

to preserve life. Monitor cardiac rate and rhythm, treating 

and/or reporting dysrhythmias as indicated. Prepare for possi- 

ble cardiac arrest; keep emergency resuscitation equipment 

readily available. 

= Observe for manifestations of digitalis toxicity (if adminis- 

tered), including vision changes, anorexia, and changes in 

heart rate and rhythm. Monitor serum digitalis levels. 

Hypercalcemia increases the risk of digitalis toxicity. 

= Promote fluid intake to keep the patient well hydrated and 

maintain dilute urine. Encourage fluids such as prune or 

cranberry juice to help maintain acidic urine. Acidic, dilute 

urine reduces the risk of calcium salts precipitating out to 

form kidney stones. 

= If excess bone reabsorption has occurred, use caution when 

turning, positioning, transferring, or ambulating. Bones that 

have lost excess calcium may fracture with minimal stress or 

trauma (pathologic fractures). 

Risk for Fluid Volume Excess 
Large amounts of isotonic IV fluid often are administered to 

help correct acute hypercalcemia, leading to a risk for 

hypervolemia. Patients with preexisting cardiac or renal dis- 

ease are at particular risk. Loop diuretics may be prescribed to 

help eliminate excess fluid and calcium. 

a Closely monitor intake and output. A loop diuretic such.as 

furosemide may be necessary if urinary output does not keep 

up with fluid administration. 
a Frequently assess vital signs, respiratory status, and heart 

sounds. Increasing pulse rate, dyspnea, adventitious lung 

sounds, and an S, on auscultation of the heart may indicate 

excess fluid volume and potential heart failure. 

m Place in semi-Fowler’s to Fowler’s position. Elevating the 

head of the bed improves lung expansion and reduces the 

work of breathing. 

Community-Based Care 
Discuss the following topics when preparing the patient for 

discharge: 

m Avoid excess intake of calcium-rich foods and antacids. 

w Use prescribed drugs to prevent excess calcium resorption. 

Discuss their dose, use, and desired and possible adverse 

effects. 

w Increase fluid intake to 3 to 4 quarts per day; increase the 

intake of acid ash foods (meats, fish, poultry, eggs, cranber- 

ries, plums, prunes); increase dietary fiber and fluid intake to 

prevent constipation. 

m Maintain weight-bearing physical activity to prevent 

hypercalcemia. 

Magnesium Imbalance 
Only about 1% of the magnesium in the body is in extracellu- 

lar fluid; the rest is found within the cells and in bone. The 

normal serum concentration of magnesium ranges from 1.6 to 
2.6 mg/dL (1.3 to 2.1 mEq/L). 

Magnesium is obtained through the diet (it is plentiful in 

green vegetables, grains, nuts, meats, and seafood) and 

excreted by the kidneys. Magnesium is vital to many intracel- 

lular processes, including enzyme reactions and synthesis of 

proteins and nucleic acids. Magnesium exerts a sedative effect 

on the neuromuscular junction, decreasing acetylcholine 

release. It is an essential ion for neuromuscular transmission 

and cardiovascular function. The physiologic effects of mag- 

nesium are affected by both potassium and calcium levels. 

a 

The Patient with Hypomagnesemia 
Hypomagnesemia is aynagnesium level of less than 1.6 mg/dL. It 

is a common problem in critically ill patients. Hypomagnesemia 

may be caused by deficient magnesium intake, excessive 

losses, or a shift between the intracellular and extracellular 

compartments. 

Risk Factors 
Loss of GI fluids, particularly from diarrhea, an ileostomy, or 

intestinal fistula is a major risk factor for hypomagnesemia. 

Disruption of nutrient absorption in the small intestine also 

increases the risk. Multiple factors associated with alcoholism 

contribute to hypomagnesemia: deficient nutrient intake, 

increased GI losses, impaired absorption, and increased 

renal excretion. Other risk factors for hypomagnesemia 

include protein-calorie malnutrition or starvation; diabetic 

ketoacidosis; kidney disease; drugs such as loop or thiazide 

diuretics, aminoglycoside antibiotics, amphotericin B, and 

cyclosporine; and rapid administration of citrated blood. 

Pathophysiology 
Magnesium deficiency usually occurs along with low serum 

potassium and calcium levels. The effects of hypomagnesemia 

relate not only to the magnesium deficiency but also to 

hypokalemia and hypocalcemia. 
Hypomagnesemia causes increased neuromuscular excitabil- 

ity, with muscle weakness and tremors. The accompanying 

hypocalcemia contributes to this effect. In the central nervous 

system, this increased neural excitability can lead to seizures 

and changes in mental status. Deficient intracellular magne- 

sium in the myocardium increases the risk of cardiac dysrhyth- 

mias and sudden death. Hypokalemia increases this risk. 

Hypomagnesemia also increases the risk of digitalis toxicity. 

Chronic hypomagnesemia may contribute to hypertension, 

probably due to increased vasoconstriction. Severe hypomag- 

nesia is strongly linked to low serum calcium levels because 

both are associated with renal and GI losses. 

Manifestations and Complications 
Neuromuscular manifestations of hypomagnesemia include 

tremors, hyperreactive reflexes, positive Chvostek’s and 

Trousseau’s signs (see Figure 10-12), tetany, paresthesias, and 

seizures. CNS effects include confusion, mood changes (apa- 

thy, depression, agitation), hallucinations, and possible psy- 

choses. An increased heart rate and ventricular dysrhythmias 

are common, especially when hypokalemia is present or the 

patient is taking digitalis. Cardiac arrest and sudden death may 

occur. Table 10-8 summarizes manifestations of magnesium 
imbalances. 
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_ TABLE 10-8 Manifestations of Magnesium Disorders 
HYPOMAGNESEMIA HYPERMAGNESEMIA 
m Serum magnesium ma Serum magnesium 

level < 1.6 mg/dL level > 2.6 mg/dL 
m Changes in personality m= Confusion and lethargy 
mw Nystagmus (lateral twitching m Hypotension 

of eyeballs) m Cardiac dysrhythmias 
m Positive Babinski, Chvostek, m Coma 

and Trousseau signs mw Cardiac arrest 
mw Hypertension 

Tachycardia 

Cardiac dysrhythmias 

Interdisciplinary Care 
Hypomagnesemia is diagnosed by measuring serum electrolyte 
levels. The ECG shows a prolonged PR interval, widened QRS 
complex, and depression of the ST segment with T-wave inver- 
sion. Treatment is directed toward prevention and identification 
of an existing deficiency. Magnesium is added to IV total par- 
enteral nutrition solutions to prevent hypomagnesemia. 

In patients able to eat, a mild deficiency may be corrected by 
increasing the intake of foods rich in magnesium (such as green 
leafy vegetables, seafood, milk, bananas. citrus fruits, and choco- 
late), or with oral magnesium supplements. Oral magnesium sup- 
plements may cause diarrhea, however, limiting their use. 

Patients with manifestations of hypomagnesemia are treated 
with parenteral magnesium sulfate. Treatment is continued 
for several days to restore intracellular magnesium levels. 
Magnesium may be given IV or by deep IM injection. Renal 
function is evaluated prior to administration, and serum mag- 
nesium levels are monitored during treatment. The IV route is 
used for severe magnesium deficiency or if neurologic changes 
or cardiac dysrhythmias are present. See the Medication 
Administration box below for the nursing implications of par- 
enteral magnesium sulfate. 

ZO Nursing Care 
Health Promotion 
Discuss the importance of maintaining adequate magnesium 

intake through a well-balanced diet, particularly with patients 

at risk (people with alcoholism, malabsorption, or bowel sur- 

gery). Many hospitalized patients are at risk for hypomagne- 

semia due to protein-calorie malnutrition and other disorders. 

DEAS 
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Monitor serum magnesium levels, reporting changes to the 
healthcare provider. 

Assessment 
In addition to asking questions related to risk factors for hypo- 
magnesemia, assess for manifestations of hypokalemia and 
hypocalcemia. Monitor diagnostic studies such as serum elec- 
trolytes, serum albumin levels, and the ECG. 

Nursing Diagnoses and Interventions 
Nursing care for patients with hypomagnesemia focuses on 
careful monitoring of manifestations and responses to treat- 
ment, promoting safety, patient and family teaching, and 
administering prescribed medications. 

Risk for Injury 
= Monitor serum electrolytes, including magnesium, potassium, 

and calcium. Magnesium deficiency often is accompanied by 
deficiencies of potassium and calcium. 

= Monitor GI function, including bowel sounds and abdominal 
distention. Hypomagnesemia reduces GI motility. 

u Initiate cardiac monitoring, reporting and treating (as pre- 
scribed) ECG changes and dysrhythmias. In patients receiv- 
ing digitalis, monitor for digitalis toxicity. Low magnesium 
levels can precipitate ventricular dysrhythmias, including 
lethal dysrhythmias such as ventricular fibrillation. 

u Assess deep tendon reflexes frequently during IV magne- 
sium infusions and prior to each IM dose. Depressed tendon 
reflexes indicate a high serum magnesium level. 

w Maintain a quiet, darkened environment. Institute seizure pre- 
cautions. Increased neuromuscular and CNS irritability can 
lead to seizures. A quiet, dark environment reduces stimuli. 

Community-Based Care 
Prior to discharge, instruct the patient to increase dietary intake 
of foods high in magnesium and provide information about mag- 
nesium supplements. In addition, if alcohol abuse has 
precipitated a magnesium deficit, discuss alcohol treatment 
options, including support groups such as Alcoholics 
Anonymous, Al-Anon, and/or Alateen. 

The Patient with Hypermagnesemia 
Hypermagnesemia is a serum magnesium level greater than 
2.6 mg/dL. It is much less common than hypomagnesemia. 
Hypermagnesemia can develop in renal failure, particularly if 

Magnesium sulfate is used to prevent or treat hypomagne- 
semia. It may be given IV or by IM injection. 

Nursing Responsibilities 
m Assess serum magnesium levels and renal function tests 

(BUN and serum creatinine) prior to administering. Notify 
the care provider if magnesium levels are above normal lim- 
its or renal function is impaired. 

Frequently monitor neurologic status and deep tendon reflexes 
during therapy. Withhold magnesium and notify the care 
provider if deep tendon reflexes are hypoactive or absent. 

-meenencesmanei pene warain ‘ 

Monitor intake and output. 
Administer IM doses deep into the ventral or dorsal 
gluteal sites. 
IV magnesium sulfate may be given by direct IV push or by 
continuous infusion. 

Health Education for the Patient and Family 
Explain purpose and duration of treatment. Discuss reason for 
frequent neurologic and reflex assessments. 
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magnesium is administered parenterally or orally (e.g., 

magnesium-containing antacids or laxatives). Older adults are 

at risk for hypermagnesemia as renal function declines with 

aging and they may be more likely to use over-the-counter lax- 

atives and other preparations that contain magnesium. 

Pathophysiology and Manifestations 

Elevated serum magnesium levels interfere with neuromuscu- 

lar transmission and depress the central nervous system. 

Hypermagnesemia also affects the cardiovascular system, 

potentially causing hypotension, flushing, sweating, and 

bradydysrhythmias. 

Predictable manifestations occur with increasing serum 

magnesium levels. With lower levels, nausea and vomiting, 

hypotension, facial flushing, sweating, and a feeling of warmth 

occur. As levels increase, manifestations of CNS depression 

appear (weakness, lethargy, drowsiness, weak or absent deep 

tendon reflexes). Marked elevations cause respiratory depres- 

sion, coma, and compromised cardiac function (ECG changes, 

bradycardia, heart block, and cardiac arrest). 

Interdisciplinary Care 
The management of hypermagnesemia focuses on identifying 

and treating the underlying cause. All medications or com- 

pounds containing magnesium (such as antacids, IV solutions, 

or enemas) are withheld. In the patient with renal failure, 

hemodialysis or peritoneal dialysis is instituted to remove the 

excess magnesium. 
Calcium gluconate is administered IV to reverse the neuro- 

muscular and cardiac effects of hypermagnesemia. The patient 

may require mechanical ventilation to support respiratory func- 

tion, and a pacemaker to maintain adequate cardiac output. 

ZO Nursing Care 
Nursing care includes instituting measures to prevent and iden- 

tify hypermagnesemia in patients at risk, monitoring for criti- 

cal effects of hypermagnesemia, and providing measures to 

ensure the patient’s safety. Consider the following nursing 

diagnoses for the patient with hypermagnesemia: 

m Decreased Cardiac Output related to altered myocardial 

conduction 

w Ineffective Breathing Pattern related to respiratory depression 

a Risk for Injury related to muscle weakness and altered level 

of consciousness 

a Risk for Ineffective Health Maintenance related to lack of 

knowledge about use of magnesium-containing supple- 

ments, antacids, laxatives, and enemas. 

Phosphate Imbalance 
Although most phosphate (85%) is found in bones, it is the pri- 

mary intracellular anion. About 14% is in intracellular fluid, 

and the remainder (1%) is in extracellular fluid. The normal 

serum phosphate (or phosphorus) level in adults is 2.5 to 

4.5 mg/dL. Phosphorus levels vary with age, gender, and diet. 

Overview of Normal Phosphate Balance 

Phosphate is essential to intracellular processes such as the pro- 

duction of ATP, the fuel that supports muscle contraction, nerve 

cell transmission, and electrolyte transport. Phosphate is vital 

for red blood cell function and oxygen delivery to tissues; nerv- 

ous system and muscle function; and the metabolism of fat’, 

carbohydrates, and protein. It also assists in maintaining 

acid-base balance. 

Phosphorus is ingested in the diet, absorbed in the jejunum, 

and primarily excteted by the kidneys. When phosphate intake 

is low, the kidneys conserve phosphorus, excreting less. An 

inverse relationship exists between phosphate and calcium 

levels: When one increases, the other decreases. Regulatory 

mechanisms for calcium levels (parathyroid hormone, calci- 

tonin, and vitamin D) also influence phosphate levels. The 

manifestations. of phosphate imbalances are summarized in 

Table 10-9. 

The Patient with Hypophosphatemia 
Hypophosphatemia is a serum phosphorus of less than 

2.5 mg/dL. Low serum phosphate levels may indicate a total 

body deficit of phosphate or a shift of phosphate into the 

intracellular space, the most common cause of hypophos- 

phatemia. Decreased GI absorption of phosphate or increased 

renal excretion of phosphate also can cause low phosphate 

levels. Hypophosphatemia often is iatrogenic (related to 

treatment). Selected causes of hypophosphatemia include 

the following: 

m Refeeding syndrome can develop when malnourished 

patients are started on enteral or total parenteral nutrition. 

Glucose in the formula or solution stimulates insulin release, 

which promotes the entry of glucose and phosphate into the 

cells, depleting extracellular phosphate levels. 

= Medications frequently contribute to hypophosphatemia, 

including IV glucose solutions, antacids (aluminum- or 

magnesium-based antacids bind with phosphate), anabolic 

steroids, and diuretics. 

a Alcoholism affects both the intake and absorption of phosphate. 

u Hyperventilation and respiratory alkalosis cause phosphate 

to shift out of extracellular fluids into the intracellular space. 

m Other causes include diabetic ketoacidosis with excess phos- 

phate loss in the urine, stress responses, and extensive burns. 

TABLE 10-9 Manifestations of Phosphate Imbalances _ 

HYPOPHOSPHATEMIA HYPERPHOSPHATEMIA 

mw Serum phosphate m Serum phosphate 
level < 2.5 mg/dL level > 4.5 mg/dL 

gw Intention tremor, m Paresthesias 
paresthesias m Muscle weakness 

mw Confusion, stuporous m Nausea and vomiting 
m Bone pain m Dysphagia 
m Joint stiffness am Tetany 

gm Bleeding disorders mw Decreased blood pressure 
(platelet dysfunction) m Cardiac dysrhythmias 

mg Impaired white blood 
cell function 

m Seizures 
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Pathophysiology and Manifestations 
Most effects of hypophosphatemia result from depletion of 
ATP and impaired oxygen delivery to the cells due to a defi- 
ciency of the red blood cell enzyme 2,3-DPG. Severe 
hypophosphatemia affects virtually every major organ system: 
= Central nervous system: Reduced oxygen and ATP syn- 

thesis in the brain causes neurologic manifestations such as 
uritability, apprehension, weakness, paresthesias, lack of 
coordination, confusion, seizures, and coma. 

a Hematologic: Oxygen delivery to the cells is reduced. 
Hemolytic anemia (excessive RBC destruction) may develop 
due to lack of ATP in red blood cells. 

= Musculoskeletal: Decreased ATP causes muscle weakness 
and release of creatinine phosphokinase (CPK, a muscle 
enzyme); acute rhabdomyolysis (muscle cell breakdown) 
can develop. Muscle cell destruction, in turn, can lead to 
acute renal failure as myoglobin, a muscle cell protein, exerts 
a toxic effect on the kidney tubule. 

Cardiovascular: Hypophosphatemia decreases myocardial 
contractility; decreased oxygenation of the heart muscle can 
cause chest pain and dysrhythmias. 

= Gastrointestinal: Anorexia can occur, as well as dysphagia 
(difficulty swallowing), nausea and vomiting, decreased 
bowel sounds, and possible ileus due to reduced GI motility. 

Interdisciplinary Care 
Treatment for hypophosphatemia is directed at prevention, 
treating the underlying cause of the disorder, and replacing 
phosphate. An improved diet and oral phosphate supplement 
(such as Neutra-Phos or Neutra-Phos K capsules) may restore 
normal phosphate levels in patients with a mild to moderate 
deficiency. ITV phosphate (sodium phosphate or potassium 
phosphate) is given when serum phosphate levels are less than 
1 mg/dL. 

ZO Nursing Care 
Nurses can be instrumental in identifying patients at risk for 
phosphate deficiency and preventing it from developing. 
Nurses should closely monitor serum electrolyte values in 

patients at risk, including those who are malnourished, receiv- 

ing IV glucose solutions or total parenteral nutrition, or being 

treated with diuretic therapy or antacids that bind with phos- 

phate. Nursing diagnoses that may be appropriate for the 

patient with hypophosphatemia include the following: 

a Impaired Physical Mobility related to muscle weakness and 

poor coordination 

m Decreased Cardiac Output related to reduced myocardial 

contractility 

w Risk for Injury related to muscle weakness and altered men- 

tal status 

Community-Based Care 
In preparing for discharge, teach the patient and family about 

the causes and manifestations of hypophosphatemia. Discuss 

the importance of avoiding phosphorus-binding antacids, 

unless prescribed. Stress a well-balanced diet to maintain an 
adequate intake of phosphate. 

The Patient with Hyperphosphatemia 
Hyperphosphatemia is a serum phosphate level greater than 
4.5 mg/dL. As with other electrolyte imbalances, it may be the 
result of impaired phosphate excretion, excess intake, ora shift of 
phosphate from the intracellular space into extracellular fluids. 

# Acute or chronic renal failure is the primary cause of 
impaired phosphate excretion. 

m Rapid administration of phosphate-containing solutions, 
including phosphate enemas, can increase serum phosphate 
levels. In addition, excess vitamin D increases phosphate 
absorption and can lead to hyperphosphatemia in patients 
with impaired renal function. 

a A shift of phosphate from the intracellular to extracellular 
space can occur during chemotherapy, from sepsis or 
hypothermia, or because of extensive trauma or heat stroke. 

= Because phosphate levels are affected by serum calcium con- 
centrations, disruption of the mechanisms that regulate cal- 
cium levels (e.g., hypoparathyroidism, hyperthyroidism, or 
vitamin D intoxication) can lead to hyperphosphatemia. 

Pathophysiology and Manifestations 
Excessive serum phosphate levels cause few specific manifes- 
tations. The effects of high serum phosphate levels on nerves 
and muscles (muscle cramps and pain, paresthesias, tingling 
around the mouth, muscle spasms, tetany) are more the result 
of hypocalcemia that develops secondary to an elevated serum 
phosphorus level. The phosphate in the serum combines with 
ionized calcium, and the ionized serum calcium level falls. 

Interdisciplinary Care 
Treatment of the underlying disorder often corrects hyperphos- 
phatemia. When this is not feasible, phosphate-containing 
drugs are eliminated and intake of phosphate-rich foods such as 
organ meats and milk and milk products is restricted. Agents 
that bind with phosphate in the GI tract (such as calcium- 
containing antacids) may be prescribed. If renal function is 
adequate, IV normal saline may be given to promote renal 
excretion of phosphate. Dialysis may be necessary to reduce 
phosphate levels in patients with renal failure. 

ZO Nursing Care 
When providing nursing care for the patient with hyperphos- 
phatemia, monitor the laboratory data for an excess of 
phosphorus and a deficit of calcium, as well as the manifesta- 
tions of hypocalcemia. 

Community-Based Care 
Discuss the risk of hyperphosphatemia related to using phos- 
phate preparations as laxatives or enemas, particularly with 
patients who have other risk factors for the disorder. When 
preparing the patient for discharge, teach about the use of 
phosphate-binding preparations as ordered and dietary phos- 
phate restrictions. 
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Acid—Base Disorders 

Homeostasis and optimal cellular function require mainte- 

nance of the hydrogen ion (H*) concentration of body fluids 

within a relatively narrow range. Hydrogen ions determine the 

relative acidity of body fluids. Acids release hydrogen ions in 

solution: bases (or alkalis) accept hydrogen ions in solution. 

The hydrogen ion concentration of a solution is measured as its 

pH. The relationship between hydrogen ion concentration and 

pH is inverse; that is, as hydrogen ion concentration increases, 

the pH falls, and the solution becomes more acidic. As 

hydrogen ion concentration falls, the pH rises, and the solution 

becomes more alkaline or basic. The pH of body fluids is 

slightly basic, with the normal pH ranging from 7.35 to 7.45 (a 

pH of 7 is neutral). 

Regulation of Acid-Base Balance 
A number of mechanisms work together to maintain the pH of 

the body within normal range. Metabolic processes in the body 

continuously produce acids, which fall into two categories: 

volatile acids and nonvolatile acids. Volatile acids can be elimi- 

nated from the body as a gas. Carbonic acid (H,CO,) is the only 

volatile acid produced in the body. It dissociates into carbon 

dioxide (CO,) and water (HO); the carbon dioxide is then elim- 

inated from the body through the lungs. All other acids produced 

in the body are nonvolatile acids that must be metabolized or 

excreted from the body in fluid. Lactic acid, hydrochloric acid, 

phosphoric acid, and sulfuric acid are examples of nonvolatile 

acids. Most acids and bases in the body are weak; that is, they 

neither release nor accept a significant amount of hydrogen ion. 

Three systems work together in the body to maintain the pH 

despite continuous acid production: buffers, the respiratory 

system, and the renal system. 

Buffer Systems 
Buffers are substances that prevent major changes in pH by 

removing or releasing hydrogen ions. When excess acid is 

present in body fluid, buffers bind with hydrogen ions to mini- 

mize the change in pH. If body fluids become too basic or alka- 
line, buffers release hydrogen ions, restoring the pH. Although 

buffers act within a fraction of a second, their capacity to main- 

tain pH is limited. The major buffer systems of the body are the 

bicarbonate-carbonic acid buffer system, phosphate buffer sys- 

tem, and protein buffers. 

The bicarbonate-carbonic acid buffer system can be illus- 

trated by the following equation: 

CO, + H,O04H,CO;4H* + HCO3~ 

Bicarbonate (HCO, ) is a weak base; when an acid is added to 

the system, the hydrogen ion in the acid combines with bicar- 

bonate, and the pH changes only slightly. Carbonic acid 

(H,CO,) is a weak acid produced when carbon dioxide dis- 

solves in water. If a base is added to the system, it combines 

with carbonic acid, and the pH remains within the normal 

range. Although the amounts of bicarbonate and carbonic acid 

in the body vary to a certain extent, as long as a ratio of 20 parts 

bicarbonate (HCO,7) to 1 part carbonic acid (H,CO,) is 

maintained, the pH remains within the 7.35 to 7.45 range 

(Figure 10-13 @). : 

The normal serum bicarbonate level is 24 mEq/L, and that 

of carbonic acid is 1.2 mEq/L. Thus, the ratio of bicarbonate to 

carbonic acid is 20:1. It is this ratio that maintains the pH 

within the normal range. Adding a strong acid to extracellular 

fluid depletes bicatbonate, changing the 20:1 ratio and causing 

the pH to drop below 7.35. This is known as acidosis. Addition 

of a strong base‘deplétes carbonic acid as it combines with the 

base. The 20:1 ratio again is disrupted and the pH rises above 

7.45, a condition known as alkalosis. 

Intracellular and plasma proteins also serve as buffers. 

Plasma proteins contribute to buffering of extracellular fluids. 

Proteins in intracellular fluid provide extensive buffering for 

organic acids produced by cellular metabolism. In red blood 

cells, hemoglobin acts as a buffer for hydrogen ion when car- 

bonic acid dissociates. Inorganic phosphates also serve as 

extracellular buffers, although their roles are not as important 

as the bicarbonate-carbonic acid buffer system. Phosphates are, 

however, important intracellular buffers, helping to maintain a 

stable pH within the cells. 

Respiratory System 
The respiratory system (and the cerebral respiratory center) 

regulates carbonic acid in the body by eliminating or retaining 

carbon dioxide. Carbon dioxide is a potential acid; when com- 

bined with water, it forms carbonic acid (see the previous equa- 

tion), a volatile acid. Acute increases in either carbon dioxide 

or hydrogen ions in the blood stimulate the respiratory center 

in the brain. As a result, both the rate and depth of respiration 

increase. The increased rate and depth of lung ventilation elim- 

inate carbon dioxide from the body, and carbonic acid levels 

fall, bringing the pH to a more normal range. Although this 

compensation for increased hydrogen ion concentration occurs 

pH 

Alkalosis Normal Acidosis 

1 part 20 parts 

carbonic acid bicarbonate 

(H,CO,) (HCO, ) 

Figure 10—13 M The normal ratio of bicarbonate to carbonic acid is 

20:1. As long as this ratio is maintained, the pH remains within the nor- 
mal range of 7.35 to 7.45. 
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within minutes, it becomes less effective over time. Patients 
with chronic lung disease may have consistently high carbon 
dioxide levels in their blood. 

Alkalosis, by contrast, depresses the respiratory center. Both 
the rate and depth of respiration decrease, and carbon dioxide 
is retained. The retained carbon dioxide then combines with 
water to restore carbonic acid levels and bring the pH back 
within the normal range. 

Renal System 
The renal system is responsible for the long-term regulation 
of acid—base balance in the body. Excess nonvolatile acids 
produced during metabolism normally are eliminated by the 
kidneys. The kidneys also regulate bicarbonate levels in 
extracellular fluid by regenerating bicarbonate ions as well as 
reabsorbing them in the renal tubules. Although the kidneys 
respond more slowly to changes in pH (over hours to days), 
they can generate bicarbonate and selectively excrete or 
retain hydrogen ions as needed. In acidosis, when excess 
hydrogen ion is present and the pH falls, the kidneys excrete 
hydrogen ions and retain bicarbonate. In alkalosis, the kid- 
neys retain hydrogen ions and excrete bicarbonate to restore 
acid—base balance. 

Assessing Acid-Base Balance 
Acid—base balance is evaluated primarily by measuring arterial 
blood gases. Arterial blood is used because it reflects acid—base 
balance throughout the entire body better than venous blood. 
Arterial blood also provides information about the effective- 
ness of the lungs in oxygenating blood. The elements measured 
are pH, the PaCO,, the PaO,, and bicarbonate level. 

The abbreviations PaCO, and PaO, are used interchangeably 
with PCO, and PO,. The P stands for partial pressure, the pres- 
sure exerted by the gas dissolved in the blood. The a indicates 
that the sample is arterial blood. Because these measurements 
rarely are done on venous blood, the a often is deleted from the 
abbreviation. 

The PaCO, measures the pressure exerted by dissolved car- 
bon dioxide in the blood. It reflects the respiratory component 
of acid-base regulation and balance, and is regulated by the 

lungs. The normal value is 35-45 mmHg. A PaCo, of less than 

_ TABLE 10-10 Normal Arterial Blood Gas Values 

35 mmHg is known as hypocapnia; a PaCO, greater than 
45 mmHg is hypercapnia. 

The PaO, is a measure of the pressure exerted by oxygen that 
is dissolved in the plasma. Only about 3% of oxygen in the 
blood is transported in solution; most is combined with hemo- 
globin. However, it is the dissolved oxygen that is available to 
the cells for metabolism. As dissolved oxygen diffuses out of 
plasma into the tissues, more is released from hemoglobin. The 
normal value for PaO, is 80 to 100 mmHg. A PaO, of less than 
80 mmHg is indicative of hypoxemia. The PaO, is valuable for 
evaluating respiratory function, but is not used as a primary 
measurement in determining acid—base status. 

The serum _ bicarbonate (HCO,>) reflects the renal 
regulation of acid—base balance. It is often called the metabolic 
component of arterial blood gases. The normal HCO,- value is 
22 to 26 mEq/L. 

The base excess (BE) is a calculated value also known as 
buffer base capacity. The base excess measures substances that 
can accept or combine with hydrogen ion. It reflects the degree 
of acid-base imbalance by indicating the status of the body’s 
total buffering capacity. It represents the amount of acid or base 
that must be added to a blood sample to achieve a pH of 7.4. This 
is essentially a measure of increased or decreased bicarbonate. 
The normal value for base excess for arterial blood is —3.0 to 
+3.0. Normal ABG values are summarized in Table 10-10. 

ABGs are analyzed to identify acid—base disorders and their 
probable cause, to determine the extent of the imbalance, and 
to monitor treatment. When analyzing ABG results, it is 
important to use a systematic approach. First evaluate each 
individual measurement, then look at the interrelationships to 
determine the patient’s acid—base status (see Box 10-3). 

Acid—Base Imbalance 
Acid—base imbalances fall into two major categories: acidosis 
and alkalosis. Acidosis occurs when the hydrogen ion concen- 
tration increases above normal (pH below 7.35). Alkalosis 
occurs when the hydrogen ion concentration falls below nor- 
mal (pH above 7.45). 

Acid—base imbalances are further classified as metabolic or 
respiratory disorders. In metabolic disorders, the primary 

Partial pressure of carbon dioxide (CO,) in arterial blood 

VALUE NORMAL RANGE SIGNIFICANCE 

pH 735 to 745 Reflects hydrogen ion (H+) concentration 

m < 7/35 = acidosis 
m > 745 = alkalosis 

PaCO, 35 to 45 mmHg 

mw <35 mmHg = hypocapnia 

m > 45 mmdHg = hypercapnia 

PaO, 80 to 100 mmHg Partial pressure of oxygen (O,) in arterial blood 

mw < 80 mmHg = hypoxemia 

H6@, 22 to 26 mEq/L Bicarbonate concentration in plasma 

BE -3 to +3 Base excess; a measure of buffering capacity 
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BOX 10-3 Interpreting Arterial Blood Gases 

1. Look at the pH. 
m pH < 735 = acidosis 
w pH > 7.45 = alkalosis 

2, Look at the PaCO,. 
m PaCO, < 35 mmHg = hypocapnia; more carbon dioxide is 

being exhaled than normal 

im PaCO, > 45 mmHg = hypercapnia; carbon dioxide is 

being retained 

3. Evaluate the pH—-PaCo, relationship for a possible respira- 

tory problem. 

m If the pH is < 7.35 (acidosis) and the PaCO, is > 45 mmHg 

(hypercapnia), retained carbon dioxide is causing increased 

H+ concentration and respiratory acidosis. 

w If the pH is > 7.45 (alkalosis) and the PaCO, is < 35 mmHg 

(hypocapnia), low carbon dioxide levels and decreased H* 

concentration are causing respiratory alkalosis. 

4, Look at the bicarbonate. 
m If the HCO, is < 22 mEq/L, bicarbonate levels are lower 

than normal. 

w If the HCO, is > 26 MEQ/L, bicarbonate levels are higher 

than normal. 

5. Evaluate the pH, HCO, , and BE for a possible metabolic 

problem. 
a If the pH is < 735 (acidosis), the HCO, is < 22 meEda/L, 

and the BE is <-3 mEd/L, then low bicarbonate levels and 

high H+ concentrations are causing metabolic acidosis. 

change is in the concentration of bicarbonate. In metabolic aci- 

dosis, the amount of bicarbonate is decreased in relation to the 

amount of acid in the body (Figure 10-14A ll). It can develop 

as a result of abnormal bicarbonate losses or because of excess 

nonvolatile acids in the body. The pH falls below 7.35 and the 

bicarbonate concentration is less than 22 mEq/L. Metabolic 

alkalosis, by contrast, occurs when there is an excess of 

bicarbonate in relation to the amount of hydrogen ion 

(Figure 10-14B). The pH is above 7.45 and the bicarbonate 

concentration is greater than 26 mEq/L. 

In respiratory disorders, the primary change is in the con- 

centration of carbonic acid. Respiratory acidosis occurs 

pH 

7.35 

Acidosis Normal Alkalosis 

m If the pH is > 7.45 (alkalosis), the HCO, is > 26 mEd/L, 

and the BE is > +3 mEq/L, then high bicarbonate levels 

are causing metabolic alkalosis. 

6. Look for compensation. 
w Renal compensation: 

“ In respiratory acidosis (pH < 7.35, PaCO, > 45 mmHg), 

the kidneys retain HCO, to buffer the excess acid, so 

the ACO, is > 26 mEq/L. 
« In respiratory alkalosis (pH > 7.45, PaCO, < 35 mmHg), 

the kidneys excrete HO. to minimize the alkalosis, SO 

the HCO, is < 22 mEQ/L. 
m Respiratory compensation 

In metabolic acidosis (pH < 7.35, HCO, < 22 mEq/L), 

the rate and depth of respirations increase, increasing 

carbon dioxide elimination, so the PaCO, is < 35 mmHg. 

= In metabolic alkalosis (pH > 7.45, HCO,” > 26 mEq/L), 

respirations slow, carbon dioxide is retained, so the 

PaCO, is > 45 mmHg. 

7. Evaluate oxygenation. 
tw PaO, < 80 mmHg = hypoxemia; possible hypoventilation 

mw PaO, > 100 mmHg = hyperventilation 

when carbon dioxide is retained, increasing the amount of 

carbonic acid in the body (Figure 10-15A ®). As a result, the 

pH falls to less than 7.35, and the PaCO, is greater than 

45 mmHg. When too much carbon dioxide is “blown off,” 

carbonic acid levels fall and respiratory alkalosis develops 

(Figure 10-15B). The pH rises to above 7.45 and the PaCO, 

is less than 35 mmHg. 

Acid—base disorders are further defined as primary (sim- 

ple) and mixed. Primary disorders usually are due to one 

cause. For example, respiratory failure often causes respira- 

tory acidosis due to retained carbon dioxide; renal failure usu- 

ally causes metabolic acidosis due to retained hydrogen ion 

pH 

Acidosis Normal Alkalosis 

part 18 parts 
carbonic acid bicarbonate 

(H,CO,) (HCO, ) 

A 

26 parts 

bicarbonate 

1 part 

carbonic acid 

(H,CO,) 

Figure 10-14 @ Metabolic acid—base imbalances. A, Metabolic acidosis. B, Metabolic alkalosis. 
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pH 

Normal 

2 parts 

Carbonic acid 

(H,CO,) 

Alkalosis 

bicarbonate 

(HCO, >) 

A 

pH 

Acidosis Normal Alkalosis 

20 parts 

bicarbonate 

0.6 part 

carbonic acid 

(H,CO,) 

Figure 10-15 @ Respiratory acid—base imbalances. A, Respiratory acidosis. B, Respiratory alkalosis. 

and impaired bicarbonate production. Table 10-11 summa- 
rizes primary acid-base imbalances with common causes of 
each. Mixed disorders occur from combinations of respiratory 
and metabolic disturbances. For example, a patient in cardiac 
arrest develops a mixed respiratory and metabolic acidosis 
due to lack of ventilation (and retained CO >) and hypoxia of 
body tissues that leads to anaerobic ecole and acid 
by-products (excess nonvolatile acids). 

FAST FACTS 
m Simple acid-base imbalances are more commonly seen 

than mixed imbalances. Common causes of simple 
acid-base imbalances include the following: 
m Diabetic ketoacidosis (metabolic acidosis) 
= Chronic obstructive lung disease (respiratory acidosis) 
m Anxiety-related (psychogenic) hyperventilation 

(respiratory alkalosis) 

m@ Critically ill patients are at higher risk for mixed 
acid—base panes, 
— are ETT TEN TEEPE RRO wet 

Compensation 
With primary acid—base disorders, compensatory changes in 

the other part of the regulatory system occur to restore a nor- 

mal pH and homeostasis. In metabolic acid—base disorders, the 

change in pH affects the rate and depth of respirations. This, in 

turn, affects carbon dioxide elimination and the PaCO,, helping 

restore the carbonic acid to bicarbonate ratio. The kidneys 

compensate for simple respiratory imbalances. The change in 

pH affects both bicarbonate conservation and hydrogen ion 

elimination (Table 10—12). 

Compensatory changes in respirations occur within minutes 

of a change in pH. These changes, however, become less effec- 

tive over time. The renal response takes longer to restore the 

pH, but is a more effective long-term mechanism. If the pH is 

restored to within normal limits, the disorder is said to be fully 

compensated. When these changes are reflected in ABG values 
but the pH remains outside normal limits, the disorder is said to 

be partially compensated. 

The Patient with Metabolic Acidosis 
Metabolic acidosis (bicarbonate deficit) is characterized by a 
low pH (< 7.35) and a low bicarbonate (< 22 mEq/L). It may be 
caused by excess acid in the body or loss of bicarbonate from 
the body. When metabolic acidosis develops, the respiratory 
system attempts to return the pH to normal by increasing the 
rate and depth of respirations. Carbon dioxide elimination 
increases, and the Paco, falls (< 35 mmHg). 

Risk Factors 
Metabolic acidosis rarely is a primary disorder; it usually 
develops during the course of another disease: 

= Acute lactic acidosis usually results from tissue hypoxia due 
to shock or cardiac arrest. 

a Patients with type 1 diabetes mellitus are at risk for develop- 
ing diabetic ketoacidosis. (¢© See Chapter 20 for more infor- 
mation about diabetes and its complications.) 

# Acute or chronic renal failure impairs the excretion of meta- 
bolic acids. 

m Diarrhea, intestinal suction, or abdominal fistulas increase 
the risk for excess bicarbonate loss. 

Other common causes of metabolic acidosis are listed in 
Table 10-11. 

Pathophysiology 
Three basic mechanisms that can cause metabolic acidosis are 
the following: 

mw Accumulation of metabolic acids 

= Excess loss of bicarbonate 

w An increase in chloride levels 

An accumulation of metabolic acids can result from 
excess acid production or impaired elimination of metabolic 
acids by the kidney. Lactic acidosis develops due to tissue 
hypoxia and a shift to anaerobic metabolism by the cells. 
Lactate and hydrogen ions are produced, forming lactic acid. 
Both oxygen and glucose are necessary for normal cell 
metabolism. When intracellular glucose is inadequate due to 
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TABLE 10-11 Common Causes of Primary Acid-Base Imbalances 

IMBALANCE COMMON CAUSES ee 

Metabolic acidosis 1 Acid production 

pH < 735 m Lactic acidosis 5 

HEOn, —22, merce m Ketoacidosis related to diabetes, starvation, or alcoholism 

Teel values m Salicylate toxicity 

pH < 7.20 | Acid excretion 

HCO ie 10 mEq/L mw Renal failure 

j } Bicarbonate loss a 

m Diarrhea, ileostomy drainage; intestinal fistula 
mw Biliary or pancreatic fistulas S 

? Chloride 

mw Sodium chloride IV solutions 

m Renal tubular acidosis 
m Carbonic anhydrase inhibitors 

Metabolic alkalosis 1 Acid loss or excretion 

pH > 7.45 m Vomiting, gastric suction 
HCO, > 26 mEq/L mw Hypokalemia 

Critical values ? Bicarbonate 

pH > 760 gw Alkali ingestion (bicarbonate of soda) 
m Excess bicarbonate administration HCO, > 40 mEq/L 

Respiratory acidosis 

Dinli<oo 

PaCO, >45 mm Hg 

Critical values 

Acute respiratory acidosis 

Acute respiratory conditions (pulmonary edema, pneumonia, acute asthma) 
Opiate overdose 
Foreign body aspiration 
Chest trauma 

pni< 7.2 

PaCO, > 77 mmHg 

Stroke 

Respiratory alkalosis 

pH > 7.45 

PaCO, < 35 mm Hg 

Fever 

Critical values 

pH > 760 

PaCO, < 20 mmHg 

starvation or a lack of insulin to move it into cells, the body 
breaks down fatty tissue to meet its metabolic needs. In this 
process, fatty acids are released, which are converted to 
ketones; ketoacidosis develops. Substances such as aspirin, 
methanol (wood alcohol), and ethylene (contained in 
antifreeze and solvents) cause a toxic increase in body acids 
by either breaking down into acid products (salicylic acid) or 
stimulating metabolic acid production (Porth & Matfin, 
2009). Renal failure impairs the body’s ability to excrete 
excess hydrogen ions and form bicarbonate. 

Excess metabolic acids increase the hydrogen ion concen- 
tration of body fluids. The excess acid is buffered by bicarbon- 
ate, leading to what is known as a high anion gap acidosis (see 
Box 10-4). 

The pancreas secretes bicarbonate-rich fluid into the small 
intestine. Intestinal suction, severe diarrhea, ileostomy drainage, 

Chronic respiratory acidosis 

Chronic respiratory conditions (COPD, cystic fibrosis) 
Multiple sclerosis, other neuromuscular diseases 

Anxiety-induced hyperventilation (e.g., anxiety) | 

Early salicylate intoxication 
Hyperventilation with mechanical ventilator 

or fistulas can lead to excess losses of bicarbonate. 
Hyperchloremic acidosis can develop when excess chloride 
solutions (such as NaCl or ammonium chloride) are infused, 
causing a rise in chloride concentrations. It also may be related 
to renal disease or administration of carbonic anhydrate inhibitor 
diuretics. The anion gap remains normal in metabolic acidosis 
due to bicarbonate loss or excess chloride. 

Acidosis depresses cell membrane excitability, affecting 
neuromuscular function. It also increases the amount of free 
calcium in ECF by interfering with protein binding. Severe aci- 
dosis (pH of 7.0 or less) depresses myocardial contractility, 
leading to a fall in cardiac output. If kidney function is normal, 
acid excretion and ammonia production increase to eliminate 
excess hydrogen ions. 

Acid—base imbalances also affect electrolyte balance. In 
acidosis, potassium is retained as the kidney excretes excess 



CHAPTER 10 / Nursing Care of Patients with Altered Fluid, Electrolyte, and Acid-Base Balance 227 

TABLE 10-12 Compensation for Simple Acid-Base Imbalances 
PRIMARY DISORDER CAUSE 

Metabolic acidosis Excess nonvolatile acids: 
bicarbonate deficiency 

Metabolic alkalosis Bicarbonate excess 

Respiratory acidosis Retained CO, and excess carbonic acid 

Respiratory alkalosis Loss of CO, and deficient carbonic acid 

hydrogen ions. Excess hydrogen ions also enter the cells, dis- 
placing potassium from the intracellular space to maintain the 
balance of cations and anions within the cells. The effect of 
both processes is to increase serum potassium levels. Also in 
acidosis, calcium is released from its bonds with plasma pro- 
teins, increasing the amount of ionized (free) calcium in the 
blood. Magnesium levels may fall in acidosis. 

Manifestations 
Metabolic acidosis affects the function of many body systems. Its 
general manifestations include weakness and fatigue, headache, 
and general malaise. Gastrointestinal function is affected, causing 
anorexia, nausea, vomiting, and abdominal pain. The level of con- 

sciousness declines, leading to stupor and coma. Cardiac dys- 

rhythmias develop, and cardiac arrest may occur. The skin is often 

warm and flushed. Skeletal problems may develop in chronic 

acidosis, as calcium and phosphate are released from the bones. 

BOX 10-4 Unraveling the Anion Gap 

Calculation of the anion gap can help identify the underlying 
mechanism in metabolic acidosis if it is unclear. 

The number of cations (positively charged ions) and anions 
(negatively charged ions) in ECF normally is equal (refer to 
Figure 10-2). Not all of these ions, however, are measured in 
laboratory testing (e.g., organic acids and proteins). The anion 
gap is calculated by subtracting the sum of two measured 
anions, chloride and bicarbonate, from the concentration of 
the major cation, sodium (see the following figure). The normal 
anion gap is 8 to 12 mEQ/L. 

Excess acids in ECF are buffered by bicarbonate, reducing 
serum bicarbonate levels and the total measured concentra- 
tion of anions. This increases the anion gap (B in figure). When 
bicarbonate is lost from the body or chloride levels increase, 
however, the anion gap remains within normal limits (C in fig- 
ure). This occurs because an increase or decrease in one of 
these negatively charged ions causes a corresponding change 
in the other to maintain balance (e.g., | HCO," < f Cr), and 
there is no change in the amount of unmeasured anions. 

COMPENSATION EFFECT ON ABGS 

Rate and depth of respirations increase, pH 
eliminating additional Co.. iH 2 1 HCG, 

1 -Pacos 

Rate and depth of respirations decrease, ? pH 
retaining CO,. 2 

? HCO, 

? PaCO, 

Kidneys conserve bicarbonate to restore ) pH 
carbonic acid: bicarbonate ratio of 1:20. } Paco 

2 
?t HCO 

Kidneys excrete bicarbonate and conserve ? pH 
H* to restore carbonic acid:bicarbonate ratio. | Paco 

2 
ToHCO, 

Manifestations of compensatory mechanisms are seen. The res- 
pirations are labored, deep and rapid, known as Kussmaul’s 
respirations. The patient may complain of shortness of breath or 
dyspnea. See the Manifestations box on page 228. 

Interdisciplinary Care 
Management of metabolic acidosis focuses on treating the 
underlying cause of the disorder and correcting the acid—base 
imbalance. 

Diagnosis 
The following laboratory and diagnostic tests may be ordered. 

a ABGs generally show a pH of less than 7.35 and a bicarbon- 
ate level of less than 22 mEq/L. A compensatory decrease in 
PaCO, to less than 35 mmHg is usually present. 

Acidosis 
due to excess 

chloride levels 

Acidosis 
due to excess 
organic acids 
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Sodium 142 mEq/L 

Chloride 103 mEq/L 
Bicarbonate 27 mEq/L 

Sodium 142 mEq/L Sodium 142 mEq/L 

Chloride 116 mEq/L 
Bicarbonate 14 mEq/L 

Chloride 103 mEq/L Bicarbonate 14 mEq/L 

A B Cc 

Illustration of the anion gap in metabolic acidosis. A, Normal 
anion gap. B, High anion gap caused by excess acids. C, Normal 
anion gap with hyperchloremia. 
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= Serum electrolytes demonstrate elevated serum potassium 

levels and possible low magnesium levels. The total calcium 

may remain unchanged, although more physiologically 

active ionized calcium is available. Sodium, chloride, and 

bicarbonate levels are used to calculate the anion gap. 

ws The ECG may show changes that reflect both the acidosis (par- 

ticularly when severe) and the accompanying hyperkalemia. 

= Other diagnostic studies such as the blood glucose and renal 

function studies may be ordered to identify the underlying 

cause of metabolic acidosis. 

Medications 
An alkalinizing solution such as bicarbonate may be given if 

the pH is less than 7.2 to reduce the effects of the acidosis 
on cardiac function. Sodium bicarbonate is the most 

commonly used alkalinizing solution; others include lactate, 

citrate, and acetate solutions (which are metabolized to 

bicarbonate). Alkalinizing solutions are given IV for severe 

acute metabolic acidosis. In chronic metabolic acidosis, the 

oral route is used. 
The patient treated with bicarbonate must be carefully 

monitored. Rapid correction of the acidosis may lead to 

metabolic alkalosis and hypokalemia. Hypernatremia and 

hyperosmolality may develop as well, leading to water reten- 

tion and fluid overload. 

PRACTICE ALERT 
As metabolic acidosis is corrected, potassium shifts back 

into the intracellular space. This can lead to hypokalemia 

and cardiac dysrhythmias. Carefully monitor serum 

potassium levels during treatment. 
pessseaacecstesee ee ee NN Ne 

Treatment for diabetic ketoacidosis includes IV insulin and 

fluid replacement (c= see Chapter 20 for the treatment of dia- 

betic ketoacidosis). Alcoholic ketoacidosis is treated with 

saline solutions and glucose. Treatment for lactic acidosis from 

decreased tissue perfusion (e.g., shock or cardiac arrest) 

focuses on correcting the underlying problem and improving 

tissue perfusion. Patients with chronic renal failure and mild or 

moderate metabolic acidosis may or may not require treat- 

ment, depending on the pH and bicarbonate levels. When 

metabolic acidosis is due to diarrhea, treatment includes cor- 

recting the underlying cause and providing fluid and elec- 

trolyte replacement. 

| MANIFESTATIONS of Metabolic Acidosis 

Anorexia 
»-Néusea and vomiting 

Abdorninal pain 

Weakness 

Fatigue 

General malaise 

Decreasing levels of consciousness 
Dysrhythmias 

Bradycardia 

Warm, flushed skin 
Hyperventilation (Kussmaul's respirations) BEEBEEBHSESE BS Be 

ZO Nursing Care 
Nurses frequently provide care for patients with metabolic aci- 

dosis, although the focus of care often is the disorder underly- 

ing the acidosis (e.g., diabetes mellitus, renal failure) rather 

than the acidosis itself. For this reason, it is vital for the nurse 

to be aware of the effects of the acidosis and its implications for 

nursing care, 

Health Promotion 
To promote health in patients at risk for metabolic acidosis, 

discuss management of their underlying disease process (e.g., 

type 1 diabetes or renal failure) to prevent complications such 

as diabetic ketoacidosis and metabolic acidosis. Because early 

manifestations of metabolic acidosis (e.g., fatigue, general 

malaise, anorexia, nausea, abdominal pain) resemble those of 

common viral disorders such as “the flu,” stress the importance 

of promptly seeking treatment if these manifestations develop. 

Assessment 
Assessment data related to metabolic acidosis include 

the following: 

a Health history: Current manifestations, including anorexia, 

nausea, vomiting, abdominal discomfort, fatigue, lethargy, 

other manifestations; duration of manifestations and any pre- 

cipitating factors such as diarrhea, ingestion of a toxin such as 

aspirin, methanol, or ethylene; chronic diseases such as dia- 

betes or renal failure, cirrhosis of the liver, or endocrine dis- 

orders; current medications. 

= Physical assessment: Mental status and level of conscious- 

ness; vital signs; apical and peripheral pulses; skin color and 

temperature; abdominal contour and distention; bowel 

sounds; urine output. 

PRACTICE ALERT 
Apply firm pressure to the puncture site for 2-5 minutes after 

the needle is withdrawn following aspiration of arterial blood 

to measure ABGs to prevent bleeding into the surrounding 

tissues. Pressure may need to be applied longer for patients 

receiving anticoagulation medications. 
IPERS ANSORNREREE EE REO 

Nursing Diagnoses and Interventions 
Nursing management of patients with metabolic acidosis often 

focuses on the primary disorder (e.g., diabetic ketoacidosis or 

renal failure); however, the acidosis itself has effects that must 

be attended to when providing care. 

Decreased Cardiac Output 
Metabolic acidosis affects cardiac output by decreasing 
myocardial contractility, slowing the heart rate, and increasing 
the risk for dysrhythmias. The accompanying hyperkalemia 
increases the risk for decreased cardiac output as well (see the 
earlier discussion about hyperkalemia). 

= Monitor vital signs, including peripheral pulses and capillary 
refill. Hypotension, diminished pulse strength, and slowed 
capillary refill may indicate decreased cardiac output and 
impaired tissue perfusion. Poor tissue perfusion can increase 
the risk for lactic acidosis. 



CHAPTER 10 / Nursing Care of Patients with Altered Fluid, Electrolyte, and Acid-Base Balance 229 

= Monitor the ECG pattern for dysrhythmias and changes 
characteristic of hyperkalemia. Notify the physician of 
changes. Progressive ECG changes such as widening of the 
QRS complex indicate an increasing risk of dysrhythmias 
and cardiac arrest. Dysrhythmias further decrease cardiac 
output, possibly intensifying the degree of acidosis. 

= Monitor laboratory values, including ABGs, serum elec- 
trolytes, and renal function studies (serum creatinine and 
BUN). Frequent monitoring of laboratory values allows 
evaluation of the effectiveness of treatment as well as early 
identification of potential problems. 

Risk for Fluid Volume Excess 
Administering bicarbonate to correct acidosis increases the risk 
for hypernatremia, hyperosmolality, and fluid volume excess. 

# Monitor and maintain fluid replacement as ordered, Monitor 
serum sodium levels and osmolality. Bicarbonate administra- 
tion can cause hypernatremia and hyperosmolality, leading to 
water retention. 

= Monitor heart and lung sounds, CVP, and respiratory status. 
Increasing dyspnea, adventitious lung sounds and a high 
CVP reading, and a third heart sound (S;) due to the 
volume of blood flow through the heart are indicative of 
hypervolemia and should be reported to the healthcare 
provider. 

= Assess for edema, particularly in the back, sacral, and peri- 
orbital areas. Initially, edema affects dependent tissues—the 
back and sacrum in patients who are bedridden. Periorbital 
edema indicates more generalized edema. 

m Assess urine output hourly. Maintain accurate intake and 
output records. Note urine output less than 30 mL/hour or a 
positive fluid balance on 24-hour total intake and output cal- 
culations. Heart failure and inadequate renal perfusion may 
lead to decreased urine output. 

m Obtain daily weights using consistent conditions. Daily 
weights are an accurate indicator of fluid balance. 

a Administer prescribed diuretics as ordered, monitoring the 

patient’s response to therapy. Loop or high-ceiling diuretics 

such as furosemide [Lasix] can lead to further electrolyte 

imbalances, especially hypokalemia. This is a significant 

risk like that seen during correction of metabolic acidosis. 

Risk for Injury 

Mental status and brain function are affected by acidosis, 

increasing the risk for injury. 

= Monitor neurologic function, including mental status, level 

of consciousness, and muscle strength. As the pH falls, 

mental functioning declines, leading to confusion, stupor, 

and a decreasing level of consciousness. 

= Institute safety precautions as necessary: Keep the bed in 

its lowest position, side rails raised. These measures help 

protect the patient from injury resulting from confusion or 

disorientation. 

= Keep clocks, calendars, and familiar objects at bedside. 

Orient to time, place, and circumstances as needed. Allow 

significant others to remain with the patient as much as pos- 

sible. An unfamiliar environment and altered thought 

processes can further increase the risk for injury. Significant 
others provide a sense of security and reduce anxiety. 

Nursing care also includes measures to treat the underlying 
disorder, such as diabetic ketoacidosis. Refer to the chapters on 
diabetes (e> Chapter 20) and renal failure (ee Chapter 28) for 
specific interventions. 

Community-Based Care 
Discharge planning and teaching focus on the underlying cause 
of the imbalance. The patient who has developed ketoacidosis as 
a result of diabetes mellitus, starvation, or alcoholism needs 
interventions and teaching to prevent future episodes of acidosis. 
Diet, medication management, and alcohol dependency treat- 
ment are vital teaching areas. When metabolic acidosis is related 
to renal failure, the patient should be referred for management of 
the renal failure itself. Patients who have experienced diarrhea or 
excess ileostomy drainage leading to bicarbonate loss need 
information about appropriate diarrhea treatment strategies and 
when to call their primary care provider. 

The Patient with Metabolic Alkalosis 
Metabolic alkalosis (bicarbonate excess) is characterized by a 
high pH (> 7.45) and a high bicarbonate (> 26 mEq/L). It may be 
caused by loss of acid or excess bicarbonate in the body. When 
metabolic alkalosis develops, the respiratory system attempts to 
return the pH to normal by slowing the respiratory rate. Carbon 
dioxide is retained, and the PaCO, increases (> 45 mmHg). 

Risk Factors 
As is the case with other acid-base imbalances, metabolic alka- 
losis rarely occurs as a primary disorder. Risk factors include 
hospitalization, hypokalemia, and treatment with alkalinizing 
solutions (e.g., bicarbonate). 

Pathophysiology 
Hydrogen ions may be lost via gastric secretions through the 
kidneys, or because of a shift of H* into the cells. Metabolic 
alkalosis due to loss of hydrogen ions usually occurs because 
of vomiting or gastric suction. Gastric secretions are highly 
acidic (pH | to 3). When these are lost through vomiting or gas- 
tric suction, the alkalinity of body fluids increases. This 
increased alkalinity results both from the loss of acid and selec- 
tive retention of bicarbonate by the kidneys as chloride is 
depleted. (Chloride is the major anion in ECF; when it is lost, 
bicarbonate is retained as a replacement anion.) 

Increased renal excretion of hydrogen ions can be prompted 
by hypokalemia as the kidneys try to conserve potassium, 
excreting hydrogen ion instead. Hypokalemia contributes to 
metabolic alkalosis in another way as well. When potassium 
shifts out of cells to maintain extracellular potassium levels, 
hydrogen ions shift into the cells to maintain the balance 
between cations and anions within the cell. 

Excess bicarbonate usually occurs as a result of ingesting 
antacids that contain bicarbonate (such as soda bicarbonate or 
Alka-Seltzer) or overzealous administration of bicarbonate to 
treat metabolic acidosis. Common causes of metabolic alkalo- 
sis are summarized in Table 10-11. 
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In alkalosis, more calcium combines with serum proteins, 

reducing the amount of ionized (physiologically active) cal- 

cium in the blood. This accounts for many of the common man- 

ifestations of metabolic alkalosis. Alkalosis also affects 

potassium balance: Hypokalemia not only can cause metabolic 

alkalosis (see the earlier discussion), but it also can result from 

metabolic alkalosis. Hydrogen ions shift out of the intracellu- 

lar space to help restore the pH, prompting more potassium to 

enter the cells and depleting ECF potassium. The high pH 

depresses the respiratory system as the body retains carbon 

dioxide to restore the carbonic acid to bicarbonate ratio. 

Manifestations and Complications 

Manifestations of metabolic alkalosis (see the following box) 

occur as a result of decreased calcium ionization and are simi- 

lar to those of hypocalcemia, including numbness and tingling 

around the mouth, fingers, and toes; dizziness; Trousseau’s 

sign; and muscle spasm. As the respiratory system compen- 

sates for metabolic alkalosis, respirations are depressed and 

respiratory failure with hypoxemia and respiratory acidosis 

may develop. 

Interdisciplinary Care 
Interdisciplinary management of metabolic alkalosis focuses 

on diagnosing and correcting the underlying cause. 

Diagnosis 
The following laboratory and diagnostic tests may be ordered. 

= ABGs show a pH greater than 7.45 and bicarbonate level 

greater than 26 mEq/L. With compensatory hypoventila- 

tion, carbon dioxide is retained, and the PaCO, is greater 

than 45 mmHg. 

= Serum electrolytes often demonstrate decreased serum potas- 

sium (< 3.5 mEq/L) and decreased chloride (< 95 mEq/L) 

levels. The serum bicarbonate level is high. Although the 

total serum calcium may be normal, the ionized fraction of 

calcium is low. 
a Urine pH may be low (pH | to 3) if metabolic acidosis is 

caused by hypokalemia. The kidneys selectively retain 

potassium and excrete hydrogen ion to restore ECF potas- 

sium levels. Urinary chloride levels may be normal or greater 

than 250 mEq/24 hours. 

w The ECG pattern shows changes similar to those seen with 

hypokalemia. These changes may be due to hypokalemia or 

to the alkalosis. 
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Hypotension 

Seizures 

Respiratory failure Bee ew ee 

Medications 
Treatment of metabolic alkalosis includes restoring normal 

fluid volume and administering potassium chloride and sodium 

chloride solution. The potassium restores serum and intracellu- 

lar potassium levels, allowing the kidneys to more effectively 

conserve hydrogen ions. Chloride promotes renal excretion of 

bicarbonate. Sodium chloride solutions restore fluid volume 

deficits that ‘can contribute to metabolic alkalosis. In severe 

alkalosis, an acidifying solution such as dilute hydrochloric 

acid or ammonium chloride may be administered. In addition, 

drugs may be used to treat the underlying cause of the alkalosis. 
\ 

ZO Nursing Care 
Health Promotion 
Health promotion activities focus on teaching patients the risks 

of using sodium bicarbonate as an antacid to relieve heartburn 

or gastric distress. Stress the availability of other effective 

antacid preparations and the need to seek medical evaluation 

for persistent gastric manifestations. In the hospital setting, 

carefully monitor laboratory values for patients at risk for 

developing metabolic alkalosis, particularly patients undergo- 

ing continuous gastric suction. 

Assessment 
Focused assessment data related to metabolic alkalosis include 

the following: 

= Health history: Current manifestations, such as numbness 

and tingling, muscle spasms, dizziness, other manifestations; 

duration of manifestations and any precipitating factors 

such as bicarbonate ingestion, vomiting, diuretic therapy, or 

endocrine disorders; current medications. 

mu Physical assessment: Vital signs including apical pulse 

and rate and depth of respirations; muscle strength; deep ten- 

don reflexes. 

Nursing Diagnoses and Interventions 
As with metabolic acidosis, nursing care of the patient with 

metabolic alkalosis often focuses on intervening for patient 

responses to the primary problem, rather than the alkalosis 

itself. However, the risk for impaired gas exchange is a priority 

problem, especially with severe metabolic alkalosis. 

Risk for Impaired Gas Exchange 
Respiratory compensation for metabolic alkalosis depresses 

the respiratory rate and reduces the depth of breathing to pro- 

mote carbon dioxide retention. As a result, the patient is at risk 

for impaired gas exchange, especially in the presence of under- 
lying lung disease. 

= Monitor respiratory rate, depth, and effort. Monitor oxygen sat- 

uration continuously, reporting an oxygen saturation level of 
less than 95% (or as ordered). The depressed respiratory drive 
associated with metabolic alkalosis can lead to hypoxemia and 
impaired oxygenation of tissues. Oxygen saturation levels of 
less than 90% indicate significant oxygenation problems. 

m Assess skin color; note and report cyanosis around the 
mouth. Central cyanosis, seen around the mouth and oral 
mucous membranes, indicates significant hypoxia. 
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= Monitor mental status and level of consciousness (LOC). 
Report decreasing LOC or behavior changes such as rest- 
lessness, agitation, or confusion. C. hanges in mental status or 
behavior may be early manifestations of hypoxia. 

= Place in semi-Fowler’s or Fowler’s position as tolerated. 
Elevating the head of the bed facilitates alveolar ventilation 
and gas exchange. 

= Schedule nursing care activities to allow rest periods. The 
patient who is hypoxemic has limited energy reserves, 
necessitating frequent rest and limited activities, 

= Administer oxygen as ordered or necessary to maintain oxy- 
gen saturation levels. Supplemental oxygen can help maintain 
blood and tissue oxygenation despite depressed respirations. 

Fluid Volume Deficit 
Patients with metabolic alkalosis often have an accompanying 
fluid volume deficit. 

# Assess vital signs, CVP, and peripheral pulse volume at 
least every 4 hours. Hypotension, tachycardia, a low CVP. 
and weak, easily obliterated peripheral pulses indicate 
hypovolemia. 

= Weigh daily under standard conditions (time of day, cloth- 
ing, and scale). Rapid weight changes accurately reflect fluid 
balance. 

Administer IV fluids as prescribed using an infusion pump. 
Monitor for indicators of fluid overload if rapid fluid replace- 
ment is ordered: dyspnea, tachypnea, tachycardia, increased 
CVP, jugular vein distension, and edema. Rapid fluid 
replacement may lead to hypervolemia, resulting in 
pulmonary edema and cardiac failure, particularly in 
patients with compromised cardiac and renal function. 

= Monitor serum electrolytes, osmolality, and ABG values. 
Rehydration and administration of potassium chloride will 
affect both acid-base and fluid and electrolyte balance. 
Careful monitoring is important to identify changes. 

Community-Based Care 
When preparing the patient with metabolic alkalosis for dis- 

charge, consider the cause of the alkalosis and any underlying 

factors. For example, provide teaching about the following: 

= Using appropriate antacids for heartburn and gastric distress 

= Using potassium supplements as ordered or eating high- 

potassium foods to avoid hypokalemia if taking a potassium- 

wasting diuretic or if aldosterone production is impaired 

= Contacting the primary care provider if uncontrolled or 

extended vomiting develops 

The Patient with Respiratory Acidosis 
Respiratory acidosis is caused by an excess of dissolved carbon 

dioxide, or carbonic acid. It is characterized by a pH less than 

7.35 and a PaCO, greater than 45 mmHg. Respiratory acidosis 

may be either acute or chronic. In chronic respiratory acidosis, 

the bicarbonate is higher than 26 mEq/L as the kidneys com- 

pensate by retaining bicarbonate. 

Risk Factors 
Acute or chronic lung disease (e.g., pneumonia or chronic 

obstructive pulmonary disease [COPD)]) is the primary risk fac- 

tor for respiratory acidosis. Other conditions that depress or 

interfere with ventilation, such as excess narcotic analgesics, 
airway obstruction, or neuromuscular disease, also are risk fac- 
tors for respiratory acidosis. Selected causes of respiratory aci- 
dosis are listed in Table 10-11. 

Pathophysiology 
Both acute and chronic respiratory acidosis result from car- 
bon dioxide retention caused by alveolar hypoventilation. 
Hypoxemia (low oxygen in the arterial blood) frequently 
accompanies respiratory acidosis. 

ACUTE RESPIRATORYACIDOSIS Acute respiratory acidosis 
occurs as the result of a sudden failure of ventilation. Chest 
trauma, aspiration of a foreign body, acute pneumonia, and 
overdoses of narcotic or sedative medications can lead to this 
condition. Because acute respiratory acidosis occurs with the 
sudden onset of hypoventilation—for example, with cardiac 
arrest—the PaCO, rises rapidly and the pH falls markedly. A pH 
of 7 or lower can occur within minutes (Metheny, 2000). The 
serum bicarbonate level initially is unchanged because the com- 
pensatory response of the kidneys occurs over hours to days. 

Hypercapnia (increased carbon dioxide levels) affects neu- 
rologic function and the cardiovascular system. Carbon dioxide 
rapidly crosses the blood-brain barrier. Cerebral blood vessels 
dilate and, if the condition continues, intracranial pressure 
increases and papilledema (swelling and inflammation of the 
optic nerve where it enters the retina) develops (Porth & 
Matfin, 2009). Peripheral vasodilation also occurs, and the 
pulse rate increases to maintain cardiac output. 

CHRONIC RESPIRATORY ACIDOSIS Chronic respiratory 
acidosis is associated with chronic respiratory or neuromuscu- 
lar conditions such as COPD, asthma, cystic fibrosis, or multi- 
ple sclerosis. These conditions affect alveolar ventilation 
because of airway obstruction, structural changes in the lung, 
or limited chest wall expansion. Most patients with chronic res- 
piratory acidosis have COPD with chronic bronchitis and 
emphysema. (¢ See Chapter 37 for more information about 
COPD.) In chronic respiratory acidosis, the PaCO, increases 
over time and remains elevated. The kidneys retain bicarbon- 
ate, increasing bicarbonate levels, and the pH often remains 
close to the normal range. 

The acute effects of hypercapnia may not develop because 
carbon dioxide levels rise gradually, allowing compensatory 
changes to occur. When carbon dioxide levels are chronically 
elevated, the respiratory center becomes less sensitive to the 
gas as a stimulant of the respiratory drive. The PaO, provides 
the primary stimulus for respirations. Patients with chronic res- 
piratory acidosis are at risk for developing carbon dioxide nar- 
cosis, with manifestations of acute respiratory acidosis, if the 
respiratory center is suppressed by administering excess sup- 
plemental oxygen. 

PRACTICE ALERT 
Carefully monitor neurologic and respiratory status in patients 

with chronic respiratory acidosis who are receiving oxygen 

therapy. Immediately report a decreasing LOC or depressed 
respirations. 

aa pat tsese cence 
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Manifestations 
The manifestations of acute and chronic respiratory acidosis 

differ, In acute respiratory acidosis, the rapid rise in PaCO, lev- 

els causes manifestations of hypercapnia. Cerebral vasodila- 

tion causes manifestations such as headache, blurred vision, 

irritability, and mental cloudiness. If the condition continues, 

the level of consciousness progressively decreases. Rapid and 

dramatic changes in ABGs can lead to unconsciousness and 

ventricular fibrillation, a potentially lethal cardiac dysrhyth- 

mia. The skin of the patient with acute respiratory acidosis may 

be warm and flushed, and the pulse rate is elevated. 

The manifestations of chronic respiratory acidosis include 

weakness and a dull headache. Sleep disturbances, daytime 

sleepiness, impaired memory, and personality changes also 

may be manifestations of chronic respiratory acidosis (see the 

following box). 

Interdisciplinary Care 
Patients with acute respiratory failure usually require treatment 

in the emergency department or intensive care unit. The focus is 

on restoring adequate ventilation and gas exchange. Hypoxemia 

often accompanies acute respiratory acidosis, so oxygen is 

administered as well. Supplemental oxygen is administered 

with caution to patients with chronic respiratory acidosis. 

Diagnosis 
The following laboratory and diagnostic tests may be ordered. 

a ABGs show a pH of less than 7.35 and a PaCO, of more than 

45 mmHg. In acute respiratory acidosis, the bicarbonate 

level is initially within normal range but increases to greater 

than 26 mEq/L if the condition persists. In chronic respira- 

tory acidosis, both the PaCO, and the HCO,” may be signif- 

icantly elevated. 

a Serum electrolytes may show hypochloremia (chloride level 

< 98 mEq/L) in chronic respiratory acidosis. 

a Pulmonary function tests may be done to determine if 

chronic lung disease is the cause of the respiratory acido- 

sis. These studies would not be done during the acute 

period, however. 

Additional diagnostic tests may be done to identify the under- 

lying cause of the respiratory acidosis. Chest x-ray and sputum 

studies (cytology and culture) may be ordered to identify an 
if 

| MANIFESTATIONS of Respiratory Acidosis 
‘\ACUTE RESPIRATORY ACIDOSIS 

i Headache 
@ Warm, flushed skin 

Blurred vision 

Irritability, altered mental status 

Decreasing level of consciousness 

Cardiac arrest 

CHRONIC RESPIRATORY ACIDOSIS 
Weakness 

Dull headache 

Sleep disturbances with daytime sleepiness 
Impaired memory 

Personality changes 

acute or chronic lung disorder. If drug overdose is suspected, 

serum levels of the drug may be obtained. 

Medications 
Bronchodilator drugs may be administered to open the air- 

ways and antibiotics prescribed to treat respiratory infections. 

If excess narcotics or anesthetic has caused acute respiratory 

acidosis, drugs to reverse their effects (such as naloxone) may 

be given. 

Respiratory Support 
Treatment of respiratory acidosis, either acute or chronic, 

focuses on improvin® alveolar ventilation and gas exchange. 

Patients with severe respiratory acidosis and hypoxemia may 

require intubation and mechanical ventilation (°° see 

Chapter 37 for more information about these procedures). The 

PaCO, level is lowered slowly to avoid complications such as 

cardiac dysrhythmias and decreased cerebral perfusion. In 

patients with chronic respiratory acidosis, oxygen is adminis- 

tered cautiously to avoid carbon dioxide narcosis. 

Pulmonary hygiene measures, such as breathing treatments 

or percussion and drainage, may be instituted. Adequate hydra- 

tion is important to promote removal of respiratory secretions. 

ZO Nursing Care 
See the Case Study & Nursing Care Plan: 

Respiratory Acidosis on page 234. 

Acute 

Health Promotion 
Health promotion activities related to respiratory acidosis 

focus on identifying, monitoring, and teaching patients at risk. 

Carefully monitor patients receiving anesthesia, narcotic anal- 

gesics, or sedatives for manifestations of respiratory depres- 

sion. Monitor the response of patients with a history of chronic 

lung disease to oxygen therapy. Teach patients who have an 

identified risk for respiratory acidosis (such as people using 

narcotic analgesia for cancer pain and people with chronic lung 

disease) and their families about early manifestations of respi- 

ratory depression and acidosis, and instruct them to immedi- 

ately contact their care provider if manifestations develop. 

Assessment 
Assessment data related to respiratory acidosis include the 

following: 

m Health history: Current manifestations, including headache, 

irritability or lethargy, difficulty thinking, blurred vision, and 

other manifestations; duration of manifestations and any pre- 

cipitating factors such as drug use or respiratory infection; 

chronic diseases such as cystic’ fibrosis or COPD; current 

medications. 

= Physical assessment: Mental status and level of conscious- 

ness; vital signs; skin color and temperature; rate and depth 
of respirations, pulmonary excursion, lung sounds; examina- 
tion of optic fundus for possible papilledema. 

Nursing Diagnoses and Interventions 
Restoring effective alveolar ventilation and gas exchange is the 
priority of interdisciplinary and nursing care for patients with 
respiratory acidosis. 
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Impaired Gas Exchange 
= Frequently assess respiratory status, including rate, depth, 

effort, and oxygen saturation levels. Decreasing respiratory rate 
and effort along with decreasing oxygen saturation levels may 
signal worsening respiratory failure and respiratory acidosis. 

= Frequently assess level of consciousness. A decline in LOC 
may indicate increasing hypercapnia and the need for 
increasing ventilatory support (such as intubation and 
mechanical ventilation). 

= Promptly evaluate and report ABG results to the physician 
and respiratory therapist. Rapid changes in carbon dioxide 
or oxygen levels may necessitate modification of the 
treatment plan to prevent complications of overcorrection of 
respiratory acidosis. 

= Place in semi-Fowler’s to Fowler’s position as tolerated, 
Elevating the head of the bed promotes lung expansion and 
gas exchange. 

= Administer oxygen as ordered. Carefully monitor response. 
Reduce the oxygen flow rate or percentage and immediately 
report increasing somnolence. Supplemental oxygen can 
suppress the respiratory drive in patients with chronic 
respiratory acidosis. 

Ineffective Airway Clearance 
= Frequently auscultate breath sounds (whether on or off a 

mechanical ventilator). Increasing adventitious sounds or 
decreasing breath sounds (faint or absent) may indicate 
worsening airway clearance due to obstruction or fatigue. 

= Encourage the patient with chronic respiratory acidosis to use 
pursed-lip breathing. Pursed-lip breathing helps maintain 
open airways throughout exhalation, promoting carbon 
dioxide elimination. 

= Frequently reposition and encourage ambulation as toler- 

ated. Repositioning, sitting at the bedside, and ambulation 

promote airway clearance and lung expansion. 

= Encourage fluid intake of up to 3000 mL per day as tolerated 

or allowed. Fluids help liquefy secretions and hydrate 

respiratory mucous membranes, promoting airway clearance. 

ws Administer medications such as inhaled bronchodilators as 

ordered. Inhaled bronchodilators help relieve bronchial 

spasm, dilating airways. 

m Provide percussion, vibration, and postural drainage as 

ordered. Pulmonary hygiene measures such as_ these 

help loosen respiratory secretions so they can be coughed 

out of airways. 

Using NANDA, NIC, and NOC 
Linkages between a selected NANDA nursing diagnosis, NIC, 

and NOC for the patient with respiratory acidosis are shown in 

the chart that follows. 

Community-Based Care 
Planning and teaching for home care focuses on the health 

problem that caused the patient to develop respiratory acidosis. 

The patient who developed acute respiratory acidosis as a result 

of acute pneumonia or chest trauma may only require teaching 

to prevent future problems. If acute respiratory acidosis 

occurred secondarily to a narcotic overdose, determine if the 

drug was prescribed for pain or if it was an illicit street drug. 

NANDA, NIC, ANDNOC LINKAGES © 

NANDA Ineffective Airway Clearance 

a 

Acid-Base Management: 
Respiratory Acidosis 
Airway Management 

NIC Cough Enhancement 
Respiratory Monitoring 

Ventilation Assistance 

a 

Electrolyte and Acid-Base Balance 

NOC Respiratory Status: Airway Patency 

Respiratory Status: Ventilation 

Data from NANDA International. (2009). Nursing diagnoses: Definitions & classification 

2009-2011. Oxford, UK: Wiley-Blackwell; Bulechek, G., Butcher, H., Dochterman, K. 

(Eds.). (2008), Nursing interventions classification (NIC) (5th ed.). (pp. 111, 113-114, 
121, 241, 790). St. Louis: Elsevier Mosby; and Moorhead, M., Johnson, M., Maas, M., 
and Swanson, E. (Eds.). (2008). Nursing outcomes classification (NOC) (4th ed.). 

(pp. 340-341, 581, 583-584). St. Louis: Elsevier Mosby. 

Provide teaching to the patient who requires narcotic medica- 
tion on a continuing basis. Refer the patient using illicit drugs 
to a substance abuse counselor, treatment center, or Narcotics 
Anonymous as appropriate. 

For patients with chronic lung disease, discuss ways to 
avoid future episodes of acute respiratory failure. Encourage 
the patient to be immunized against pneumococcal pneumonia 
and influenza. Discuss ways to avoid acute respiratory infec- 
tions and measures to take when respiratory status is further 
compromised. 

The Patient with Respiratory Alkalosis 
Respiratory alkalosis is characterized by a pH greater than 7.45 
and a PaCO, of less than 35 mmHg. It is always caused by 
hyperventilation leading to a carbon dioxide deficit. 

Risk Factors 
Anxiety with hyperventilation is the most common cause of res- 
piratory alkalosis; therefore, anxiety disorders increase the risk 
for this acid—base imbalance. In the patient who is critically ill, 
mechanical ventilation is a risk factor for respiratory alkalosis. 

Pathophysiology 
In acute respiratory alkalosis, the pH rises rapidly as the Paco, 
falls. Because the kidneys are unable to rapidly adapt to the 
change in pH, the bicarbonate level remains within normal limits. 
Anxiety-based hyperventilation is the most common cause of 

acute respiratory alkalosis. Other physiologic causes of hyper- 

ventilation include high fever, hypoxia, gram-negative bac- 

teremia, and thyrotoxicosis. Early salicylate intoxication (aspirin 

overdose), encephalitis, and high progesterone levels in preg- 

nancy directly stimulate the respiratory center, potentially leading 

to hyperventilation and respiratory alkalosis. Hyperventilation 

also can occur during anesthesia or mechanical ventilation if the 

rate and tidal volume (depth) of ventilations is excessive. 

If hyperventilation continues, the kidneys compensate by 

eliminating bicarbonate to restore the bicarbonate to carbonic 
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CASE STUDY & NURSING CARE PLAN Acute Respiratory Acidosis 

Marlene Hitz, aged 76, is 
eating lunch with her 

friends when she suddenly 

begins to choke and is unable to breathe. After sev- 

eral minutes of trying, an attendant at the senior center success- 

fully dislodges some meat caught in Ms. Hitz’s throat by using the 

Heimlich maneuver. Ms. Hitz is taken by ambulance to the emer- 

gency department for follow-up because she was apneic for 3 to 

4 minutes, her respirations are shallow, and she is disoriented. 

ASSESSMENT 

Ms. Hitz is placed in an observation room. Oxygen is started at 

4 L/min per nasal cannula. David Love, the nurse admitting 

Ms. Hitz, makes the following assessments: T 98.2, P 102, R 36 

and shallow, BP 146/92. Skin is warm and dry. Alert but restless 

and not oriented to time or place; responds slowly to questions. 

Stat ABGs are drawn, a chest xray is done, and D5 1/2 NS is 

started IV at 50 mL/h. 
The chest xray shows no abnormality. ABG results are pH 

738 (normal: 735 to 745), Paco, 48 mmHg (normal: 35 to 

45 mmHg), PaO, 92 mmHg (normal: 80 to 100 mmHg), and 

HCO, 24 mEq/L (normal: 22 to 26 mEq/L). 

DIAGNOSES 

m /mpaired Gas Exchange related to temporary airway 

obstruction 
mg Anxiety related to emergency hospital admission 
m Risk for Injury related to confusion 

EXPECTED OUTCOMES 

mB Regain normal gas exchange and ABG values. 
& Be oriented to time, place, and person. 

sme ge em mesenger 

acid ratio. The bicarbonate level is lower than normal in 

chronic respiratory alkalosis, and the pH may be close to the 

normal range. 

Alkalosis increases binding of extracellular calcium to 

albumin, reducing ionized calcium levels. As a result, neuro- 

muscular excitability increases and manifestations similar to 

hypocalcemia develop. Low carbon dioxide levels in the blood 

cause vasoconstriction of cerebral vessels, increasing the neu- 

rologic manifestations of the disorder. 

Manifestations 
The manifestations of respiratory alkalosis include light- 

headedness, a feeling of panic and difficulty concentrating, cir- 

cumoral and distal extremity paresthesias, tremors, and 

positive Chvostek’s and Trousseau’s signs. The patient also 

may experience tinnitus, a sensation of chest tightness, and pal- 

pitations (cardiac dysrhythmias). Seizures and loss of con- 

sciousness may occur. (See the following Manifestations-box.) 

Interdisciplinary Care 
Management of respiratory alkalosis focuses on correcting the 

imbalance and treating the underlying cause. 

Diagnosis 
ABGs generally show a pH greater than 7.45 and a PaCO, of 
less than 35 mmHg. In chronic hyperventilation, there is a com- 
pensatory decrease in serum bicarbonate to less than 22 mEq/L 
and the pH may be near normal. 

m Regain appropriate mental status. 

m Remain free of injury. 

PLANNING AND IMPLEMENTATION N 

= Monitor ABGs, to be redrawn in 2 hours. 

= Monitor vital signs and respiratory status (including oxygen 

saturation)severy 15 minutes for the first hour, then every hour. 

= Assess color of skin, nail beds, and oral mucous membranes 

every hour. a 
m Assess mental status and orientation every hour. 

m Monitor anxiety level as evidenced by restlessness and 

agitation. ~ 
gw Maintain a calm, quiet environment. 

m Provide reorientation and explain all activities. 

m Keep side rails in place, and place call bell within reach. 

EVALUATION 

Ms. Hitz remains in the emergency department for 6 hours. Her 

ABGs are still abnormal, and David now notes the presence of 

respiratory crackles and wheezes. She is less anxious and 

responds appropriately when asked who and where she is. 

Because she has not regained normal gas exchange, Ms. Hitz is 

admitted to the hospital for continued observation and treatment. 

CRITICAL THINKING IN THE NURSING PROCESS 
1. Describe the pathophysiologic process that leads to acute res- 

piratory acidosis in Ms. Hitz. 
2. Describe the effect of acidosis on mental function. 

3. What teaching would you provide to Ms. Hitz to prevent future 

episodes of choking? 

See Evaluating Your Response in Appendix C. 

Medications 
A sedative or antianxiety agent may be necessary to relieve 

anxiety and restore a normal breathing pattern. Additional 

drugs to correct underlying problems other than anxiety- 

induced hyperventilation may be ordered. 

Respiratory Therapy 
The usual treatment for anxiety-related respiratory alkalosis 

involves instructing the patient to breathe more slowly and hav- 

ing the patient breathe into a paper bag or rebreather mask. This 

allows rebreathing of exhaled carbon dioxide, increasing 

PaCO, levels, and reducing the pH. If excessive ventilation by 

a mechanical ventilator is the cause of respiratory alkalosis, 

ventilator settings are adjusted to reduce the respiratory rate 

and tidal volume as indicated. When hypoxia is the underlying 

cause of hyperventilation, oxygen is administered. 

| MANIFESTATIONS of Respiratory Alkalosis 

Dizziness 
Numbness and tingling around mouth, hands, and feet 
Palpitations 

Dyspnea 

Chest tightness 

Anxiety/panic 

Tremors 

Tetany 

Seizures, loss of consciousness 
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ZO Nursing Care 
Health Promotion 
Identify patients at risk in the hospital (e.g., patients on 
mechanical ventilation or who have a fever or. infection), and 
monitor assessment data and ABGs to identify early manifes- 
tations of hyperventilation and respiratory alkalosis. 

Assessment, Diagnoses, and Interventions 
Ineffective Breathing Pattern 
The usual cause of hyperventilation and respiratory alkalosis is 
psychologic, although physiologic disorders also can lead to 
hyperventilation. It is important to not only address the hyper- 
ventilation, but also to identify the underlying cause. 

= Assess respiratory rate, depth, and ease. Monitor vital signs 
(including temperature) and skin color. Assessment data can 
help identify the underlying cause, such as a fever or hypoxia. 

# Obtain subjective assessment data such as circumstances 
leading up to the current situation, current health and recent 
illnesses or medication use, and current manifestations. 
Subjective data provide cues to the cause and circumstances 
of the hyperventilation response. 

= Reassure the patient that he or she is not experiencing a heart 
attack and that manifestations will resolve when breathing 

returns to normal. Manifestations of hyperventilation and 
respiratory alkalosis such as dyspnea, chest tightness or 
pain, and palpitations can mimic those of a heart attack. 

= Instruct the patient to maintain eye contact and breathe with 
you to slow the respiratory rate. These measures help to make 
the patient aware of respirations and provide a sense of 
support and control (Ackley & Ladwig, 2006). 
Have the patient breathe into a paper bag. This allows the 
patient to rebreathe exhaled carbon dioxide, increasing the 
PaCO, and decreasing the pH. 

= Protect the patient from injury. Jf hyperventilation continues 
to the point at which the patient loses consciousness, 
respirations will return to normal, as will acid-base balance. 

u If the patient has experienced repeated episodes of hyper- 
ventilation or has a chronic anxiety disorder, refer for coun- 
seling. Counseling can help the patient develop alternative 
strategies for dealing with anxiety. 

Community-Based Care 
Planning and teaching for home care is directed toward the 
underlying cause of hyperventilation. If anxiety precipitated 
the episode, discuss anxiety management strategies with the 
patient. Refer the patient and family to a counselor if appropri- 
ate. Teach the patient to identify a hyperventilation reaction, 
and how to breathe into a paper bag to manage it at home. 

CHAPTER HIGHLIGHTS 

m The volume and composition of body fluid is normally maintained 
by a balance of fluid and electrolyte intake; elimination of water, 

electrolytes, and acids by the kidneys; and hormonal influences. 

Change in any of these factors can lead to a fluid, electrolyte, or 

acid—base imbalance that adversely affects health. 

m Fluid, electrolyte, and acid-base imbalances can affect all body 

systems, especially the cardiovascular system, the central nerv- 

ous system, and the transmission of nerve impulses. Conversely, 

primary disorders of the respiratory, renal, cardiovascular, 

endocrine, or other body systems can lead to an imbalance of flu- 

ids, electrolytes, or acid-base status. 

@ Fluid and sodium imbalances are 

serum osmolality. 

m Potassium imbalances are commonly seen in patients with 

acute or chronic illnesses. Both hypokalemia and hyperkalemia 

affect cardiac conduction and function. Carefully monitor cardiac 

rhythm and status in patients with very low or very high potas- 

sium levels. 

mw Calcium imbalances primarily affect neuromuscular transmission: 

Hypocalcemia increases neuromuscular irritability; hypercalcemia 

related; both affect 

TEST YOURSELF NCLEX-RN® REVIEW 

1. A patient is admitted to the emergency department with 

hypovolemia. Which IV solution would the nurse anticipate 

administering? 

1. lactated Ringer's solution 

2.10% dextrose in water 

3.3% sodium chloride 

4. 0.45% sodium chloride 

depresses neuromuscular transmission. Magnesium imbalances 
have a similar effect. 

m Acid-base imbalances may be caused by either metabolic or res- 
piratory health problems. Simple acid-base imbalances (respira- 
tory or metabolic acidosis or alkalosis) are more commonly seen 
than mixed imbalances. 

m Buffers, lungs, and kidneys work together to maintain acid-base 
balance in the body. Buffers respond to changes almost imme- 
diately; the lungs respond within minutes; the kidneys, require 
hours to days to restore normal acid—base balance. 

m The lungs compensate for metabolic acid-base imbalances by 
excreting or retaining carbon dioxide. This is accomplished by 
increasing or decreasing the rate and depth of respirations. 

m The kidneys compensate for respiratory acid-base imbalances 
by producing and retaining or excreting bicarbonate, and by 
retaining or excreting hydrogen ions. 

m Careful monitoring of respiratory and cardiovascular status, men- 
tal status, neuromuscular function, and laboratory values is an 
important nursing responsibility for all patients with fluid, elec- 
trolyte, or acid—base imbalances. 

2. When assessing a patient with fluid volume deficit, what 

would the nurse expect to find? 

1. increased pulse rate and blood pressure 

2. dyspnea and respiratory crackles 

3. headache and muscle cramps 

4. orthostatic hypotension and flat neck veins 
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3. The nurse caring for a patient with acute hypernatremia 7. Arterial blood gas results for a patient show pH 7.21, PaO, 

includes which of the following in the plan of care? Select all 

that apply. 

1. Conduct frequent neurologic checks. 

2. Restrict fluids to 1500 mL per day. 

3. Orient to time, place, and person frequently. 

4. Maintain IV access. 

5. Limit length of visits. 

. Laboratory results for a patient show a serum potassium level 

of 2.2 mEq/L. Which of the following nursing actions is of 

highest priority for this patient? 

1. Keep the patient on bed rest. 

2. Initiate cardiac monitoring. 

3. Start oxygen at 2 L/min. 

4. Initiate seizure precautions. 

. The nurse evaluates teaching about calcium supplement ther- 

apy as effective when the patient states that she will take her 

calcium tablets how? 

98 mmHg, PaCO, 32 mmHg, and HCO, 17 mEq/L. The nurse 

correctly interprets these values as indicative of which of the 

following acid-base imbalances? 

1. metabolic acidosis 

2. metabolic alkalosis i 

3. respiratory acidosis 

4. respiratory alkalosis 

. A patienttis admitted with a suspected heroin overdose and 

a respiratory rate of 5 to 6 per minute. Which of the follow- 

ing assessment data would the nurse anticipate? Select all 

that apply. 

1. Dhue mR 

2. alert and oriented 

3. PaCO, 54 mmHg 

4. HCO, 32 mEq/L 

5. skin warm and flushed 

The nurse caring for a patient undergoing several days of gas- 

1. all at one time in the morning 

2. with meals 

3. as needed for tremulousness 

4. with a full glass of water 

6. A patient who is known to be an alcoholic presents with con- 

fusion, hallucinations, and a positive Chvostek’s sign. Which 

tric decompression recognizes that the patient is at risk for 

which of the following acid-base imbalances? 

1. metabolic acidosis 

2. metabolic alkalosis 

3. respiratory acidosis 

4. respiratory alkalosis 

medication(s) should the nurse anticipate administering? 10. A patient undergoing mechanical ventilation following a 

severe chest wall injury and flail chest complains of chest 

tightness, anxiety, and feeling as though she cannot get 

enough air. She is afraid she is having a heart attack. The 

nurse should first do which of the following? 

1. Administer prescribed analgesic. 

2. Contact respiratory therapy to evaluate ventilator settings. 

3. Obtain arterial blood gases. 

4. Notify the physician. 

See Test Yourself answers in Appendix C. 

1. magnesium sulfate 

2. calcium chloride 

3. insulin and glucose 

4. sodium bicarbonate 

Pearson Nursing Student Resources 
Find additional review materials at 
www.nursing.pearsonhighered.com 

Prepare for success with additional NCLEX®-style practice questions, 

interactive assignments and activities, Web links, animations and 

videos, and more! 
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LEARNING OUTCOMES 

1. Define the word trauma. 

2. Define the components and types of trauma. 

3. Describe the result of energy transfer to the human body. 

4. Discuss causes, effects, and initial management of trauma. 

5 . Discuss diagnostic tests used in assessing patients experi- 

encing trauma and shock. 

6. Describe collaborative interventions for patients experienc- 

ing trauma and shock, including medications, blood trans- 

fusion, and intravenous fluids. 

CLINICAL COMPETENCIES 

1. Describe steps of the primary survey to diagnose and man- 

age life-threatening injuries. 

2. Obtain initial subjective and objective data of the trauma 

patient to include history taking, assessment, review of 

past medical history, and communication with pre-hospital 
and other healthcare providers and family members. 

3. Evaluate patient response to medical and surgical interven- 

tions for patients sustaining multiple trauma and shock. - 

4. Provide essential ongoing written communication for 

patient care and continuity of the trauma patient. 

5. Describe the role of the nurse in trauma prevention educa- 

tion and develop a plan of care to restore the functional 

health status of trauma patients. 

Nursing Care of Patients 
Experiencing Trauma and Shock 

7. Discuss orgafe donation and forensic implications of trau- 

mati¢ injury or death. 

8. Discuss cellular homeostasis and basic hemodynamics. 

9. Discuss thé risk factors, etiologies, and pathophysiologies 

of. hypovolemic shock, cardiogenic shock, obstructive 

shock, and distributive shock. 

10. Use the nursing process as a framework for providing indi- 

vidualized care to patients experiencing trauma and shock. 

6. Communicate significant data and changes in the condition 

of the patient who has sustained trauma. 

7. Identify nursing diagnoses based on signs and symptoms 

recognized during the nursing assessment. 

8. Develop a plan of care for the trauma patient based on sci- 

entific knowledge and patient diversity that addresses the 

nursing diagnosis. 

9. Document quality of care issues associated with the 

trauma patient. 

10. Advocate for the patient's rights as indicated by documents 

that address end-of-life issues. 

11. Comply with guidelines related to the Uniform Anatomical 

Gift Act. 

abrasion, 242 

brain death criteria, 248 

contusion, 242 

laceration, 242 

shock, 253 

The Patient Experiencing Trauma 
Trauma is defined as injury to human tissues and organs result- 

ing from the transfer of energy from the environment. In the past 

the term trauma has been associated with the word accident. 

Accident means that the injury occurred without intent, a result 

of random chance. We now know that a considerable number of 
injuries are preventable and not of random chance. Intentional 
and nonintentional trauma encompasses a variety of injuries 
resulting from motor vehicle crashes, pedestrian injuries, gun- 
shot wounds, falls, violence toward others, or self-inflicted vio- 
lence. The injuries, disabilities, and deaths resulting from these 
acts constitute a major healthcare challenge. 

pneumothorax, 241 

puncture wound, 242 

tension pneumothorax, 241 

transfusion, 245 

trauma, 238 
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FAST FACTS 

@ Trauma kills more people between the ages of 1 and 44 

than any other disease or illness. 

@ Forty-three percent of all deaths from ages 1 to 4 are due 
to trauma. 

™@ Forty-eight percent of all deaths from ages 5 to 14 are due 
to trauma. ‘ 

m Sixty-two percent of all deaths from ages 15 to 24 are due 
to trauma. 

iene £03 rE RReRLetaeee 

Trauma usually occurs suddenly, leaving the patient and 
family with little time to prepare for its consequences. Nurses 
provide a vital link in both the physical and psychosocial care 
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for the injured patient and family. In caring for the patient who 
has experienced trauma, nurses must consider not only the ini- 
tial physical injury, but also its long-term consequences, 
including rehabilitation. Trauma may alter the patient’s previ- 
ous way of life, potentially effecting independence, mobility, 
cognitive thinking, and appearance. 

Components of Trauma 
Trauma results from an abnormal exchange of energy between 
a host and a mechanism in a predisposing environment. The 
host is the person or group at risk of injury. Multiple factors 
influence the host’s potential for injury: age, sex, race, eco- 
nomic status, preexisting illnesses, and use of substances such 
as street drugs and alcohol. 

The mechanism is the source,of the energy transmitted to the 
host. The energy exchanged can be mechanical, gravitational, 
thermal, electrical, physical, or chemical. Table 11-1 lists the 
most common mechanisms for each type of energy. Mechanical 
energy is the most common type of energy transferred to a host 
in trauma. The most common mechanical source of injury in all 
adult age groups is the motor vehicle. 

Guns are another common mechanical source of injury. 
Trauma from gunshot wounds has steadily increased over the 
past 20 years and remains a major reason for emergency depart- 

ment and trauma center admissions, especially in large cities. 

When describing a traumatic injury, intention is included as 

a component. Most gunshot and stab wounds are examples of 

intentional injuries. It is important to remember, however, that 

some gunshot wounds are unintentional, such as those that 

occur when children play with their parents’ guns. Other com- 

mon unintentional injuries result from motor vehicle crashes, 

falls, drowning, fires, and hunting accidents. 

The final component of trauma is the environment. For 

example, a road that has become slippery after a snowstorm is 

a physical environment that may contribute to an injury. 

Din is 
Most IPV incidents are not reported, thus it is believed that the 

available data greatly underestimates the true magnitude of the 
problem. It is estimated that more than 5.3 million women are 

beaten by male partners every year, resulting in 1300 deaths 
annually. Among men, 3.2 million IPV episodes occur annually, 
accounting for approximately 800,000 men raped or physically 
assaulted by an intimate partner. IPV is the single largest cause 
of Injury to women in the United States. This is a widespread 
problem that occurs regardless of age, sex, race, SOCiOeCco- 

nomic status, or education. IPV is also referred to as partner 
abuse or spousal abuse (CDC, 2003). In 2001, intimate partner 
violence made up 20% of violent crime against women. The 
same year, intimate partners committed 3% of all violent crimes 

against men. 

Note: From Bureau of Justice Statistics Crime Data. /ntimate Partner Violence, 1993-2001. February 2003. 

VIOLENCE IN THE ELDERLY 
Elder abuse is defined as anything that endangers the life of an 
elderly person. This can range from physical or emotional assault 
to intimidation, neglect, or financial exploitation. In addition, willful 
deprivation of food or medical care is included. The National Elder 
Abuse Incidence Poe found that approximately 551,000 persons 
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TABLE 11-1 Common Mechanisms of Injury by 
Energy Source 

ENERGY SOURCE 

Mechanical 

COMMON MECHANISMS OF INJURY 

Motor vehicles 

Firearms 

Machines 

Gravitational Falls 

Thermal Heating appliances 

Fire 

Freezing temperatures 

Electrical Wires, sockets, and other 

electrical objects 

Lightning 

Physical Fists, feet, and other body parts (as in 
physical assault) 

Sharp objects, such as knives 

Ultraviolet radiation 

lonizing radiation 

Water (drowning) 

Other submersion agents (e.g., grain) 

Explosions 

Chemical Drugs 

Poisons 

Industrial chemicals 

Occupation is an important environmental factor to consider. 

Those in certain occupations face a high risk of trauma; exam- 

ples include police officers, firefighters, professional athletes, 

racecar drivers, and taxi cab drivers. One’s social environment 

also influences risk for injury, such as the presence of gangs and 

neighborhood violence. (See the following box for one exam- 

ple, intimate partner violence.) 

WA o> WW 

aged 60 or older were abused or neglected in a 1-year period. 
Persons 80 years of age and older experienced abuse and neglect 
two to three times their proportion of the older population. The 
perpetrator is a family member in 90% of the cases. 

The general approach to diagnosis in abuse situations is chal- 
lenging and many times hidden. As with spousal, elder, or child 
abuse, the task of identification is complex. The following are 
clues to identify violence-related injuries: 

m@ Injuries that do not correlate with the history 
Injuries that suggest a defensive posture 
Injuries during pregnancy 
Pattern injuries 
Pattern burns 

Sexual abuse/rape 
Unusual or unexplained fractures 
Signs of confinement 
Unusual interaction between patient and caregiver 
Lack of medical attention; immunizations not up to date, poor 
dental health 

Unexplained dehydration or malnutrition 
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Types of Trauma 
Minor trauma causes injury to a single part or system of the 

body and is usually treated in a physician’s office or in the hos- 

pital emergency department. A fracture of the clavicle, a small 

second-degree burn, and a laceration requiring sutures are 

examples of minor trauma. Major or multiple trauma involves 

serious single-system injury (such as the traumatic amputation 

of a leg) or multiple-system injuries. Multiple trauma is most 

often the result of a motor vehicle crash. 

Trauma is further classified as either blunt or penetrating. 

Blunt trauma occurs when there is no communication between 

the damaged tissues and the outside environment. It is caused by 

various forces including deceleration (a decrease in the speed of 

a moving object), acceleration (an increase in the speed of a 

moving object), shearing (forces occurring across a plane, with 

structures slipping across each other), compression (acute tissue 

pressure resulting in increased density), and crushing (high 

force that results in tissue destruction). Blunt forces often cause 

multiple injuries that may affect the head, spinal cord, bones, 

thorax, and abdomen. Blunt trauma is frequently caused by 

motor vehicle crashes, falls, assaults, and sports activities. 

Penetrating trauma occurs when a foreign object enters the 

body, causing damage to body structures. Structures commonly 

affected include the brain, lungs, heart, liver, spleen, the intes- 

tines, and the vascular system. Examples of penetrating trauma 

are gunshot or stab wounds and impalement. 

Other types of trauma include inhalation injuries from 

gases, smoke, or steam, burn or freezing injuries, and blast 

injuries from explosions. Blast injuries result from the temper- 

ature and velocity of air movement and the force of projectiles 

from the explosion. Blast injuries are more severe in water than 

in air since blast waves travel farther and faster in water. 

Trauma from blast injuries includes pulmonary edema and 

hemorrhage, damage to abdominal organs, burns, penetrating 

injuries, and ruptured tympanic membranes. 

Outcome studies show a correlation between survival rates 

of multiple trauma victims and rapid response times by pre- 

hospital providers, coupled with appropriate decision making 

with regards to transporting victims to a facility capable of 

treating their injuries. As a result, a system was devised to 

assist pre-hospital providers to make the appropriate decisions. 

Trauma patients are classified as Class 1, 2, or 3 based on fac- 

tors including mechanism of injury, vehicle speed, height of 

falls, and location of penetrating injuries. Class 3 trauma is the 

least severe. An example would be a same level fall without 

loss of consciousness or significant injury. Class 1 trauma 
involves life-threatening injuries likely to require medical spe- 
cialists or immediate surgical intervention. While any hospital 
emergency department should be capable of caring for Class 3 
trauma patients, patients meeting Class | or 2 criteria should be 
transported to a designated trauma center when possible. 
Facilities designated as trauma centers have medical specialists 
and surgical coverage available or on call 24 hours a day. 

Effects of Traumatic Injury 
Death is a common result of serious traumatic injury, and may 
be immediate, early, or late. Immediate death happens within 
minutes at the scene from such injuries as a torn thoracic aorta 

or decapitation. Early death occurs during the “golden hour” (the 

first hour following the injury) from major abdominal or thoracic 

injuries or progression of intracranial hemorrhage. Appropriate 

care during this time has been shown to improve survival. Late 

death generally occurs days or weeks after the injury and results 

from multiple organ failure, sepsis, and coagulopathies. ; 

Because of the serious consequences of trauma, it is impor- 

tant to rapidly identify the patient’s injuries and institute appro- 

priate interventions quickly. Following are common results of 

trauma and interyentions necessary for good outcomes. 

Head and Neck Effects—Airway Obstruction 
Maintenance of the airway and cervical spine are the highest 

priority in the trauma patient. Other distracting injuries may 

take the inexperienced practitioner away from the airway, but if 

the airway is not patent and the patient is unable to deliver oxy- 

gen to vital organs, all other interventions are futile. 

Assessment includes determining airway patency. If the 

patient is unresponsive, manual opening of the airway using a jaw 

thrust maneuver is necessary. The jaw thrust is recommended in 

patients with actual and potential C-spine injury. Once the airway 

is opened, the practitioner must identify any potential obstruction 

from the tongue, loose teeth, foreign bodies, bleeding, secretions, 

vomitus, or edema. If the patient is responsive and can vocalize, 

that is a good indication that the airway is clear. 

Any time the nurse performs an intervention it is important that 

you reassess the effectiveness of the intervention. For example, if 

you suction the airway to remove vomitus, you would reassess the 

airway after suctioning to determine if that intervention was suc- 

cessful or if you have to re-suction the airway a second time. 

All trauma patients should receive high flow oxygen until sta- 

bilized. Assessment of breathing effectiveness is paramount. 

Assessment should include if the patient has spontaneous 

breathing, good rise and fall of the chest, determination of skin 

color, general rate and depth of respirations, abdominal or acces- 

sory muscle use, position of the trachea, observation of chest 

wall integrity and presence of jugular vein distention, bilateral 
breath sounds, as well as the presence of any surface trauma. 

In addition to suctioning, other airway adjuncts available 
include oral or nasal pharyngeal airways, oxygen delivery 
devices, laryngeal mask airway, Combitube, and endotracheal 
intubation (Figure 1 1—1 Ml). Intubation is the preferred method 
of airway management if the patient is unable to maintain oxy- 
genation or an open airway. 

Trauma patients may exhibit several aspects of airway man- 
agement that are unique and require special preparation and 
precautions, as discussed next. 

CLOSED HEAD INJURY Changes in hemodynamics, oxy- 
genation, and ventilation should be minimized in order to 
maintain adequate cerebral perfusion pressure. Laryngoscopy 
causes a marked increase in intracranial pressure (ICP). 

The goal is to maintain a PaCO, of 30-35 mmHg. Lidocaine 
administered 3-5 minutes prior to intubation can blunt an 
increase in ICP that is secondary to laryngeal stimulation. In a 
normotensive patient, beta blockers are given 2-3 minutes prior 
to intubation to attenuate the sympathetic response. Effective 
induction agents such as Etomidate or thiopental have not been 
shown to increase ICP. 
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Endotracheal 

Laryngoscope tube 

Tongue 

Arytenoid muscle 

Figure 11—1 @ Placement of an oral endotracheal tube (ETT) for 
intubation. When the ETT is in place, air or oxygen can be blown into 

the external opening of the tube and enter the trachea. 

MAXILLOFACIAL TRAUMA | Significant distortion of normal 

anatomy in facial trauma and respiratory compromise is not 

uncommon. Even in patients who present with mild respiratory 

compromise rapid deterioration from edema or hemorrhage 

can occur. A surgical airway may be the only alternative. 

DIRECT AIRWAY TRAUMA Penetrating trauma to the neck is 

associated with a high degree of morbidity and mortality. 

Airway involvement includes dyspnea, cyanosis, subcutaneous 

emphysema, hoarseness, or air bubbling from the wound. 

Orotracheal intubation with rapid sequence intubation is the 

technique of choice. The key is early identification of the need 

for intubation before the patient has no airway at all. 

Tracheobronchial injury occurs in approximately 10%—20% of 

patients with penetrating neck injuries. 

CERVICAL SPINE INJURY Precautions for securing an air- 

way in the presence of a presumed C-spine injury is not 

unusual. Approximately 3%—6% of major trauma victims have 

clinically significant C-spine injuries. Oral intubation with 

manual in-line axial head and neck stabilization (MIAS) is a 

safe method. There is a decreased probability of C-spine injury 

if the following criteria are met: 

= Absence of midline cervical spine tenderness 

= Normal alertness 

a Absence of intoxication 
= Absence of a painful distracting injury 

= No focal neurological defects 

BURNS Burn patients with airway compromise require 

aggressive management. Upper airway edema associated with 

inhalation or enclosed space fires can progress during the post 

burn phase. Securing an airway sooner than later is the goal. 

<2 See Chapter 17 for nursing care of the patient with burns. 

Thoracic Effects 
TENSION PNEUMOTHORAX A _ pneumothorax results 

when air enters the potential space between the parietal and vis- 

ceral pleura. The thorax is completely filled by the lungs. 

Surface tension between the pleural surfaces hold the lungs to 

the chest wall. Air present in the pleural space will eventually 

collapse the lungs. A tension pneumothorax is life threaten- 

ing and requires immediate intervention. On inspiration air 

enters the pleural space, does not escape on expiration, and 

increases the intrapleural pressure. This pressure collapses the 

injured lung, shifts the mediastinal contents, compressing the 

heart, great vessels, trachea, and eventually the uninjured lung. 

In turn, this causes the following signs and symptoms: 

m Severe respiratory distress 

= Hypotension 

w Jugular vein distension 

m Tracheal deviation toward the uninjured side 

= Cyanosis 

The immediate short-term life-saving intervention is a nee- 

dle thoracostomy, inserting a large bore over the needle 

catheter into the second intercostal space at the mid-clavicular 

line (MCL). See Figure 11-2 @. 

FLAIL CHEST  Flail chest is the fracture of two or more ribs 

in two or more separate locations, leading to an unstable tho- 

racic wall segment. Paradoxical movement of the chest wall is 

B Ree ee 

Figure 11—2 @ A needle thoracostomy may be used in the emer- 

gency treatment of a tension pneumothorax. A, A large-gauge needle 

is introduced, and air and fluid are aspirated. B, Alternatively, a chest 

tube may be inserted and connected to a chest drainage system. 
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seen with the area sinking into the chest cavity with inspiration 

and protrusion with expiration. The area must be supported 

quickly to re-establish the thoracic bellows effect. 

THORACIC CONTUSION AND RUPTURE Bruising of tho- 

racic tissue is referred to as contusion. Pulmonary contusion is 

the most common traumatic chest injury. As a shock wave of 

force travels through the parenchyma, diffuse hemorrhage and 

alveolar edema develops, impairing gas exchange. Motor vehi- 

cle accidents are the most common cause of pulmonary contu- 

sions. Diaphragmatic rupture is a rare traumatic injury but can 

result in herniation of abdominal contents into the thoracic cav- 

ity, causing respiratory compromise. 

Myocardial contusion results in extravasation of red blood 

cells into myocardial fibers. As myocardial cells are injured, it is 

believed that cardiac output diminishes due to reductions in con- 

tractile strength. Myocardial rupture is an acute traumatic tear of 

any structures of the heart. While rare, myocardial rupture is usu- 

ally fatal with atrial rupture having the best chance for survival. 

Cardiac tamponade occurs when blood or fluid collects in 

the pericardial sac. Resulting in myocardial compression, this 

condition is potentially life threatening and should be 

addressed immediately with pericardiocentesis. 

Aortic rupture (transection) can result in acceleration- 

deceleration injury or blunt chest trauma. This injury is com- 

monly fatal due to profuse bleeding. Aortic rupture is the second 

most common cause of trauma death after traumatic brain injury. 

Hemorrhage 
When the patient has suffered an injury that causes external 

hemorrhage, such as severing of an artery, the bleeding must be 

controlled immediately. This may be done by applying direct 

pressure over the wound and applying pressure over arterial 

pressure points (Figure 11—3 Wl). 

Internal hemorrhage may result from either blunt or pene- 

trating traumatic injury. Discovering the cause and location of 

the injury, as well as the extent of related blood loss, are the 

most important concerns. Several potential spaces in the body 

can accommodate large amounts of blood that may accumulate 

(called third spacing) following injury. For example, bleeding 
into the pleural space may occur with chest trauma 
(hemothorax), and bleeding into the abdominal cavity may 
occur with abdominal trauma. A pelvic fracture may cause 
massive hemorrhage in the retroperitoneal region. Once the 
source of internal hemorrhage has been recognized, interven- 
tions are initiated, including operative control of bleeding and 
continual assessment of the patient. Hemorrhage may result in 
hypovolemic shock (discussed later in the chapter). 

Integumentary Effects 
Injuries to the integument generally are not as serious as other 
injuries, with the exception of burns (c© see Chapter 17). The pri- 
mary organ involved in integumentary trauma is the skin; how- 
ever, underlying structures may also be injured. Injuries may 
result from either blunt or penetrating sources. It is important to 
evaluate all injuries to the integument, because they may indicate 
a more serious injury such as an open fracture. Additionally, 
large wounds may contribute to significant blood loss. 

Five specific injuries to the integument are contusions, abra- 
sions, puncture wounds, lacerations, and full thickness avulsion 

Temporal 

(to control scalp bleeding) 

Carotid 

(to control head and neck 

bleeding) 

Subclavian 

(to control bleeding in 

axilla, shoulder, and 

upper chest) 

Brachial 

(to control arm™ 

bleeding) 

Radial 

(to control bleeding 

in hand.and wrist) 

Femoral 

(to control upper leg 

bleeding) 

Popliteal 

(back of knee, to 

control lower leg 

bleeding) 

Figure 11—3 M@ The major pressure points used for the control of 

bleeding. 

injuries (Figure 11-4 Ml). Contusions, or superficial tissue 

injuries, result from blunt trauma that causes the breakage of small 

blood vessels and bleeding into the surrounding tissue. Abrasions, 

or partial-thickness denudations of an area of integument, gener- 

ally result from falls or scrapes. Puncture wounds occur when a 

sharp or blunt object penetrates the integument. Lacerations are 

Figure 11—4 Mi Traumatic injuries to the skin include A, contusion; 
B, abrasion; C, puncture wound; and D, laceration. 
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open wounds that result from sharp cutting or tearing. Injuries to 
the integument are at risk for contamination from dirt, debris, or 
foreign objects. Infection may cause further physical stress to the 
patient with multiple injuries. Full thickness avulsion injuries are 
injuries that result in loss of all of the layers of the skin, causing fat 
and muscle to be exposed. The size of the wound impacts both the 
length of time necessary for healing to take place as well as the risk 
for infection. These types of injuries are treated by allowing new 
skin to grow from the edges, stitching the wound together, reat- 
taching avulsed skin, or by skin grafting. 

Abdominal Effects 
The abdomen contains both solid organs (liver, spleen, and pan- 
creas) and hollow organs (stomach and intestines). Direct 
trauma to the abdomen can lacerate and compress the solid 
organs and cause burst injuries to the hollow organs. Blood ves- 
sels may be torn and organs may be displaced from their blood 
supply, producing life-threatening hemorrhage. Damage to the 
mesenteric vessels supplying the bowel can result in bowel 
ischemia and infarction. Injury to the stomach, pancreas, and 
small bowel may allow digestive enzymes to leak out into the 
abdominal cavity. Rupture of the large bowel results in escape of 
feces, which causes peritonitis. The immediate threat following 
abdominal trauma is hemorrhage; the later threat is peritonitis. 

Musculoskeletal Effects 
Musculoskeletal injuries may occur alone or with multiple injuries 

as the result of blunt or penetrating trauma. Musculoskeletal 

injuries usually are not considered a high priority in the care of 

the patient with multiple injuries. Exceptions are the life- or 

limb-threatening musculoskeletal injury, such as a dislocated 

hip, pulseless extremity, or significant blood loss such as from a 

femur or pelvic fracture. Other exceptions include fractures or 

dislocations with neurovascular compromise, open fractures, or 

compartment syndromes. Musculoskeletal injuries may provide 

clues to the presence of other serious injuries; for example, a 

fractured clavicle may indicate an associated thoracic injury. 

Care of the patient who has suffered a musculoskeletal injury is 

discussed in e Chapter 38. 

Neurologic Effects 
Head injuries are a common type of injury sustained as the 

result of trauma. Injuries to the spinal cord, resulting in loss of 

neurologic function, are devastating outcomes of trauma, but 

they are much less common than head injuries. Most head and 

spinal cord injuries result from blunt trauma and are sustained 

in motor vehicle crashes. Falls, sports injuries, and assault are 

other. sources of neurologic injury. Care of the patient with a 

neurologic injury is discussed in c= Chapters 41 and 42. 

Multiple Organ Dysfunction Syndromes (MODS) 
Multiple organ dysfunction syndrome (MODS) is a common 

complication of severe injury and a frequent cause of death in 

intensive care units. It is a progressive impairment of two or 

more organ systems. This is the result of an uncontrolled 

inflammatory response to severe injury or illness. 

Patients at risk for MODS are those with a disturbance in 

homeostasis resulting from one or a combination of the fol- 

lowing conditions: 

= infection 

w injury 

# inflammation 

m ischemia 

= immune response 

m intoxication of substances 

m iatrogenic factors 

The primary organ systems involved in MODS are the respira- 

tory, renal, hepatic, hematologic, cardiovascular, gastrointestinal, 

and neurological. Supportive therapy depends on the identification 

of correctable causes. It may be one or a combination of several 

therapies. Surgical intervention, antibiotic administration, corti- 

costeroid administration, or correction coagulopathies are some 

therapies used for this condition. MODS following injuries pro- 

duces more than half of the late mortality following trauma. 

Effects on the Family 
Trauma usually occurs suddenly and with little warning. It may 

result in death or cause injury serious enough to alter both the 

patient’s and the family’s lives. The suddenness and serious- 

ness of the event are precipitating factors in the development of 

a psychologic crisis. Over the past decade, some emergency 

departments have instituted care plans that allow families to be 

present during resuscitation. This type of care is not without 

controversy, but it should be considered when appropriate. 

Interdisciplinary Care 
Interdisciplinary care of the trauma patient depends on a team 

approach. Providing trauma care with a team focus helps each 

team member know his or her role. Prompt delegation of tasks and 

responsibilities improves the patient’s chances for survival and 

decreases the morbidity that may result from traumatic injuries. 

Pre-hospital Care 
The major functions of pre-hospital care include injury identi- 

fication, critical interventions, and rapid transport. 

INJURY IDENTIFICATION Emergency care of the patient 

experiencing trauma is based on rapid assessment to identify 

injuries and begin appropriate interventions. Injuries that indi- 

cate the need for trauma center care include the following: 

= Penetrating injuries to the abdomen, pelvis, chest, neck, or head 

= Spinal cord injuries with deficit 

= Crushing injuries to the abdomen, chest, or head 
a Major burns 

= Injuries leading to airway compromise or obstruction 

Many methods help healthcare providers determine the seri- 

ousness of the patient’s injuries and the potential for survival. 

Scoring systems such as the Champion Revised Trauma 

Scoring System can be helpful (Table 11-2). A primary trauma 

assessment follows an alphabet mnemonic: 

m Ais airway assessment (with C-spine immobilization) to deter- 

mine if the airway is patent, maintainable, or nonmaintainable. 

= B is breathing evaluation for spontaneous respirations or 

ventilatory impedance such as by rib fractures or a col- 

lapsed lung. 

= C is circulatory assessment to palpate peripheral and central 

pulses; to assess capillary refill, skin color, and temperature; 

and to identify any external sources of bleeding. 

= D is disability and refers to the neurovascular status. 

Assessment includes level of consciousness, pupillary func- 

tion, and response to verbal or painful stimuli. 
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TABLE 11-2 Champion Revised Trauma Scoring System 

TEST SCORE CODED VALUE 

Glasgow Coma Scale” _—-13 to 15 4 

9 to 12 

6 to 8 

4to5 

3 

Systolic blood pressure > 89 

76 to 89 

50 to 75 

1 to 49 

0 

10 to 29 

= 29 

6 to 9 

OLS 

@) 

Total score: 

Respiratory rate 

The highest possible total score is 12. The lowest possible 
score Is 0. The higher the total score, the greater the chance 
of survival. 

*so See Chapter 41 for instructions for using the Glasgow Coma Scale. 

Note:From “A Revision of the Trauma Score” by H. Champion et al., 1989, Journal of Trauma, Vol 29, 

No 5, p. 624, with permission from Wolters Kluwer Health. 

m E is expose/environment where a whole body assessment is 

completed while assuring that hypothermia doesn’t occur 

(i.e., heated blankets, warmed intravenous fluids). 

Secondary assessment usually begins while the primary 

assessment is underway. This assessment extends the alphabet- 

ical mnemonic: 

w F is “full set of vital signs.” F can also stand for having fam- 

ily members present during treatment. 

= G is giving comfort measures for both physical and emo- 

tional comfort for the patient and family. 

u H is head-to-toe assessment and medical history that 

includes visual and manual assessment as well as appropri- 

ate auscultation. 

a I is inspection of posterior surfaces for any injuries. 

The Glasgow Coma Scale is another scoring system that is 

used to quantify the level of consciousness following traumatic 

brain injury. c@ See Chapters 41 and 45. 

CRITICAL INTERVENTIONS As life-threatening problems 
are identified during the primary assessment, appropriate on- 
the-scene interventions must be performed immediately. These 
include providing life support, immobilizing the cervical spine, 
managing the airway, and treating hemorrhage and shock. 

Immobilization of the patient’s cervical spine is a primary inter- 
vention. The patient is placed on a spine board, and a cervical col- 
lar and a head immobilizer are applied (Figure 11-5 @). The 
cervical spine may also be immobilized by logrolling the patient 
onto a board, placing towel rolls or a head immobilizer along the 
sides of the patient’s head, and securing the patient to the board. If 

Figure 11—5 M@ Immobilization of the cervical spine at the scene of 

the accident is essential to preventing further injury to the spinal cord. 

The combined use of a hard cervical collar, head blocks, and tape best 

restricts flexion, extension, rotation, and lateral bending of the neck. 

Source: Spencer Grant/Photo Researchers, Inc. 

the patient was wearing a helmet at the time of injury, the helmet 

should remain on until the patient arrives at the hospital, unless the 

patient’s airway is at risk. If necessary, healthcare personnel at the 

scene will remove the helmet by manipulating it over the patient’s 

nose and ears while holding the patient’s head and neck immobile; 

safe removal requires at least two people. Improper removal risks 

injury or additional injury to the spinal cord. 

If the patient’s airway is patent, oxygen is administered. 

Ventilations may be assisted with a bag-valve-mask resuscita- 

tor until airway management is achieved. Active external 

bleeding is controlled by direct pressure. Measures to reverse 

shock (discussed later in the chapter) are initiated. 

RAPIDTRANSPORT Patients who have multiple injuries must 

be transported as soon as possible to a regional trauma center. The 

most common modes of rapid transport are ground ambulance 

and air ambulance, which includes helicopters specially staffed 

and equipped to care for trauma victims. Figure 11—6 i shows a 

flight nurse assessing a patient. Stable patients within access of 
a ground ambulance are best transported by ground. Unstable 
patients and those injured in the wilderness or other areas in 
which ground access is difficult may best be transported by air. 
When these transport systems are unavailable, the patient is 
transported by any possible means. 

Emergency Department Care 
DIAGNOSIS The diagnostic tests ordered once the patient 
reaches the hospital depend on the type of injury the patient has 
sustained. Tests that may be ordered for victims of trauma 
include the following: 

= Blood type and crossmatch involves typing the patient’s 
blood for ABO antigens and Rh factor, screening the blood 
for antibodies, and crossmatching the patient’s serum and 
donor red blood cells. 

= Complete blood count evaluates the components of blood 
including red blood cell count and white blood cell count. 

w Arterial blood gas evaluates oxygenation, acid—base bal- 
ance, presence of metabolic or respiratory compensatory 
mechanisms. 
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= oo 

Figure 11—6 @ Flight nurses provide initial assessment, stabiliza- 

tion, and support for patients with trauma. 

Courtesy of University Air Care/University of Cincinnati Hospital. 

ws Blood alcohol level measures the amount of alcohol in a 

patient’s blood. It has been found that between 20% and 50% 

of people who are injured may be intoxicated. Alcohol alters 

the patient’s level of consciousness and response to pain. 

a Urine drug screen may also be ordered. Like alcohol, such 

drugs as cocaine alter the patient’s level of consciousness and 

overall response to the primary survey. 

a Pregnancy test for any woman of childbearing age rules out 

the potential for pregnancy and fetal injury. 

mw Focused assessment by sonography in trauma (FAST) 

primarily focuses on evaluating the identification of blood in 

body cavities where it is not supposed to be. Primary focus is 

on the peritoneum. It is also helpful in identification of blood 

in the pleura and pericardium. 

= Diagnostic peritoneal lavage determines the presence of 

blood in the peritoneal cavity, which may indicate abdominal 

injury. The test is generally done in the emergency depart- 

ment. A local anesthetic (such as lidocaine) is injected sub- 

cutaneously, and a small incision is made in the lower 

abdomen. A catheter is placed into the peritoneal cavity, and 

any free blood is aspirated. If 10 mL of blood is found, the 

patient is taken to the operating room for exploratory surgery. 

If no free blood is aspirated, | L of a warm isotonic solution 

(Ringer’s solution or normal saline) is rapidly infused into 

the peritoneal cavity and then allowed to drain by gravity. If 

the solution returns pink and is found to have a red blood cell 

count of 100,000 mm; a white blood cell count of = 500; or 

bile, food, or feces, the test is considered positive and the 

patient is taken to the operating room for exploratory surgery. 

This procedure is used less with the inception of the FAST 

exam. This test does not detect retroperitoneal injuries 

(injuries of the kidneys, pancreas, great vessels, duodenum, 

or portions of the ascending or descending colon). 

a Computerized tomography (CT) scans can discover injuries 

to the brain, skull, spine, spinal cord, chest, and abdomen. 

m Magnetic resonance imaging (MRI) scans can discover 

injuries to the brain and spinal cord. 

Medications 
Medications used to treat the patient who has experienced 

trauma depend on the type and severity of the injuries, as well 

as the degree of traumatic shock that is present. The following 

general categories of medications may be used. (Fluid admin- 

istration and the drugs listed are covered later in the chapter in 

discussion of the collaborative care of the patient in shock.) 

= Blood components and crystalloids are administered intra- 

venously in the initial treatment of traumatic shock to replace 

intravascular volume. 

= Inotropic drugs (drugs that increase myocardial contractility) 

are given to increase cardiac output and improve tissue per- 

fusion. These drugs, administered only after fluid volume 

restoration, include dopamine (Dopastat, Intropin), dobuta- 

mine (Dobutrex), and isoproterenol (Isuprel). 

m Vasopressors may be administered in conjunction with fluid 

replacement to treat neurogenic, septic, or anaphylactic shock. 

Examples of vasopressors include dopamine (Dopastat), 

epinephrine (Adrenalin), norepinephrine (Levophed), and 

phenylephrine (Neo-synephrine). 

Opioids, administered by bolus or continuous infusion, are 

used to treat pain as soon as possible. However, the effects 

of the pain medications may alter patient responses to 

injury, cause hypotension and respiratory depression, and 

mask potential injuries. If pain medications are adminis- 

tered, they must be carefully regulated, and the patient must 

be closely monitored. 

= Immunization: If the patient has penetrating and open 

wounds, tetanus immunization status must be determined. If 

the patient is unable to remember when the last tetanus 

immunization was given, is unable to answer, or has not 

received a tetanus immunization within the past 5 years, then 

tetanus prophylaxis is given. 

Blood Transfusions 
Blood and blood components are initially produced in the body 

and then donated for use by another person through a 

transfusion (an infusion of blood or blood components). A 

patient may be given whole blood, packed red blood cells 

(RBCs), platelets, plasma, albumin, clotting factors, prothrom- 

bin, or cryoprecipitate (Table 11-3). Blood and blood compo- 

nents increase the amount of hemoglobin available to carry 

oxygen to the cells, improve hemoglobin and hematocrit levels 
during active bleeding, increase intravascular volume, and 

replace deficient substances such as platelets and clotting factors. 
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TABLE 11-3 Volume Resuscitation Therapies 

COMPONENT _ INDICATIONS 

Ringer's a Restoration of circulating 
lactate volume 

deficits 

Normal saline Restoration of circulating 
volume 

Vehicle compatible with 
administration of blood 

Whole blood Replaces blood volume and 
oxygen carrying capacity in 

hemorrhage and shock 

Packed red 

blood cells 

(RBCs) 

Restoration of intravascular 
volume 
Replacement of oxygen carry- 
ing capacity 

Platelets Significant thrombocytopenia 

(platelet count less than 
20,000-50,000 per mm?) 
Continued hemorrhage 

Albumin Expends blood volume in 
shock and trauma 

Fresh frozen 

plasma (FFP) 
Documented coagulopathy 
Restoration of clotting factors 
Supplies plasma proteins 

Cryoprecipitate Coagulopathy with low 
fibrinogen 
Restoration of fibrinogen 

Each person has one of four blood types: A, B, AB, or O. The 

blood group antigens A and B, present on RBC membranes, form 

the basis for the ABO blood categorization. The presence or 
absence of these inherited antigens determines one’s blood type. 
People with blood type A have A antigens, those with type B have 
B antigens, those with type AB have both antigens, and those 
with neither antigen have blood type O (called a universal donor). 

FAST FACTS 
m@ Type AB blood is the “universal receiver” 
@ Type O blood is the “universal donor” 

ABO antibodies develop in the serum of people whose 
RBCs lack the corresponding antigen; these antibodies are 

ADVANTAGES 

m Good availability 
m Safe to use 

m Replacement of electrolyte m Low cost 
a Aids in buffering acidosis 

Good availability 
Low cost 

Safe to use 

Contains RBCs, plasma 
proteins, clotting factors, 
and plasma 

One unit of RBCs should 
increase the hemoglobin of a 
70 kg adult by approximately 
1 gm/dl in the absence of vol- 
ume overload or continuing 
blood loss. 

Compatibility testing is not 
required 
Typical platelet transfusion 
should raise the platelets of a 
70 kg adult approximately 
30,000-50,000/UL 

Good availability 

Cross matching and Rh com- 
patibility is not required 

Rh type not important 

DISADVANTAGES 

= Rapid movement from the intravascular 

to the extravascular space, leading to 
three or more times requirement for 

replacement 

Hyperchloremic acidosis associated 
with prolonged use of sodium solutions 

m.Contains few platelets or granulocytes; 
deficient in clotting factors V and VII 

a Greatest risks are for incompatibility or 

circulatory overload 
Risk of transmitting blood-borne 

pathogens 

Red cells require compatibility testing 
Risk of transmitting blood borne 
pathogens 
Should be warmed to prevent 
hypothermia 
Contains little or no clotting factors 

Post exposure prophylaxis with anti-Rh 

immune globulin should be considered 
following Rh+ platelet transfusion to an 

Rh— woman 
Risk of transmitting blood-borne 

pathogens 

Is not a substitute for whole blood 
Risk of hypersensitivity reactions 
Risk of transmitting blood-borne 
pathogens 

Must be thawed in a 37°C water bath 
for approximately 30 minutes 

Should be ABO compatible 
Risk of transmitting blood-borne 
pathogens 

Risk of transmitting blood-borne 
pathogens 

Contains hemagglutinins 

If large volume of ABO incompatible 
cryoprecipitate are administered 
intravascular hemolysis can occur 

called anti-A and anti-B. The person with blood type B has 
A antibodies, the person with type A has B antibodies, the 
person with type O has both types of antibodies, and the per- 
son with blood type AB has no antibodies (called a univer- 
sal recipient). 

A third antigen on the RBC membrane is D. People who 
are Rh positive have the D antigen, whereas people who are 
Rh negative do not. These antigens and antibodies may cause 
ABO and Rh incompatibilities. 

A transfusion of incompatible blood causes hemolysis 
(breakdown) of the RBCs and agglutination of erythrocytes. 
(Agglutination is the clumping of cells that results from their 
interaction with specific antibodies.) The ABO blood group 
names and compatibilities are listed in Table 11-4. 
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__TABLE 11-4 Blood Group Types and Compatibilities 

Before RBCs or whole blood can be administered, a series 
of procedures determine donor and recipient ABO types and 
Rh groups. These procedures, called a type and crossmatch, are 
performed by mixing the donor cells with the recipient’s serum 
and watching for agglutination. If none occurs, the blood is 
considered compatible. 

Despite meticulous procedures for matching blood types 
and antigens, blood transfusion reactions may still occur. 
The most common is a febrile reaction. Antibodies within 
the patient receiving the blood are directed against the 
donor’s white blood cells, causing fever and chills. Febrile 
reactions typically begin during the first 15 minutes of the 
transfusion. Using leukocyte-poor blood avoids future 
febrile reactions. 

Hypersensitivity reactions result when antibodies in the 

patient’s blood react against proteins, such as immunoglobulin 

A, in the donor blood. Hypersensitivity reactions may appear 

during or after the transfusion. The manifestations of hyper- 

sensitivity reaction include urticaria (the appearance of red- 

dened wheals of various sizes on the skin) and itching. 

Hemolytic reactions, the most dangerous transfusion reac- 

tions, usually result from an ABO incompatibility. Clumping 

RBCs block capillaries, decreasing blood flow to vital organs. 

In addition, macrophages engulf the clumped RBCs, releasing 

free hemoglobin into the circulating blood; the hemoglobin is 

then filtered by the kidneys and may block the renal tubules, 

causing renal failure. Hemolytic reactions usually begin after 

infusion of 100 to 200 mL of the incompatible blood. 

Manifestations of a hemolytic reaction include flushing of the 

face, a burning sensation along the vein, headache, urticaria, 

chills, fever, lumbar pain, abdominal pain, chest pain, nausea 

and vomiting, tachycardia, hypotension, and dyspnea. If any of 

these manifestations appear, the blood transfusion must be 

immediately discontinued. 

Other risks to patients receiving blood include circulatory 

overload, electrolyte imbalances, and infectious diseases such 

as hepatitis or cytomegalovirus. 

Patients who have experienced trauma of any severity have 

had substantial blood loss and are usually in hypovolemic 

shock. Blood replacement is the treatment of choice to restore 

oxygen-carrying capacity. Patients in severe shock with active 

bleeding are given universal, type O red blood cells immedi- 

ately. Patients with less severe injuries or bleeding may be sta- 

bilized with other types of fluids until type-specific or 

crossmatched blood is available. 
Some emergency departments and trauma centers use auto- 

transfusion to provide blood for transfusions for the patient 

COMPATIBLE DONOR INCOMPATIBLE DONOR 
BLOOD GROUP RBC AGGLUTINOGENS SERUM AGGLUTINOGENS BLOOD GROUPS BLOOD GROUPS 
A A Anti-B A,O B, AB 
B B Anti-A B,O A, AB 
AB A,B None A, B, AB, O None 
O None Anti-A, Anti-B O A, B, AB 

with multiple injuries and/or severe shock. Autotransfusion is 

a method of blood administration in which special equipment 

collects and returns the patient’s own blood. The chest cavity is 

the typical source of blood to be autotransfused. 

Nursing considerations for blood transfusion therapy are 

described in the following Medication Administration box. 

Emergency Surgery 
Immediate surgical intervention is indicated when the patient 

remains in shock despite resuscitation and there is no obvious 

external sign of blood loss. Abdominal and chest x-rays, 

ultrasound studies, diagnostic peritoneal lavage, or CT scan 

may be performed to help identify the potential source of the 

blood loss. It is important that the emergency or trauma nurse 

speak with the family as soon as possible and keep everyone 

informed about what is happening to his or her family mem- 

ber. Unfortunately, the need for emergency surgery may not 

allow time for family members or significant others to see 

their loved one before transfer to the operating room. 

Organ Donation 
The Uniform Anatomical Gift Act (1968, 1987) requires that 

people be informed about their options for organ donation. 

Under this act, consent for organ donation may be given not 

only by the donor but also by a spouse, adult children, parents, 

adult siblings, guardian, or any adult authorized to do so. The 

act also encourages people to carry donor cards. 

The increased success of organ transplant has made it a 

more common and valuable method of prolonging and improv- 

ing life; however, many people are still waiting for organs, and 

many people who may be suitable organ donors die each year 

from trauma. Organs and tissues that may be transplanted 

include bones, eyes, liver, lungs, skin, muscles and tendons, 

pancreas, intestines, kidneys, heart, and heart valves. 

The organ donation process begins with identification of the 

potential organ donor. Most people are potential organ donors. 

Exceptions include those who 

m currently abuse intravenous drugs. 

m have preexisting untreated infections, such as septicemia. 

m have any malignancy other than a primary brain tumor. 

m have active tuberculosis. 

In the past HIV positive patients were excluded as donors. 
A recent legislative change now allows HIV positive patients to 

donate to HIV positive recipients. 

The family needs to be made aware of the patient’s prog- 

nosis and presented with the option of donating the patient’s 

organs. Both the family’s and the patient’s feelings about 
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EEE 
The risk for and seriousness of blood transfusion reactions Stay with the patient for at least the first 15 minutes ofthe | 

require that extreme caution be taken when blood is admin- transfusion, monitoring for manifestations of a reaction and 

istered. Most fatal transfusion reactions are the result of taking the patient's vital signs. 

human error. Although general guidelines are provided here, m Continue to monitor the patient during the transfusion, | 

each institution has specific policies and procedures that assessing for manifestations of hypersensitivity or } 

must be followed. Prior to beginning the transfusion, the hemolytic reactions and taking and recording vital signs as : 

nurse must determine that typed and crossmatched blood Is directed by institutional policy. ix | 

available and collect the needed equipment: a Y-tubing blood m After the first 15 minutes, the rate of infusion is increased. 

administration set with a filter, a large-bore intravenous If there is no Yanger of fluid volume overload, most 

catheter (usually 18 or 19 gauge), and normal saline solu- patiénts can tolerate an infusion of a unit of blood (ranging 

tion. Only normal saline is used with a blood transfusion. from 250 to 500.mL, depending on the blood component 

Dextrose causes clumping of RBCs, and distilled water administered) in 2 hours. The unit of blood should be 

causes hemolysis. 

Nursing Responsibilities 
Obtain patient consent. 
Assess for any previous reactions to blood. 
Explain the procedure to the patient, and answer any 
questions. 

Prepare the intravenous equipment. Shut off one side of the 
Y tubing, and attach the other side to the saline solution. 
Flush the tubing and filter with the saline. 

If venous access is not already in place, insert the intra- 
venous needle (following body substance precautions), and 
begin administering the saline. 

Using institutional procedure, obtain the blood from the blood 
bank or laboratory. Administer the blood immediately; if this 

is not possible, return it to the blood bank or laboratory. 
Check and document that the donor and recipient blood 

have been tested and are compatible. This usually involves 
two nurses, each verifying the following: 
a. an order for blood has been written 
b. type and crossmatch have been done 
c. the name of the patient and the name on the blood bag 

are identical 
d. the number assigned to the unit of blood is identical to 

the one on the requisition for the blood 
e. blood type and Rh factor are compatible 
f. the blood has not exceeded its expiration date 
g. the unit of blood is intact and has no bubbles or 

discoloration 

Identify the patient by reading the arm band and asking the 
patient to tell you his or her name. Check the arm band 
against the unit of blood. 

Gently invert the blood bag several times to mix the plasma 
and RBCs. 
Take and record vital signs as a baseline. 

Attach the open side of the Y tubing to the blood unit, and 
begin the transfusion at a slow rate of about 2 mL per 
minute. (Some trauma patients may have blood infused at a 
rapid rate. If blood is infused rapidly, it may need to be 
warmed prior to administration to prevent hypothermia.) 

organ donation must be explored. Even if the patient carries 
an organ donation card, many institutions will not remove any 
organs without a signature from a family member or other 
authorized person. The nurse must always respect the fam- 
ily’s concerns and feelings in this process. Organ procure- 
ment agencies employ specially trained personnel who 
Oversee organ donor identification and procurement. These 
professionals are trained to approach families regarding 
potential organ donation. Box 11-1 lists brain death criteria. 
Once brain death has been confirmed, the family must also 

administered in 3 to 4 hours; after this time, it has 
warmed and begins to deteriorate. 

m Take the following actions if manifestations of a 

reaction occur: 
a. Stop the infusion of blood immediately, and notify the 

physician. Continue to infuse the saline. 
b. Take vital signs and assess manifestations. 
c. Compare the blood slip with the unit of blood to ensure 

that an identification error was not made. 
d. Save the blood bag and any remaining blood for return to 

the laboratory for further tests to determine the cause of 
the reaction. 

e. Follow institutional policy for collecting urine and venous 
blood samples. 

f. Continue to monitor the patient and provide prescribed 
interventions to treat hypersensitivity or hemolytic 
manifestations. 

Health Education for the Patient and Family 
@ The possible risks of blood transfusions include infectious 

diseases and acquired immune deficiency syndrome 
(AIDS). However, because of careful handling and storage 
of blood, bacterial contamination is rare. Although hepatitis 
may be transmitted by contaminated blood, new tests for 
hepatitis antibodies in the donor blood are reducing this 
risk. Many people are afraid of contracting AIDS from blood: 
however, donor screening and HI\V-antibody testing of donor 
blood has virtually eliminated the transmission of HIV by 
blood transfusion. A new risk that has been identified is the 
transmission of West Nile Virus through blood transfusions. 
Screening for this risk is asking potential donors about the ; 
presence of symptoms indicative of West Nile Virus. 

m During the transfusion, immediately report any warm feel- 
ings, chills, itching, feelings of weakness or fainting, or diffi- 
culty breathing. 

m Report any signs of a delayed transfusion reaction: chills, 
fever, cough, difficulty breathing, hives, itching, or changes 
in circulation, and seek medical care immediately. ‘ 

m Discuss any religious or cultural considerations related to ‘ 
blood transfusions. : 

understand the diagnosis and be allowed time to accept the 
patient’s death. 

When caring for an adult patient who is an organ donor, the 
nurse carries out the following: 

a Maintain systolic blood pressure of 90 mmHg to keep the 
patient’s organs perfused until removal. 

= Maintain urine output at more than 30 mL per hour. This is 
usually accomplished by administering fluids and/or 
inotropic agents such as dopamine. 

a Maintain oxygen saturation at 90% or greater. 
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BOX 11-1 Brain Death Criteria 

Clinical Signs 
Irreversible condition 
Apnea with a PaCO, greater than 60 mmHg 
No response to deep stimuli 
No spontaneous movement (some spinal cord reflexes 
may be present) 

No gag or corneal reflex 
No oculocephalic or oculovestibular reflex 
Absence of toxic or metabolic disorders 

Confirmatory Tests 
m Cerebral blood flow study 
m Electroencephalogram 

Forensic Considerations 
Injuries often happen under circumstances that require legal 
investigation. Many injuries, particularly penetrating trauma, 
may involve criminal activity. Therefore, the nurse must recog- 
nize the need to identify, store, and properly transfer potential 
evidence for medical—legal investigations. 

Each item of clothing removed from the patient must be 
placed in a breathable container, such as a paper bag, and doc- 
umented appropriately. Bullets or knives should be labeled, 
with their source specified, and given to the proper authorities. 
Holes found in clothing should not be disturbed. When it is 
necessary to cut off clothing, these areas should be avoided and 
never cut through if at all possible. 

The patient’s hands may yield important evidence, such as 

powder burns or residue on the skin, or tissue or hair samples 

beneath the fingernails. In the case of death, it is recommended 

that paper bags be placed over the patient’s hands if the pres- 

ence of evidence is suspected; otherwise, the evidence should 

be collected by nail clippings. 

Identify all wounds and document these findings with pic- 

tures, diagrams, or written descriptions. Once the evidence has 

been collected, identified, and properly stored, ensure that it is 

given to the appropriate authorities. A chain of custody needs 

to be maintained throughout the entire process. All evidence 

must be identified and labeled, and documentation procedures 

must chronicle where and in whose possession the evidence has 

been. For the chain of custody to remain intact, the evidence 

must remain in the continuous possession of identified people 

and be marked and sealed in tamper-proof containers. 

ZO Nursing Care 
Nursing care of the patient who has been injured begins with a 

primary assessment and the initiation of collaborative inter- 

ventions for any life-threatening injuries. Nursing care is 

directed toward the patient’s specific responses to trauma. 

Health Promotion 
Prevention efforts can reduce the incidence and severity of 

trauma. Areas of health promotion and trauma prevention inter- 

ventions for individuals and communities include the following: 

= Motor vehicle safety: seatbelts, airbags, helmets, driving 

under the influence of alcohol or drugs, reckless driving, 

visual or cognitive deficits in the older adult, cell phone use, 
driver fatigue 

= Home safety: snow and ice removal, electrical wiring, falls, 

burns, drowning 

= Farm safety: operating heavy equipment, safe storage of 

chemicals such as fertilizers 

= Work safety: operating work equipment, wearing safety 

equipment, removal of jewelry 

= Relationships: domestic violence, child abuse, elder abuse, 

or neglect 

= Communities: gun control, gangs, condition of streets, 
neighborhood safety 

(In providing information about trauma prevention to mem- 

bers of the community, the nurse serves as a healthcare educa- 

tor, political activist, and safety advocate.) 

Assessment 
See Interdisciplinary Care for assessment of the patient experi- 
encing trauma. 

Nursing Diagnoses and Interventions 
The trauma patient has many complex and interrelated actual 

or potential alterations in health. The nursing care in this sec- 

tion focuses on patient and family problems with respirations, 

infection, immobility, and spirituality. Nursing interventions 

for decreased cardiac output and altered perfusion are dis- 

cussed in the section of the chapter on nursing care of the 

patient in shock. See the accompanying Case Study & Nursing 
Care Plan on page 252. 
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Selected resources that nurses may find helpful when 

planning evidence-based nursing care follow. 

@ Arbour, R. (2009). Cardiogenic oscillation and ventilator 
autotriggering in brain-dead patients: A case series. 
American Journal of Critical Care, 18(5), 496, 488-495. 

m@ Catlin, A. J. & Volat, D. (2009). When the fetus is alive but 
the mother is not: Critical care somatic support as an 
accepted model of care in the twenty-first century? 
Critical Care Nursing Clinics of North America, 21(2), 
267-276. 

m Greer, D. M., Varelas, P N., Haque, S., & Wijdicks, E. F M. 
(2008). Variability of brain death determination guidelines 

in leading US neurologic institutions. Neurology, 70(4), 
284-289. 

m Linde, E. B. (2009). Speaking up for organ donors. 
Nursing2009, 39(1), 29-31. 

m Recommendations for end-of-life care in the intensive : 
care unit: A consensus statement by the American 
Academy of Critical Care Medicine. (2008). National 
Guideline Clearinghouse. Retrieved from http://www 
.guideline.gov/summary/summary.aspx?doc_id= 
12655&nbr=006550&string=braintAND+death 

mw VWijdicks, E. F M., Rabinstein, A. A., Manno, E. M. & 
Atkinson, J. D. (2008). Pronouncing brain death: 
Contemporary practice and safety of the apnea test. 
Neurology, 71(16), 1240-1244. 
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SUSTAINING MULTIPLE TRAUMA 
Ventilatorassociated pneumonia (VAP) is an important patient 
safety issue in critically injured patients. The purpose of this 
study (Dodek, 2004) was to develop an evidenced-based guide- 

line for prevention of ventilatorassisted pneumonia. 
Data extraction consisted of gathering physical, posi- 

tional, and pharmacologic interventions that may influence 

the development of VAP The authors searched for pertinent 

randomized trails and case reviews that involved patients on 

mechanical ventilation. The study was isolated to include 

only adults and only studies published before 1 April 2003 

were considered. 
Physical strategies included the following: 
Route of endotracheal intubations 

Systematic search for maxillary sinusitis 

Frequency of ventilator circuit changes 

Airway humidification 

Endotracheal suctioning system 

Sublette secretion drainage 

Chest physiology 
Timing of tracheotomy 

Positional strategies included the following: 
Kinetic bed therapy 

Semi-recumbent positioning 
Prone positioning 

Pharmacologic strategies include the following: 
m Stress ulcer prophylaxis 
@ Prophylactic antibiotics, including selective decontamination 

of the digestive track 

Ineffective Airway Clearance 

The patient with multiple injuries is at great risk for developing 

airway obstruction and apnea. Facial injuries, loose teeth, 

blood, and vomitus increase the risk for aspiration and obstruc- 

tion. Neurologic injuries and cerebral edema alter the patient’s 

respiratory drive and ability to keep the airway clear. 

= Assess if airway is patent, maintainable, or nonmaintainable. 

Assess for manifestations of airway obstruction: stridor, 

tachypnea, bradypnea, cough, cyanosis, dyspnea, decreased 

or absent breath sounds, changes in oxygen levels, and 

changes in level of consciousness. Assessing the airway and 

initiating interventions are the first steps in managing the 

patient with multiple injuries. 

= Monitor oxygen saturation by applying a pulse oximeter. 

Adjust oxygen flow to maintain oxygen saturation from 

94% to 100%. Changes in oxygen saturation as measured 

by the pulse oximeter indicate the effectiveness of the 
patient’s airway. Pulse oximetry in patients who have 
been exposed to carbon monoxide (i.e., house fires) is 
unreliable since it cannot differentiate carboxyhemoglobin 
from oxyhemoglobin. 

= Monitor level of consciousness. An early sign of an ineffec- 
tive airway is change in the patient’s behavior. If the patient 
becomes restless, anxious, combative, or unresponsive, the 
effectiveness of the airway needs to be immediately evalu- 
ated and appropriate interventions initiated. 

The Care of ICU Patients 

IMPLICATIONS FOR NURSING 
The following section identifies pertinent findings to support 

the conclusion that effectively implemented guidelines may 

decrease the morbidity, mortality, and costs of VAP in mechani- 

cally ventilated patients. 

Based on direct evidence the following recommendations 

are encouraged: 

gw Alternatively, ototracheal intubations should be used when 

intubation is necessary. 

m Recommend thatwew circuits for each patient be instituted 

and changed if the circuits become soiled. 

m Recommend weekly changes of heat and moisture exchang- 

ers on equipment providing mechanical ventilation. 

m Recommend the use of closed endotracheal suction 

systems that are changed for each new patient and as 

clinically indicated. 
m Recommend that clinicians consider the use of subglottic 

secretion drainage. 

m Recommend that clinicians consider the use of kinetic beds. 
m Recommend the use of semi-recumbent positioning, with a 

goal of 45 degrees, in patients without contraindications. 

The pharmacologic strategies that were studied were 

unfounded and not recommended for the VAP guideline. 

CRITICAL THINKING IN PATIENT CARE 
1. Considering the information from this study, how would you 

communicate the recommendations to the medical staff for 
the patient with mechanical ventilation? 

2. What is the rationale behind the preceding recommendations? 

Risk for Infection 
Traumatic injuries are considered dirty wounds. Projectiles 

enter the body through dirty surfaces and clothing, carrying dirt 

and debris into the wound. Open fractures provide a portal for 

the entry of bacteria and dirt. Even with surgical intervention, 

the wounds often remain contaminated. 

w Use careful hand hygiene practices. Hand hygiene remains 

the single most important factor in preventing the spread 

of infection. 

m Use strict standard precautions and aseptic technique when 

caring for wounds. Standard precautions are essential to 

protect the patient and the nurse from infection. In addition, 

a monitor wounds for odor, redness, heat, swelling, and 

copious or purulent drainage. 
s monitor hidden wounds, such as those under casts, by 

asking the patient whether the pain has increased and 
observing for increased drainage and heat over the area 
of the wound. 

™ ensure that cross-contamination between wounds does not 
occur. Collect drainage in ostomy bags if it is copious. The 
skin is the first line of defense against infection. Wounds 
provide a portal of entry for organisms. Risk factors for 
wound infection include contamination, inadequate 
wound care, and the condition of the wound at the time of 
closure. Aseptic techniques used in applying and changing 
dressings reduce the entry of organisms. 
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m Take and record vital signs, including temperature, every 2 to 
4 hours. Vital signs, particularly an elevated body tempera- 
ture, indicate the presence of an infection. 

= Provide adequate fluids and nutrition. Adequate fluids, calo- 
ries, and protein are essential to wound healing. 

= Assess for manifestations of gas gangrene: fever, pain, and 
swelling in traumatized tissues: drainage with a foul odor. 
Gas gangrene is usually caused by the organism Clostridium 
perfringens. This bacterium is found in the soil and can be 
introduced into the body during a traumatic injury. The 
organism grows in the tissues, causing necrosis; hydrogen 
and carbon dioxide are released, with resultant swelling of 
tissues. If the infection continues, tissues are progressively 
destroyed, and sepsis and death may result. 

a Assess for development of pptentially life-threatening con- 
ditions such as necrotizing fasciitis where flesh-eating bacte- 
ria infect subcutaneous and dermal layers, spreading to the 
fascial plane. Many types of bacteria can cause necrotizing 
fasciitis; however, the methicillin-resistant Staphylococcus 
aureus is occurring with increasing frequency. 

= Assess the status of tetanus immunization and administer 
tetanus toxoid or human toxin-antitoxin (TAT) as prescribed. 
Tetanus is caused by an exotoxin produced by Clostridium 
tetani, usually introduced through an open wound. The 
organism is commonly found in the soil. 

a Use strict aseptic technique when inserting catheters, suc- 
tioning, administering parenteral medications, or performing 
any other invasive procedure. Using aseptic technique during 
invasive procedures reduces the risk of entry of organisms. 

Impaired Physical Mobility 
The patient with trauma injuries is often unable to change posi- 

tions independently and is at risk for complications of the 

integumentary, cardiovascular, gastrointestinal, respiratory, 

musculoskeletal, and renal systems. Patients at greatest risk are 

those who have had multiple injuries, spinal cord injuries, 

peripheral nerve injuries, and traumatic amputations. 

Collaborate with the physical therapist and occupational thera- 

pist (if available) to determine the most effective types and 

schedule of exercises and assistive devices. 

a If active bleeding or edema is not present, provide active 

or passive exercises to affected and unaffected extremities 

at least once every 8 hours. Exercise improves muscle tone, 

maintains joint mobility, improves circulation, and pre- 

vents contractures. 

= Help the patient turn, cough, and deep breathe and use the 

incentive spirometer at least every 2 hours. Changing positions, 

coughing, deep breathing, and incentive spirometry reduce the 

risk of integumentary and respiratory complications. 

a If the patient is unable to be moved and positioned, consider 

a specialty bed, such as the kinetic continuous rotation bed 

(Figure 11—7 @). The kinetic continuous rotation bed allows 

continuous turning of the patient; the motion decreases pul- 

monary complications, venous stasis, postural hypotension, 

urinary stasis, muscle wasting, and bone demineralization. 

= Monitor the lower extremities each day for manifestations of 

deep vein thrombosis: heat, swelling, and pain. Measure and 

record the circumference of the thigh and calf each day. If 

antiemboli stockings or intermittent compression stockings 

Figure 11—7 @ Akinetic continuous rotation bed provides a means 

of turning the patient with multiple injuries to decrease the hazards 
of immobility. 

Courtesy of Kinetic Concepts, Inc. 

are used, remove them for | hour during each shift and assess 
the skin. Venous stasis results when surrounding muscles are 

unable to contract and help move the blood through the 
veins. Thrombus (clot) formation in deep veins is a major 
risk for pulmonary embolism. 

Spiritual Distress 

Trauma generally strikes without warning and carries poten- 

tially devastating consequences, including severe alterations in 

the lives of the victim and family, and death. The traumatic 

death of a loved one may be the most difficult event a family 

may ever experience. The decision to cease life support sys- 

tems or to donate organs challenges the family’s belief systems 

and psychologic stability. Nursing care of the family (or 

patient) experiencing spiritual distress includes the following: 

= Offer referral to spiritual advisor if needed. Most hospitals 

have chaplain programs. 

m Give the family information about the option to donate the 

patient’s organs. The decision to donate organs needs to be 

based on information about the patient’s condition, prognosis, 

and criteria by which brain death is determined. It is impor- 

tant to convey to family members that organ donation is only 

an option and that they should not feel they are obligated to 

consent or are doing something wrong if they do not consent. 

= Encourage the family to ask questions and express any feel- 

ings about the traumatic event and/or organ donation. 

Allowing families to express their feelings may help prevent 

long-term consequences such as guilt. 
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Jane Souza is a 25-year 
old married woman with 

two children who provides 

day care for preschool children in her home. As she 

is driving the interstate at 65 miles per hour, a car crosses the 

median and strikes her vehicle head-on. Mrs. Souza, who is not 

wearing a seat belt, is thrown forward against the steering wheel. 

The front of her car is pushed up against her by the car that struck 

her, entrapping her lower extremities. 

After extensive efforts to extricate her from the car, Jane is 

transported to the local trauma center. She is still conscious, is 

receiving high-flow oxygen by mask, and has one intravenous 

line in place. Her vital signs are a palpable systolic blood pressure 

of 80, a pulse rate of 120, anda respiratory rate of 36. On arrival, 

she states that she is having difficulty breathing. 

ASSESSMENT 

g Airway: Maintainable with high-flow oxygen in place. 

m Breathing: Respiratory rate of 36, multiple bruising and abra- 

sions on right side of her chest, decreased breath sounds 

on the right side. 
B Circulation: No palpable radial pulses; palpable brachial 

pulses. Monitor shows sinus tachycardia. No active external 

bleeding noted. Skin color pale, cool to the touch, and 
diaphoretic. One intravenous line already established. 

mw Neurologic: Moved her fingers when asked; complains of 
difficulty breathing; denies that she is hurt. Pupils 4 mm, 
equal, and react to light. Has a broken right arm and an open 
fracture of the left ankle; because of these injuries, extrem- 

ity movement is limited. 
Because of Mrs. Souza’s respiratory distress, she is intubated 
and ventilated with 100% oxygen. Another intravenous line is 
inserted and O-negative blood administered. It is determined 

that Jane has sustained a pneumothorax in the right side and a 

chest tube is inserted. 

DIAGNOSES 

wg /neffective Breathing Pattern related to multiple bruises 
and abrasions on the right side of the chest, and respira- 

tory difficulty 

= Refer the family for follow-up care. Long-term follow-up is 

important for the family facing the sudden death of a loved 

one. Grieving is not an overnight process, and providing the 

family with resources that may be used in the future may help 

prevent future crises and dysfunction. (For more information, 

ee see Chapter 5.) 

Post-traumatic Stress Disorder 
Post-traumatic stress disorder is an intense, sustained emo- 

tional response to a disastrous event. It is also referred to as 

post-trauma syndrome. It is characterized by emotions that 

range from anger to fear and by flashbacks or psychic numb- 

ing. In the initial stage, the patient may be calm or may express 

feelings of anger, disbelief, terror, and shock. In the long-term 

phase, which begins anywhere from a few days to several 

months after the event, the patient often experiences flashbacks 

and nightmares of the traumatic event. The patient may call on 
ineffective coping mechanisms, such as alcohol or drugs, and 
withdraw from relationships. 

a Assess emotional responses while providing physical care. 
Observe for crying, sleep problems, suspiciousness, and fear 

CASE STUDY & NURSING CARE PLAN A Patient with Multiple Injuries 

Deficient Fluid Volume related to acute internal blood loss 

(presumed because no active bleeding can be found) 

Risk for Injury related to trauma resuscitation 

EXPECTED OUTCOMES 
Maintain adequate oxygenation. 

Maintain "adequate circulating blood volume. 

PLANNING AND¢MPLEMENTATION 

Monitor airway and assist in any needed airway 

management. — 
Explain all procedures. 

Monitor the effects of fluid and blood administration, includ- 

ing any changes in blood pressure and pulse. 

Prepare for transfer to the operating room for emergency 

surgery. 
Keep family informed about her condition. 

EVALUATION 

Mrs. Souza is transferred to the operating room, where it is 

determined that she has a ruptured spleen and a serious pelvic 

fracture. Her treatment continues in the operating room. 

CRITICAL THINKING IN THE NURSING PROCESS 
1. 

2. 

ls the nursing diagnosis Deficient Fluid Volume appropriate 

for Jane Souza? Why or why not? 

The assessment of a patient who has experienced trauma is, 

in order, A = airway, B = breathing, and C = circulation. What 

is the rationale for this sequence? 
. Following surgery, Mrs. Souza is moved to the surgical 

intensive care unit. She is very anxious and restless. What 
methods of assessments would help you identity the cause 

of her restlessness? 
. Infection is a common complication for the trauma patient. 

Describe five risks for infection that are present from the time 
of injury to the time of hospital discharge. 

See Evaluating Your Response in Appendix C. 
— a 

during the initial phase of treatment. If the patient is uncon- 

scious, encourage family members and friends to express 

their feelings. These assessments provide valuable informa- 

tion about the patient's ability to cope with the trauma. 

Be available if the patient wishes to talk about the trauma, 

and encourage expression of feelings. The patient may ini- 

tially deny negative feelings; this denial is a coping mecha- 

nism in the initial phase of recovery. 

Teach relaxation techniques, such as deep breathing, pro- 

gressive muscle relaxation, or imagery (e> see Chapter 4). 

These techniques are often useful in coping when thoughts of 

the trauma recur. 

Refer the patient and family members for counseling, psy- 

chotherapy, or support groups as appropriate. Continued 

therapy may be necessary in assisting the patient and family 

to resolve the acute and long-term effects of trauma. 

Using NANDA, NIC, and NOC 
Linkages between a selected NANDA nursing diagnosis, NIC, 

and NOC for the patient experiencing trauma are shown in the 
chart that follows. 
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NANDA, NIC, AND NOC LINKAGES 

NANDA Post-trauma Syndrome 

was 

Counseling and Crisis Intervention 
NIC Provide Atmosphere of Support 

Adaptive Coping Skills 
Support System Enhancement 

a 

Post-Trauma Syndrome 

Coping 
Stress Level 

Social Support 

NOC 

Adapted from Bulechek, G., Butcher, H., & Dochterman, J. M (Eds). (2008). Nursing 
interventions classification (NIC) (5th ed.). St. Louis Mosby Elsevier; Moorhead, S., 
Johnson, M., Maas, M., & Swanson, E. (Eds). (2008) Nursing outcomes classification 
(NOC) (4th ed.). St. Louis: Mosby Elsevier; and Nanda International. (2009). Nursing 
diagnoses: Definitions and classification 2009-2011. Oxford, UK: Wiley-Blackwell. 

Community-based Care 
Address the following topics to prepare the patient and family 
for home care: 

= The type of home environment to which the patient will be 
returning, including any changes that will be required to let 
the patient function in that environment 

= Medications, dressings, wound care, equipment, and supplies 
= Special diet, if needed 

a Rehabilitation plan and its effect on the patient’s family 

a Follow-up appointments with the physician or at the 
trauma clinic 

= Emotional changes that the patient may undergo as a result 

of the trauma 

s Helpful resources: 

« Home health care 

« Community support groups 

= National Institute of Neurological Disorders and Stroke 

The Patient Experiencing Shock 
Shock is a clinical syndrome characterized by a systemic 

imbalance between oxygen supply and demand. This imbal- 

ance results in a state of inadequate blood flow to body organs 

and tissues, causing life-threatening cellular dysfunction. 

Overview of Cellular Homeostasis and 

Hemodynamics 
To maintain cellular metabolism, cells of all body organs and 

tissues require a regular and consistent supply of oxygen and 

the removal of metabolic wastes. This homeostatic regulation 

is maintained primarily by the cardiovascular system and 

depends on four physiologic components. 

1. A cardiac output sufficient to meet bodily requirements 

2. An uncompromised vascular system, in which the vessels 

have a diameter sufficient to allow unimpeded blood flow 

and have good tone (the ability to constrict or dilate to 

maintain normal pressure) 

3. A volume of blood sufficient to fill the circulatory system, 
and a blood pressure adequate to maintain blood flow 

4. Tissues that are able to extract and use the oxygen deliv- 
ered through the capillaries 

Ina healthy person, these components function as a sys- 
tem to maintain tissue perfusion. 

During shock, however, one or more of these components 
are disrupted. An understanding of basic hemodynamics is nec- 
essary to understand the pathophysiology of shock. 

# Stroke volume (SV) is the amount of blood pumped into the 
aorta with each contraction of the left ventricle. 

= Cardiac output (CO) is the amount of blood pumped per 
minute into the aorta by the left ventricle. CO is determined 
by multiplying the SV by the heart rate (HR): CO=SV X HR. 

m Systemic vascular resistance (SVR) is the resistance offered 

by the peripheral circulation. 

PRACTICE ALERT 

Cardiac Output (CO) = Stroke Volume (SV) x Heart Rate (HR). 

= Mean arterial pressure (MAP) is the product of cardiac out- 
put and SVR: MAP =CO X SVR. It can also be calculated 
as MAP = [(2x diastolic BP) + systolic BP] / 3. When CO, 
SVR, or total blood volume rises, MAP and tissue perfusion 

increase. Conversely, when CO, SVR, or total blood volume 
falls, MAP and tissue perfusion decrease. A MAP of 70 to 
110 is normal. A MAP of 60 mmHg is required to maintain 
adequate perfusion to the brain, heart, and kidneys. 
The sympathetic nervous system maintains the smooth 
muscle surrounding the arteries and arterioles in a state of 
partial contraction called sympathetic tone. Increased sym- 
pathetic stimulation increases vasoconstriction and SVR; 
decreased sympathetic stimulation allows vasodilatation, 
which decreases SVR. 

Pathophysiology 
When one or more cardiovascular components do not function 
properly, the body’s hemodynamic properties are altered. 
Consequently, tissue perfusion may be inadequate to sustain 
normal cellular metabolism. The result is the clinical syndrome 
known as shock. The manifestations of shock result from the 
body’s attempts to maintain vital organs (heart and brain) and to 
preserve life following a drop in cellular perfusion. However, if 
the injury or condition triggering shock is severe enough or of 
long enough duration, cellular hypoxia and cellular death occur. 

Shock is triggered by a sustained drop in mean arterial pres- 

sure. This drop can occur after a decrease in cardiac output, a 

decrease in the circulating blood volume, or an increase in the 

size of the vascular bed due to peripheral vasodilatation. If inter- 

vention is timely and effective, the physiologic events that char- 

acterize shock may be stopped; if not, shock may lead to death. 

Stage I: Early, Reversible, and Compensatory Shock 
The initial stage of shock begins when baroreceptors in the aor- 

tic arch and the carotid sinus detect a sustained drop in MAP of 

less than 10 mmHg from normal levels. The circulating blood 

volume may decrease (usually to less then 500 mL), but not 
enough to cause serious effects. 
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The body reacts to the decrease in arterial pressure. The 

cerebral integration center initiates the body’s response sys- 

tems, causing the sympathetic nervous system to increase the 

heart rate and the force of cardiac contraction, thus increasing 

cardiac output. Sympathetic stimulation also causes peripheral 

vasoconstriction, resulting in increased systemic vascular 

resistance and a rise in arterial pressure. The net result is that 

the perfusion of cells, tissues, and organs is maintained. 

Symptoms are almost imperceptible during the early stage of 

shock. The pulse rate may be slightly elevated. If the injury is 

minor or of short duration, arterial pressure is usually main- 

tained, and no further symptoms occur. 

Compensatory shock begins after the MAP falls 10 to 

15 mmHg below normal levels. The circulating blood volume 

is reduced by 25% to 35% (1000 mL or more), but compensa- 

tory mechanisms are able to maintain blood pressure and tissue 

perfusion to vital organs, thereby preventing cell damage. 

= Stimulation of the sympathetic nervous system results in the 

release of epinephrine from the adrenal medulla and the 

release of norepinephrine from the adrenal medulla and 

the sympathetic fibers. Both hormones rapidly stimulate the 

alpha- and beta-adrenergic fibers. Stimulated alpha-adrenergic 

fibers cause vasoconstriction in the blood vessels supplying 

the skin and most of the abdominal viscera. Perfusion of these 

areas decreases. Stimulated beta-adrenergic fibers cause 

vasodilatation in vessels supplying the heart and skeletal mus- 

cles (beta one response), and increase the heart rate and force 

of cardiac contraction (beta two response). Further, blood ves- 

sels in the respiratory system dilate, and the respiratory rate 

increases (beta two response). Thus, stimulation of the sym- 

pathetic nervous system results in increased cardiac output and 

oxygenation of these tissues. 

m The renin-angiotensin response occurs as the blood flow to 

the kidneys decreases. Renin released from the kidneys acts 

on angiotensinogen to form angiotensin I. This is converted 

by angiotensin converting enzyme in the lungs to angiotensin 

II, which causes vasoconstriction and stimulates the adrenal 

cortex to release aldosterone. Aldosterone causes the kidneys 

to reabsorb water and sodium and to lose potassium. The 

absorption of water maintains circulating blood volume 

while increased vasoconstriction increases SVR, maintaining 

central vascular volume and raising blood pressure. 

m The hypothalamus releases adrenocorticotropic hormone 

(ACTH), causing the adrenal glands to secrete aldosterone. 

Aldosterone promotes the reabsorption of water and sodium 

by the kidneys, preserving blood volume and pressure. 

= The posterior pituitary gland releases antidiuretic hormone 

(ADH), which increases renal reabsorption of water to 

increase intravascular volume. The combined effects of hor- 

mones released by the hypothalamus and posterior pituitary 

glands work to conserve central vascular volume. 
m As MAP falls in the compensatory stage of shock, decreased 

capillary hydrostatic pressure causes a fluid shift from the 
interstitial space into the capillaries. The net gain of fluid 
raises the blood volume. 

Working together, these compensatory mechanisms can 
maintain MAP for only a short period of time. During this 
period, the perfusion and oxygenation of the heart and brain are 

adequate. If effective treatment is provided, the process is 

arrested, and no permanent damage occurs. However, unless the 

underlying cause of shock is reversed, these compensatory mech- 

anisms soon become harmful, and shock perpetuates shock. 

Stage II: Intermediate or Progressive Shock , 

The progressive stage of shock occurs after a sustained 

decrease in MAP of 20 mmHg or more below normal levels and 

a fluid loss of 35% to 50% (1800 to 2500 mL of fluid). 

Although the compensatory mechanisms in the previous state 

remain,activated, they are no longer able to maintain MAP at a 

level sufficient to ensure perfusion of vital organs. 

The vasoconstriction response that first helped sustain MAP 

eventually limits blood flow to the point that cells become oxy- 

gen deficient. To remain alive, the affected cells switch from 

aerobic to anaerobic metabolism. The lactic acid formed as a 

by-product of anaerobic metabolism contributes to an acidotic 

state at the cellular level. As a result, adenosine triphosphate 

(ATP), the source of cellular energy, is produced inefficiently. 

Lacking energy, the sodium-potassium pump fails. Potassium 

moves out of the cell, while sodium and water move inward. As 

this process continues, the cell swells, cell membrane integrity 

is lost, and cell organelles are damaged. Lysosomes within the 

cell spill out their digestive enzymes, which disintegrate any 

remaining organelles. Some enzymes spread to adjacent cells, 

where they erode and rupture cell membranes. 

The acid by-products of anaerobic metabolism dilate the pre- 

capillary arterioles and constrict the postcapillary venules. This 

causes increased hydrostatic pressure within the capillary, and 

fluid shifts back into the interstitial space. The capillaries also 

become increasingly permeable, allowing serum proteins to 

shift from the vascular space into the interstitium. The buildup 

of plasma proteins increases the osmotic pressure in the inter- 

stitium, further accelerating the fluid shift out of the capillaries. 

Throughout this period, the heart rate and vasoconstriction 

increase; however, perfusion of the skin, skeletal muscles, kid- 

neys, and gastrointestinal organs is greatly diminished. Cells in 

the heart and brain become hypoxic while other body cells and 

tissues become ischemic and anoxic. A generalized state of aci- 

dosis and hyperkalemia ensues (> see Chapter 10). Unless this 

stage of shock is treated rapidly, the patient’s chances of sur- 

vival are poor. 

Stage Ill: Refractory or Irreversible Shock 
If shock progresses to the irreversible stage, tissue anoxia 

becomes so generalized and cellular death so widespread that 

no treatment can reverse the damage. Even if MAP is tem- 

porarily restored, too much cellular damage has occurred to 

maintain life. Death of cells is followed by death of tissues, 

which results in death of organs. Death of vital organs con- 

tributes to subsequent death of the body. 

Effects of Shock on Body Systems 
Whatever its causes, shock produces predictable effects on the 
body’s organ systems. (See the Multisystem Effects of Shock 
feature on page 255.) 

CARDIOVASCULAR SYSTEM The perfusion and oxygenation 
of the heart are adequate in the early stages of shock. As shock 
progresses, myocardial cells become hypoxic, and myocardial 
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muscle function diminishes. Initially, the blood pressure may 

be normal or even slightly elevated (as a result of compensa- 

tory mechanisms) and the heart rate only slightly increased. 

Sympathetic stimulation increases the heart rate (a sinus 

tachycardia of 120 beats per minute is common) in an effort to 

increase cardiac output. As a result of vasoconstriction and 

decreased blood volume, the palpated pulse is rapid, weak, 

and thready; as shock progresses, peripheral pulses are usu- 

ally nonpalpable. 

Tachycardia reduces the time available for left ventricular 

filling and coronary artery perfusion, further reducing cardiac 

output. With progressive shock, altered acid—base balance, 

hypoxia, and hyperkalemia damage the heart’s electrical sys- 

tems and contractility. Consequently, cardiac dysrhythmias 

may develop. Decreased blood volume with decreased venous 

return also decreases cardiac output, and blood pressure falls. 

The blood pressure changes produced by shock are charac- 

terized by a progressive decrease in both systolic and diastolic 

pressures and a narrowing pulse pressure. Auscultation of 

blood pressure is often difficult or impossible and is an inaccu- 

rate reflection of blood pressure status. For this reason, hemo- 

dynamic monitoring is usually instituted to follow the patient’s 

cardiovascular status accurately. 

RESPIRATORY SYSTEM During shock, impaired oxygen 

delivery to cells may occur due to a drop in circulating blood 

volume or, in the case of blood loss, by an insufficient number 

of red blood cells that carry oxygen. Although the respiratory 

rate increases because of compensatory mechanisms that pro- 

mote oxygenation, the number of alveoli that are perfused 

decreases, and gas exchange is impaired. As a result, oxygen 

levels in the blood decrease, and carbon dioxide levels increase. 

As perfusion of the lungs diminishes, carbon dioxide is 

retained, and respiratory acidosis occurs. 

A complication of decreased perfusion of the lungs is acute 

respiratory distress syndrome (ARDS), or “shock lung.” ARDS 

is discussed in detail in c© Chapter 37. The exact mechanism 

that produces ARDS is unknown, but some contributing factors 

have been identified. This potentially lethal form of respiratory 

failure may result from any condition that causes hypoperfu- 

sion of the lungs, but it is more common in shock caused by 

hemorrhage, severe allergic responses, trauma, and infection. 

GASTROINTESTINAL AND HEPATIC SYSTEMS The gas- 
trointestinal organs normally receive 25% of the cardiac output 

through the splanchnic circulation. Shock constricts the 

splanchnic arterioles and redirects arterial blood flow to the 

heart and brain. Consequently, gastrointestinal organs become 

ischemic and may be irreversibly damaged. 

Gastric mucosa tends to ulcerate when it becomes ischemic. 

Lesions of the gastric and duodenal mucosa (called stress 

ulcers) can develop within hours of severe trauma, sepsis, or 

burns (Huether & McCance, 2008). Gastrointestinal ulcers 

may hemorrhage within 2 to 10 days following the original 
cause of shock. In addition, the permeability of damaged 
mucosa increases, allowing bacterial translocation to occur. 
During this process, enteric bacteria or their toxins enter the 
abdominal cavity, progress to the circulation, and can eventu- 
ally result in sepsis. 

Gastric and intestinal motility is impaired during shock, and 

paralytic ileus may result. If the episode of shock is prolonged, 

necrosis of the bowel may occur. In many cases, alterations in 

the structure and function of the gastrointestinal tract impair 

absorption of nutrients, such as protein and glucose. 

Shock also alters the metabolic functions of the liver. 

Initially, gluconeogenesis (the process of forming glucose from 

noncarbohydrate sources) and glycogenolysis (the breakdown 

of glycogen into glucose) increase. This process allows blood 

glucose levels toyincrease as the body attempts to respond to the 

stressor; however, as shock progresses, liver functions are 

impaired, and hypoglycemia develops. Metabolism of fats and 

protein is impaired, and the liver can no longer effectively 

remove lactic acid, contributing to the development of meta- 

bolic acidosis. 

The destruction of the liver’s reticuloendothelial Kupffer 

cells (phagocytes that destroy bacteria) causes a further prob- 

lem. Bacteria may proliferate within the circulatory system, 

causing overwhelming bacterial infection and toxicity. 

NEUROLOGIC SYSTEM The primary effects of shock on the 

neurologic system involve changes in mental status and orien- 

tation. Cerebral hypoxia produces altered levels of conscious- 

ness, beginning with apathy and lethargy and progressing to 

coma. A common early symptom of cerebral hypoxia is rest- 

lessness. Continued ischemia of brain cells eventually causes 

swelling, resulting in cerebral edema, neurotransmitter failure, 

and irreversible brain cell damage. 

As cerebral ischemia worsens, the sympathetic activity and 

vasomotor centers are depressed. This leads to a loss of sym- 

pathetic tone, causing systemic vasodilatation and pooling of 

blood in the periphery. As a result, venous return and cardiac 

output further decrease. 

PRACTICE ALERT 
An early sign of shock is a change in the level of conscious- 

ness. Late signs of shock are mental status changes, 

hypotension, and marked tachycardia. 

RENAL SYSTEM Blood that normally perfuses the kidneys is 

shunted to the heart and brain during the progressive stage of 

shock, resulting in renal hypoperfusion. The drop in renal per- 

fusion is reflected in a corresponding decrease in the glomeru- 

lar filtration rate. Urine output is reduced, and the urine that is 

produced is highly concentrated. Oliguria of less than 20 mL 

per hour indicates progressive shock. 

Healthy kidneys can tolerate a drop in perfusion for only 

about 20 minutes; thereafter, acute tubular necrosis develops 

(Huether & McCance, 2008). As tubular necrosis occurs, 

epithelial cells slough off and block the tubules, disrupting 

nephron function. The accumulating loss of functional 

nephrons eventually causes renal failure. Without normal renal 

function, metabolic waste products are retained in the plasma. 

If treatment restores renal perfusion, the kidneys can regen- 

erate the lost epithelial cells in the tubules, and renal function 

usually returns to normal. However, in the older or chronically 

ill patient or in the patient with sustained shock, loss of renal 
function may become permanent. 
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EFFECTS ON SKIN, TEMPERATURE, AND THIRST In most 
types of shock, blood vessels supplying the skin are vasocon- 
stricted, and the sweat glands are activated. As a result, changes 
in skin color occur. The skin of Caucasian patients becomes 
pale. In people with darker skin (such as those of African, 
Hispanic, or Mediterranean descent), shock-related skin color 
changes may be assessed as paleness of the lips, oral mucous 
membranes, nail beds, and conjunctiva. The skin is usually cool 
and moist and, in the later stages of shock, often edematous. 

The body temperature decreases as shock progresses, the 
result of a decrease in overall body metabolism, Some people 
in shock become thirsty, probably a response to decreased 
blood volume and increased serum osmolality (Huether & 
McCance, 2008). 

Types of Shock 
Shock is identified according to its underlying cause. All types 
of shock progress through the same stages and exert similar 
effects on body systems. Any differences are noted in the fol- 
lowing discussion. 

Hypovolemic Shock 
Hypovolemic shock is caused by a decrease in intravascular vol- 
ume of 15% or more (Huether & McCance, 2008). In hypo- 
volemic shock, the venous blood returning to the heart 
decreases, and ventricular filling drops. As a result, stroke vol- 
ume, cardiac output, and blood pressure decrease. Hypovolemic 
shock is the most common type of shock, and it often occurs 
simultaneously with other types. 

The decrease in circulating blood volume that triggers hypo- 
volemic shock may result from the following: 

= Loss of blood volume from hemorrhage (from surgery, 
trauma, gastrointestinal bleeding, blood coagulation disor- 
ders, ruptured esophageal varices) 

= Loss of intravascular fluid from the skin due to injuries such 

as burns (c= see Chapter 17) 

= Loss of intravascular volume from severe dehydration 

= Loss of body fluid from the gastrointestinal system due to 

persistent and severe vomiting or diarrhea, or continuous 
nasogastric suctioning 

m= Renal losses of fluid due to the use of diuretics or to 

endocrine disorders such as diabetes insipidus 

= Conditions causing fluid shifts from the intravascular com- 

partment to the interstitial space 

m Third spacing due to such disorders as liver diseases with 

ascites, pleural effusion, or intestinal obstruction 

Hypovolemic shock affects all body systems. Its effects vary 

depending on the patient’s age, general state of health, extent 

of injury or severity of illness, length of time before treatment 

is provided, and the rate of volume loss. 

The manifestations of hypovolemic shock result directly 

from the decrease in circulating blood volume and the initiation 

of compensatory mechanisms (Figure |1—8 Ml). The loss of cir- 

culating blood volume reduces cardiac output by decreasing 

venous return to the heart. As a result, blood pressure drops. The 

carotid and cardiac baroreceptors sense the decrease in blood 

pressure and communicate it to the vasomotor centers in the 

brainstem. The vasomotor centers then induce the sympathetic 

Loss of blood volume 
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Compensatory Mechanisms 
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SVR: Systemic vascular resistance 

Figure 11-8 Mi The stages of hypovolemic shock. 

compensatory responses. If the fluid loss is less than 500 mL, 
activation of the sympathetic response is generally adequate to 
restore cardiac output and blood pressure to near normal, 

although the heart rate may remain elevated. 

With a sustained loss of blood volume (1000 mL or more), 

the shock stage progresses. Heart rate and vasoconstriction 

increase, and blood flow to the skin, skeletal muscles, kidneys, 

and abdominal organs decreases. Several renal mechanisms 
and a decline in capillary pressure help conserve blood vol- 

ume. Eventually, the amount of blood flowing to cells is too 
low to oxygenate them and sustain production of cellular 
energy. Anaerobic metabolism begins, producing an acidotic 
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environment for cells. As a result, cells lose their physical 

integrity. If untreated, shock causes multiple organ failure, and 

death results. Manifestations of various stages of hypovolemic 

shock are listed in the following box. 

OLDER ADULTS EXPERIENCING HYPOVOLEMIA With 

aging comes a relative decrease in sympathetic activity in rela- 

tion to the cardiovascular system. Cardiac compliance also 

decreases with age. Atherosclerosis affects many vital organs’ 

sensitivity to even the slightest reduction in blood flow. Many 

older patients experience secondary volume depletion due to 

chronic diuretic use or malnutrition. Also, patients prescribed 

beta blockers may not present with tachycardia as an early 

indicator of shock. This important sign can be masked due to 

beta adrenergic blockade. These patients will require early 

invasive monitoring in order to avoid excessive or inadequate 

volume restoration. This should be considered early in the 

treatment phase. 

Cardiogenic Shock 
Cardiogenic shock occurs when the heart’s pumping ability is 

compromised to the point that it cannot maintain cardiac out- 

put and adequate tissue perfusion. Cardiac disorders are dis- 

cussed in c= Chapters 30 and 31; this section focuses only on 

the effects of shock caused by these disorders. 

The loss of the pumping action of the heart may be caused 

by the following conditions: 

= Myocardial infarction 

a Cardiac tamponade 

w Restrictive pericarditis 
4 

| MANIFESTATIONS of Hypovolemic Shock 
\INITIAUSTAGE 
m. Blood pressure: normal to slightly decreased 

Pulse: slightly increased from baseline 

Respirations: normal (baseline) 

Skin: cool, pale (in periphery), moist 

Mental status: alert and oriented 

Urine output: slight decrease 

Other: thirst, decreased capillary refill time 

COMPENSATORY AND PROGRESSIVE STAGES 
@ Blood pressure: hypotension 

Pulse: rapid, thready 

Respirations: increased 

Skin: cool, pale (includes trunk); poor turgor with fluid 

loss, edematous with fluid shift 

Mental status: restless, anxious, confused, agitated 

@ Urine output: oliguria (less than 30 mL/hour) 

@ Other: marked thirst, acidosis, hyperkalemia, decreased 

capillary refill time, decreased or absent peripheral pulses 

IRREVERSIBLE STAGE 

m Blood pressure: severe hypotension (often, systolic pres- 

sure is below 80 mmHg) 

Pulse: very rapid, weak 

Respirations: rapid, shallow; crackles and wheezes 
Skin: cool, pale, mottled with cyanosis 
Mental status: disoriented, lethargic, comatose 
Urine output: anuria 
Other: loss of reflexes, decreased or absent 
peripheral pulses 

| MANIFESTATIONS of Cardiogenic Shock 

m Cardiac arrest 

= Dysrhythmias, such as fibrillation or ventricular tachycardia 

u Pathologic changes in the valves 

= Cardiomyopathies from hypertension, alcohol, bacterial or 

viral infections, or ischemia 

= Complications of cardiac surgery 

= Electrolyte imbalances (especially changes in normal potas- 

sium and calcium levels) 

= Drugs affecting cardiac muscle contractility 

= Head injuries¢ausing damage to the cardioregulatory center 

Myocardial infarction is the most common cause of cardio- 

genic shock. Patients admitted to the hospital for treatment of 

myocardial infarction or cardiac surgery are at risk for cardio- 

genic shock. The severity and progression of shock are related 

to the amount of myocardial damage. 

Whatever the cardiogenic cause, the decrease in cardiac out- 

put causes a decrease in MAP. Heart rate may increase in 

response to compensatory mechanisms. However, tachycardia 

increases myocardial oxygen consumption and decreases coro- 

nary perfusion. The myocardium becomes progressively 

depleted of oxygen, causing further myocardial ischemia and 

necrosis. The typical sequence of shock is essentially 

unchanged in cardiogenic shock. 

Cyanosis, however, is more common in cardiogenic shock 

because stagnating blood increases extraction of oxygen from 

the hemoglobin at the capillary beds. As a result, the skin, lips, 

and nail beds may appear cyanotic. As cardiac failure (and car- 

diogenic shock) progresses, left ventricular end-diastolic pres- 

sure increases. The increase is transmitted to the pulmonary 

capillary bed, and pulmonary edema may occur. Retention of 

blood in the right side of the heart increases right atrial pres- 

sure, which leads to jugular venous distention as a result of 

backflow through the vena cava. Manifestations of cardiogenic 

shock are listed in the following box. 

Obstructive Shock 
Obstructive shock is caused by an obstruction in the heart or 

great vessels that either impedes venous return or prevents 

effective cardiac pumping action. The causes of obstructive 

shock are impaired diastolic filling (e.g., pericardial tamponade 

or pneumothorax), increased right ventricular afterload (e.g., 

pulmonary emboli), and increased left ventricular afterload 

(e.g., aortic stenosis, abdominal distention). The manifesta- 

tions are the result of decreased cardiac output and blood pres- 

sure, with reduced tissue perfusion and cellular metabolism. 

a 

s Blood pressure: hypotension, possible narrowing 
“pulse pressures 

m Pulse: rapid, thready; distention of veins of hands and neck 

m Respirations: increased, labored; crackles and wheezes: 
pulmonary edema 

w Skin: pale, cyanotic, cold, moist 

m Mental status: restless, anxious, lethargic progressing 
to comatose 

m@ Urine output: oliguria to anuria 
m Other: dependent edema; elevated CVP; elevated pul- 

monary capillary wedge pressure; arrhythmias . 
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Distributive Shock 
Distributive shock (also called vasogenic shock) includes sev- 
eral types of shock that result from widespread vasodilatation 
and decreased peripheral resistance. As the blood volume does 
not change, relative hypovolemia results. Examples of distrib- 
utive shock include septic, neurogenic, and anaphylactic shock. 
Treatment is based on the underlying pathogenesis. 

Septic Shock 
Septic shock, the leading cause of death for patients in inten- 
Sive care units, is one part of a progressive syndrome called 
systemic inflammatory response syndrome (SIRS). This con- 
dition is most often the result of gram-negative bacterial infec- 
tions (i.e., Pseudomonas, E. coli. Klebsiella), but may also 
follow gram-positive infections from Staphylococcus and 
Streptococcus bacteria. Gram-negative sepsis has greatly 
increased in the past 10 years, with a 60% mortality rate 
despite treatment. The pathophysiology of septic shock is 
complex and not completely understood. 

Patients at risk for developing infections leading to septic 
shock include those who are hospitalized, have debilitating 
chronic illnesses, or have poor nutritional status. The risk is 
heightened after invasive procedures or surgery. Other patients 
at risk of septic shock include older adults and those who are 
immunocompromised. Portals of entry for infection that may 
lead to septic shock are as follows: 

= Urinary system: catheterizations, suprapubic tubes, cystoscopy 
= Respiratory system: suctioning, aspiration, tracheostomy, 

endotracheal tubes, respiratory therapy, mechanical ventilators 
= Gastrointestinal system: peptic ulcers, ruptured appendix, 

peritonitis 

= Integumentary system: surgical wounds, intravenous catheters, 
intra-arterial catheters, invasive monitoring, decubitus ulcers, 

burns, trauma 

m= Female reproductive system: elective surgical abortion, 

ascending infections from transmission of bacteria during 

the intrapartal and postpartal periods, tampon use, sexually 
transmitted diseases 

Septic shock begins with septicemia (the presence of 

pathogens and their toxins in the blood). As pathogens are 

destroyed, their ruptured cell membranes allow endotoxins to 

leak into the plasma. The endotoxins disrupt the vascular sys- 

tem, coagulation mechanism, and immune system and trigger 

an immune and inflammatory response (> see Chapter 13 for 

more information). For this reason, the initial effects of septic 

shock differ from those of hypovolemic and cardiogenic shock; 

cardiac output is high and systemic vascular resistance is low. 

Endotoxins directly damage the endothelial lining of small 

blood vessels first; the small blood vessels of the kidneys and 

lungs are most susceptible. Cellular damage stimulates the 

release of vasoactive proteins and activates coagulation factor 

XII. The vasoactive proteins stimulate peripheral vasodilata- 

tion and increase capillary permeability; the activation of 

coagulation factors results in the production of multiple 

intravascular blood clots. 

As a result of the increased capillary permeability and 

vasodilatation, fluid shifts from the intravascular space to the 

interstitial space. Hypovolemia results as fluid volume is lost 

from the circulating blood. Hypovolemia and intravascular 
coagulation alter oxygenation and cellular metabolism, leading 
to anaerobic metabolism, lactic acidosis, and cellular death. 

Septic shock has an early phase and a late phase. In early 
septic shock (sometimes called the warm phase), vasodilatation 
results in weakness and warm, flushed skin, and the septicemia 
often causes high fever and chills. In late septic shock (some- 
times called the cold phase), hypovolemia and activity of the 
compensatory mechanisms result in typical shock manifesta- 
tions, including cold, moist skin; oliguria; and changes in men- 
tal status. Death may result from respiratory failure, cardiac 
failure, or renal failure. Manifestations of septic shock are 
listed in the following box. 

Toxic shock syndrome is an especially virulent form of sep- 
tic shock, occurring most frequently in menstruating women 
who use tampons. It is thought that bacterial toxins diffuse 
from the site of infection in the vagina into the circulation. The 
toxins then trigger a widespread inflammatory response and 
septic shock. The manifestations of toxic shock syndrome 
include extreme hypotension, hyperpyrexia, headache, myal- 
gia, confusion, skin rash, vomiting, and diarrhea (Huether & 
McCance, 2008). 

Disseminated intravascular coagulation (DIC), a generalized 
response to injury, is a potential risk in septic shock. This con- 
dition is characterized by simultaneous bleeding and clotting 
throughout the vasculature. Sepsis injures blood cells, causing 
platelet aggregation and decreased blood flow. As a result, 
blood clots form throughout the microcirculation. The clotting 
slows circulation further while stimulating excess fibrinolysis. 
As the body’s stores of clotting factors are depleted, generalized 
bleeding begins. DIC is further discussed in ce Chapter 33. 

Neurogenic Shock 
Neurogenic shock is the result of an imbalance between 
parasympathetic and sympathetic stimulation of vascular 
smooth muscle. If parasympathetic overstimulation or sympa- 
thetic understimulation persists, sustained vasodilatation 
occurs, and blood pools in the venous and capillary beds. 

MANIFESTATIONS of Septic Shock 
‘EARLY (WARM) SEPTIC SHOCK 

Blood pressure: normal to hypotension 

Pulse: increased, thready 

Respirations: rapid and deep 

Skin: warm, flushed 

Mental status: alert, oriented, anxious 

Urine output: normal 

Other: increased body temperature; chills; weakness; 

nausea, vomiting, diarrhea; decreased CVP 

LATE (COLD) SEPTIC SHOCK 
Blood pressure: hypotension 

Pulse: tachycardia, arrhythmias 

Respirations: rapid, shallow, dyspneic 

Skin: cool, pale, edematous 

Mental status: lethargic to comatose 

Urine output: oliguria to anuria 

Other: normal to decreased body temperature; 

decreased CVP 
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Neurogenic shock causes dramatic reduction in systemic 

vascular resistance as the size of the vascular compartment _ 

increases. As systemic vascular resistance decreases, pressure! 

in the blood vessels becomes too low to drive nutrients across 

capillary membranes, and cellular metabolism is impaired. 

The following conditions can cause neurogenic shock by 

increasing parasympathetic stimulation or inhibiting sympa- 

thetic stimulation of the smooth muscle of blood vessels: 

= Head injury 

= Trauma to the spinal cord (spinal shock, a form of neuro- 

genic shock, is described in ee Chapter 43) : 

a Insulin reactions (which cause hypoglycemia, decreasing 

glucose to the medulla) 

= Central nervous system depressant drugs (such as sedatives, 

barbiturates, or narcotics) 

= Anesthesia (spinal and general) 

m Severe pain 

= Prolonged exposure to heat 

Bradycardia occurs early, but tachycardia begins as compen- 

satory mechanisms are initiated. Central venous pressure drops 

as veins dilate, venous return to the heart decreases, stroke vol- 

ume decreases, and MAP falls. In early stages, the extremities 

are warm and pink (from the pooling of blood), but as shock 

progresses, the skin becomes pale and cool. Manifestations of 

neurogenic shock are listed in the following box. 

Anaphylactic Shock 
Anaphylactic shock is the result of a widespread humorally medi- 

ated hypersensitivity reaction (called anaphylaxis). The patho- 

physiology in this type of shock includes vasodilatation, pooling 

of blood in the periphery, and hypovolemia with altered cellular 

metabolism. These physiologic alterations occur when a sensi- 

tized person has contact with an allergen (a foreign substance to 

which an individual is hypersensitive). Many different allergens 

can cause anaphylactic shock, including medications, blood 

administration, latex, foods, snake venom, and insect stings. 

Anaphylactic shock does not occur with the first exposure to 

an allergen. With the first exposure to a foreign substance (the 

antigen), the body produces specific immunoglobulin E (IgE) 

antibodies against this antigen. The person is thus sensitized to 

that specific antigen. With subsequent exposure, the antigen 

reacts with the already formed IgE antibodies, disrupting cellu- 

lar integrity. In addition, large amounts of histamine and other 

vasoactive amines are released and distributed through the cir- 

culatory system. These substances cause increased capillary 

permeability and massive vasodilatation, resulting in profound 

hypotension and eventual vascular collapse. 
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[ MANIFESTATIONS of Neurogenic Shock 
Blood pressure: hypotension 

».Pulse: slow and bounding 
Respirations: vary 

Skin: warm, dry 
Mental status: anxious, restless, lethargic progressing 
to comatose 

Urine output: oliguria to anuria 

Other: lowered body temperature 
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( MANIFESTATIONS of Anaphylactic Shock 

\m Blogd pressure: hypotension 
m Pulse: increased, dysrhythmias 
m Respirations: dyspnea, stridor, wheezes, laryngospasm, 

bronchospasm, pulmonary edema 

mw Skin: warm, edematous (lips, eyelids, tongue, hands, * 

feet, genitals) 
m= Mental status: restless, anxious, lethargic to comatose 

@ Urine output: oliguria to anuria 

m Other: paresthesias; urticaria; pruritus; abdominal cramps, 

vomiting, diarrhea 

“ 

Histamine also causes constriction of smooth muscles in the 

bladder, uterus, intestines, and bronchioles. Respiratory dis- 

tress, bronchospasm, laryngospasm, and severe abdominal 

cramping result. Serotonin (a neurotransmitter with vasocon- 

strictive properties) is released, further affecting respiratory 

status by increasing capillary permeability in the lungs. As a 

result, plasma leaks into the alveoli, gas exchange is impaired, 

and pulmonary edema may occur. 

Anaphylactic shock begins and progresses rapidly. 

Manifestations may begin within 20 minutes of contact with 

an antigen. Unless appropriate intervention is provided, death 

can occur within a matter of minutes. Because anaphylaxis is 

rapid and potentially lethal, people with known allergies 

should carry some form of warning (such as a MedicAlert 

bracelet) informing others of their susceptibility. Some 

patients carry an Epi-pen (epinephrine) to halt anaphylaxis. 

Healthcare providers should be extremely careful to assess and 

document allergies or previous drug reactions. Manifestations 

of anaphylactic shock are listed in the following box. Similar, 

but not related, are anaphylactoid reactions that are not 

humorally mediated and do not require prior exposure to a 

trigger. These can have similar symptoms and are treated in a 

similar manner. 

Interdisciplinary Care 
Medical care for the patient in shock focuses on treating the 

underlying cause, increasing arterial oxygenation, and 

improving tissue perfusion. Depending on the cause and type 

of shock, interventions include emergency care measures, 

oxygen therapy, fluid replacement, and medications. 

Emergency care is often the first course of collaborative action 

taken to arrest shock, as discussed earlier in this chapter. A 

central venous catheter may be used to aid in the differential 

diagnosis of shock and to provide information about the pre- 
load of the heart. A pulmonary artery catheter may be inserted 
to monitor cardiac dynamics, fluid balance, and the effects of 

vasoactive medications. 

Diagnosis 
The following diagnostic tests can help identify the type of 
shock and assess the patient’s physical status. Measurements 
include the following: 

= Blood hemoglobin and hematocrit, to detect the concentra- 
tion that usually occurs in hypovolemic shock. These 
changes reflect the underlying etiology. In hypovolemic 
shock resulting from hemorrhage, the hemoglobin and 
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hematocrit concentrations are lower than normal; in hypoy- 
olemic shock resulting from intravascular fluid loss, by con- 
trast, the hemoglobin and hematocrit concentrations are 
higher than normal. 

= Arterial blood gases (ABGs), to determine oxygen and car- 
bon dioxide levels and pH. The effects of shock and of the 
body’s compensatory mechanisms cause a decrease in pH 
(indicating acidosis), a decrease in the partial pressure of 
oxygen (PaO,) and in total oxygen saturation, and an 
increase in the partial pressure of carbon dioxide (PaCO,). 

a Serum electrolytes, to monitor the severity and progression 
of shock. As shock progresses, glucose levels decrease, 
sodium levels decrease, and potassium levels increase. 

= Blood urea nitrogen (BUN), serum creatinine levels, urine 
specific gravity, and osmolality, to check renal function. As 
perfusion of the kidneys is decreased and renal function is 
reduced, the BUN and creatinine levels increase as does 
urine specific gravity and osmolality. 

= Blood cultures, to identify the causative organism in sep- 
tic shock. 

a White blood cell count and differential, in the patient with 
septic or anaphylactic shock. The total WBC count is 
increased in septic shock. Elevated neutrophils indicate acute 
infection, increased monocytes indicate a bacterial infection, 
and increased eosinophils indicate an allergic response. 

= Serum cardiac enzymes, which are elevated in cardiogenic 
shock: creatine kinase (CK), myoglobin, and c-reactive pro- 
tein. Troponin can be elevated if the cause of cardiogenic 
shock is acute MI. 

Other diagnostic tests may be ordered to determine the 
extent of injury or damage or to locate the site of internal hem- 

orrhage. These tests might include x-ray studies, computerized 

tomography (CT) scans, magnetic resonance imaging (MRI), 

endoscopic examinations, and echocardiograms. Newer diag- 

nostic methods for hypoperfusion include gastric tonometry 

and sublingual PCO,. Gastric tonometry measures the partial 

pressure of carbon dioxide in the gastric lumen. The measure- 

ment of sublingual carbon dioxide correlates well with 

decreased MAP (Sole, Lamborn, & Hartshorn, 2001). 

Medications 
When fluid replacement alone is not sufficient to reverse shock, 

vasoactive drugs (drugs causing vasoconstriction or vasodilata- 

tion) and inotropic drugs (drugs improving cardiac contractil- 

ity) may be administered. When used to treat shock, these 

drugs increase venous return through vasoconstriction of 

peripheral vessels; they also improve the pumping ability of the 

heart by facilitating myocardial contractility and by dilating 

coronary arteries to increase perfusion of the myocardium. 

Drugs used to treat shock are discussed in the Medication 

Administration box on page 262. Other drugs that may be 

administered to the patient in shock include the following: 

= Diuretics to increase urine output after fluid replacement has 

been initiated 

= Sodium bicarbonate to treat acidosis 

w Calcium to replace calcium lost as a result of blood transfusions 

a Antiarrhythmic agents to stabilize heart rhythm 

= Broad spectrum antibiotics to suppress organisms responsi- 

ble for septic shock 

# Epinephrine, antihistamines, and inhaled beta-2 agonists to 
treat anaphylactic shock 

= Morphine to dilate veins and decrease anxiety 

Oxygen Therapy 
Establishing and maintaining a patent airway and ensuring ade- 
quate oxygenation are critical interventions in reversing shock. 
All patients in shock (even those with adequate respirations) 
should receive oxygen therapy (usually by mask or nasal can- 
nula) to maintain the PaO, at greater than 80 mmHg during the 
first 4 to 6 hours of care. If the patient’s unassisted respiration 
cannot maintain PaO, at this level, ventilatory assistance may 
be necessary. Care of the patient requiring ventilatory assis- 
tance is discussed in o> Chapter 37. 

Fluid Resuscitation 
The most effective treatment for the patient in hypovolemic 
shock is the administration of intravenous fluids or blood. 
Fluids also treat septic and, more judiciously, neurogenic 
shock. However, the patient with cardiogenic shock may 
require either fluid replacement or restriction, depending on 
pulmonary artery pressure. 

Various fluids may be administered alone or in combination 
as part of fluid replacement therapy in treating shock. Fluid 
replacements are administered in massive amounts through two 
large-bore peripheral lines or through a central line. Current fluid 
resuscitation protocols include rapid crystalloid infusion fol- 
lowed by blood transfusion. Fluid replacements, such as crystal- 
loid and colloid solutions, increase circulating blood volume and 
tissue perfusion. Whole blood or blood products increase the 
oxygen-carrying capacity of the blood and thus increase oxy- 
genation of cells. However, these resuscitation fluids are not 
thought to minimize inflammation. Studies are underway to eval- 
uate alternative resuscitation fluids such as a alternative colloid 
(hydroxyethyl starch [Hextend Biotime, Inc./Berkley, CA]), 
alternative crystalloid (Ringer’s ethyl pyruvate), and hypertonic 
saline with dextran and polymerized hemoglobin. 

as The Patient with 

ARE | Cardiogenic Shock 

Selected current resources that nurses may find helpful 

when planning evidence-based nursing care follow. 
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summary/summary.aspx?doc_id=10585&nbr=005527& 
string=cardiogenic+AND+shock 
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Pierce, J. D. (2007). Fluid resuscitation therapy for hemor- 
rhagic shock. Journal of Trauma Nursing, 14(3), 152-160. 
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MEDICATION ADMINISTRATION 

ADRENERGICS (SYMPATHOMIMETICS) 

Vasoconstrictors 

Epinephrine (Adrenalin) 

Norepinephrine (Levophed) 

Metaraminol (Aramine) 

Vasopressin (Pitressin) 

Inotropes 

Dopamine (Inotropin) 

Dobutamine (Dobutrex) 

Isoproterenol (Isuprel) 

Adrenergic drugs (also called sympathomimetics) mimic the 

fight-orflight response of the sympathetic nervous system, 
selectively stimulating alpha-adrenergic and beta-adrenergic 
receptors. Many of these drugs have both vasopressor (vaso- 
constricting) effects and positive inotropic effects. Stimulation 
of alpha-adrenergic receptors results in vasoconstriction and 
increased systemic blood pressure. Stimulation of beta- 
adrenergic receptors increases the force and rate of myo- 

cardial contraction. 

The physiologic effect of these drugs includes improved 

perfusion and oxygenation of the heart, with increased stroke 

volume and heart rate, and increased cardiac output. 

Increased cardiac output in turn increases tissue perfusion 

and oxygenation. The major disadvantage is that increases in 

stroke volume and heart rate also increase the oxygen require- 

ments of the myocardium. These drugs may be used in the 

early stages of shock, especially in types of shock character- 

ized by vasodilation. 

Nursing Responsibilities ‘ 
m Carefully monitor responses in the older adult, who may 

be especially sensitive to sympathomimetics and require 
lower doses. 

mg When administering these drugs by the subcutaneous 
route, carefully aspirate the injection site to avoid injecting 
the drug directly into a blood vessel. 

mg Use the intravenous route only with continuous infusion 
pumps. Carefully adjust the dose to accommodate the 

patient's cardiovascular status (as ordered by the physician 
or by written protocol). 

mg Document lung sounds, vital signs, and hemodynamic 
parameters before starting the medication, and then accord- 
ing to institutional policy (usually every 5 to 15 minutes). 

@ Record and monitor urine output. Report output of less than 
30 mL per hour. 

m Be aware that the sympathomimetics are incompatible with 
sodium bicarbonate or alkaline solutions. 

m When administering drugs that cause vasoconstriction, 
such as norepinephrine (Levophed) and metaraminol 
(Aramine), monitor the intravenous insertion site for 

CRYSTALLOID SOLUTIONS Crystalloid solutions contain 
dextrose or electrolytes dissolved in water; they are hypertonic, 
isotonic, or hypotonic. Hypertonic solutions include 3% saline. 
Isotonic solutions include normal saline (0.9%), lactated 
Ringer’s solution, and Ringer’s solution. Hypotonic solutions 
include one-half normal saline (0.45%) and 5% dextrose in 
water (DSW). 

Hypertonic crystalloid solutions pull fluid into the vascular 
space to promote excretion. Isotonic and hypotonic crystalloid 

infiltration. If infiltration does occur, stop the infusion 

and notify the physician immediately. (Infiltration may 

cause ischemia and necrosis of tissue.) 

Patient Teaching ; 

m Because these drugs mimic a physiologic reaction to stress, 

they may cause feelings of anxiety. 

m Close monitoring to adjust the dose will be carried out by 

qualified nurses using written protocols. 

m Report heart palpitations or chest pain immediately. 

Vasodilators 

Amnirone (Inocor) 

Nitroglycerin (Tridil) 

Nitroprusside (Nipride) 

Drugs that cause vasodilation act directly on smooth muscle, 
affecting both arterioles and veins. Peripheral resistance, cardiac 
output, and pulmonary wedge pressure are all reduced as a result 

of the vasodilation. These effects decrease the oxygen need of the 
heart and decrease pulmonary congestion. Vasodilators are used 

primarily in the treatment of cardiogenic shock and may be com- 

bined with a sympathomimetic (e.g., dopamine). 

Nursing Responsibilities 
m@ Mix with D,W or 0.9% saline. 
m IV nitroglycerin must be mixed in glass bottles and infused 

through special, non-PVC tubing. Up to 40% to 80% of 
nitroglycerin can be absorbed by PVC bags or tubing. 

mg Infuse with an infusion pump, and use within 4 hours of 
reconstitution. 
Do not add other medications to the solution. 
Use cautiously in patients with increased intracranial pressure. 
Assess mental status, blood pressure, and pulse prior to ini- 
tiating medication. Thereafter, assess blood pressure and 
pulse according to institutional policy (usually every 5 min- 

utes Initially, then every 15 minutes until stable, and then 
every hour). 

w Monitor for confusion, dizziness, tachycardia, arrhythmias, 
hypotension, and adventitious breath sounds. Report 
these immediately if they occur, and slow infusion to a 
keep-open rate. 

m Monitor patients receiving nitroprusside for signs of thio- 
cyanate poisoning (nausea, disorientation, muscle spasms, 
decreased or absent reflexes) if infusion lasts longer than 
72 hours. 

B Keep patient in bed with side rails up. 

Health Education for the Patient and Family 
m It is important to stay in bed and change positions slowly to 

avoid dizziness. 

m The blood pressure and pulse are taken frequently to adjust 
the dose of medication. 

m Headache is a common side effect. 

solutions increase fluid volume in both the intravascular and 
the interstitial space. Of the total amount infused, only about 
25% remains in the intravascular system; the remaining 75% 
moves into the interstitial space. Consequently, fluid volume is 
only minimally expanded and the potential for peripheral 
edema is increased when crystalloid solutions are used. 
However, Ringer’s lactate (an electrolyte solution) and 0.9% 
saline are the fluids of choice in treating hypovolemic shock, 
especially in the emergency phase of care while blood is being 
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typed and crossmatched. Large amounts of these solutions 
may be infused rapidly, increasing blood volume and 
tissue perfusion. 

COLLOID SOLUTIONS Colloid solutions contain substances 
(colloids) that should not diffuse through capillary walls. 
Hence, colloids tend to remain in the vascular system and 
increase the osmotic pressure of the serum, causing fluid to 
move into the vascular compartment from the interstitial space, 
As a result, plasma volume expands. Colloid solutions used to 
treat shock include 5% albumin, 25% albumin, hetastarch, 
plasma protein fraction, and dextran, 

Colloid products reduce platelet adhesiveness and have been 
associated with reductions in blood coagulation. Consequently, 
the patient’s prothrombin time (PT), INR, platelet count, and 
activated partial thromboplastin time (PTT) should be moni- 
tored when these solutions are administered. Normal values are 
as follows: 

Pr 10-15 seconds 
INR 1—1.2 seconds 
Platelets 150,000—-400,000 
APTT < 35 seconds 

See the following Medication Administration box for fur- 
ther information about colloid solutions and associated nursing 
responsibilities and patient teaching. 

BLOODAND BLOOD PRODUCTS If hypovolemic shock is 
due to hemorrhage, the infusion of blood and blood products 
may be indicated. The goal of blood administration is to keep 
the hematocrit at 30% to 35% and the hemoglobin level 
between 12.5 and 14.5 g/100 mL. Available blood and blood 

products include fresh whole blood, stored whole blood, 
packed red blood cells, platelet concentrate, fresh-frozen 
plasma, and cryoprecipitate. Often, packed red blood cells 
are given to provide hemoglobin concentration and are 
supplemented with crystalloids to maintain an adequate cir- 
culatory volume (see the discussion of blood administration 
earlier in the chapter). 

ZO Nursing Care 
Nursing assessments and interventions to prevent shock are 
an essential part of the nursing care of every patient. The pri- 
mary nursing interventions to prevent shock are assessment 
and monitoring. 

Health Promotion and Assessment 
Nursing assessments are critical in preventing shock. 
Identifying patients at risk and making focused assessments are 
essential. Although shock may occur at any age, physiologic 
changes with aging make the older adult a high-risk population 
(see the following box). 

= Hypovolemic shock: Patients who have undergone surgery, 
have sustained multiple traumatic injuries, or have been seri- 
ously burned are most likely to develop hypovolemic shock. 
Monitoring fluid status is essential in preventing shock and 
includes daily assessments of weight, fluid intake by all 
routes, measurable fluid loss (e.g., urine, vomitus, wound 
drainage, gastric drainage, and chest tube drainage), and 
fluid loss that must be estimated, such as profuse perspiration 
and wound drainage. Assessments for the critically ill patient 

MEDICATION ADMINISTRATION | 

Albumin 5% (Albuminar-5, Buminate 5%) 

Albumin 25% (Albuminar-25, Buminate 25%) 

Dextran 40 (Gentran 40) 

Dextran 70 (Gentran 70, Macrodex) 

Dextran 75 (Gentran 75) 

Hetastarch (Hespan [HES]) 

Plasma protein fraction (Plasmanate, Plasma-Plex, Plasmatein, 
Protenate) 

These solutions are blood volume expanders and are used 
to treat hypovolemic shock due to surgery, hemorrhage, 
burns, or other trauma. Albumin and plasma protein fraction 
are prepared from healthy blood donors. Dextran and het- 
astarch are synthetically prepared large molecules. The solu- 

tions promote circulatory volume and tissue perfusion by 

rapidly expanding plasma volume. Dextran solutions are 
infrequently used. 

Nursing Responsibilities 
m Before infusion begins, establish baseline of vital signs, 

lung sounds, heart sounds, and (if possible) CVP and pul- 
monary artery wedge pressure. 

@ Start administration of ordered intravenous fluids, using a 
large-gauge (18-gauge or larger) infusion needle. 

gm Obtain and record vital signs as required by institutional pol- 
icy (usually every 15 to 60 minutes) and patient status. 

m Obtain and record intake and output every 1 to 2 hours. 
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m Monitor for manifestations of congestive heart failure or pul- 
monary edema (dyspnea, cyanosis, cough, crackles, 
wheezes). If these manifestations appear, stop the fluids 
and notify the physician immediately. 

mg Monitor for bleeding from new sites; an increase in blood 
pressure may cause bleeding in severed vessels that did 
not bleed with decreased blood pressure. 

m@ Monitor for manifestations of dehydration (dry lips; 
scant, dark-colored urine; loss of skin turgor). Increased 
intravenous fluids are usually ordered if the patient 
becomes dehydrated. 

m Monitor for manifestations of circulatory overload (jugular 
vein distention, increase in CVP increase in pulmonary capil- 
lary wedge pressure). If these manifestations occur, slow 
rate of infusion and notify physician. 

m Monitor prothrombin time, partial thromboplastin time, and 
platelet counts. 

m If administering dextran or plasma protein fraction, have epi- 
nephrine and antihistamines readily available for any mani- 
festations of a hypersensitivity reaction (fever, chills, rash, 
headache, wheezing, flushing). 

mg Maintain patient on bed rest with side rails elevated. 

Health Education for the Patient and Family 
m The solutions are given to replace lost serum protein, which 

helps maintain the volume of blood. 
m The vital signs are taken frequently to ensure the safety of 

the patient. 
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are ongoing and include fluid balance, hemodynamic values, 

and vital signs. 

= Cardiogenic shock: Patients with left anterior wall myocar- 

dial infarctions are at risk for developing cardiogenic shock. 

Nursing care to prevent the development of cardiogenic shock 

focuses on maintaining or improving myocardial oxygen sup- 

ply by providing immediate pain relief, maintaining rest, and 

administering supplemental oxygen. 

= Neurogenic shock: The risk of neurogenic shock is increased 

in patients who have spinal cord injuries and those who have 

received spinal anesthesia. Preventive nursing care includes 

maintaining immobility of patients with spinal cord trauma 

and elevating the head of the bed 15 to 20 degrees following 

spinal anesthesia. Elevations of more than 20 degrees, how- 

ever, can potentiate headaches following spinal anesthesia and 

should be avoided. 

= Anaphylactic shock: Prevent anaphylactic shock by collect- 

ing information about allergies and drug reactions during the 

health history. Note these allergies clearly on all documents 

and place a special armband on the patient. Careful and fre- 

quent assessments during blood administration may prevent 

serious reactions to blood or blood products. 

a Septic shock: Patients who are hospitalized, are debilitated, 

are chronically ill, or have undergone invasive procedures or 

tube insertions are at high risk for septic shock. Nursing care 

to prevent septic shock includes careful and consistent hand 

hygiene, the use of aseptic techniques for procedures (€.g., 

catheterizations, suctioning, changing dressings, starting and 

maintaining intravenous fluids or medications), and monitor- 

ing for local and systemic manifestations (e.g., white blood 

cell and differential counts) of infection. 

Nursing Diagnoses and Interventions 
Nursing care for the patient in shock focuses on assessing and 

monitoring overall tissue perfusion and on meeting psychoso- 

cial needs of the patient and the family. This section discusses 

nursing diagnoses that are appropriate for the patient with 

hypovolemic shock. See the accompanying Case Study & 

Nursing Care Plan on page 265. 

The Patient with 

RE | Pneumothorax 

Selected resources that nurses may find helpful when planning 

evidence-based nursing care follow. 

mw Farrington, M., Lang, S., Cullen, L., & Stewart, S. (2009). 
Nasogastric tube placement verification in pediatric and 
neonatal patients. Pediatric Nursing, 35(1), 17-24. 

= Global strategy for the diagnosis, management, and pre- 
vention of chronic obstructive pulmonary disease. (2008). 
National Guideline Clearinghouse. Retrieved from 
http:/Awww.goldcopd.com 

Bw Robinson, R D, Cooper, PR, & Ranganathan, S. C. (2009). 
Evidence-based management of paediatric primary sponta- 
neous pneumothorax. Paediatric Respiratory Reviews, 
10(3), 110-117. 
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Decreased Cardiac Output 

Decreased cardiac output is the primary problem for the patient 

in shock. Although much of the care related to this diagnosis is 

collaborative, many independent nursing interventions are crit- 

ical to the care of the patient in shock. 3 

a Assess and monitor cardiovascular function via the following: 

u Blood pressure 

w« Heart rate and rhythm 

u Pulse oximetry 

u Peripheral pulses 

m Hemodynamic monitoring of arterial pressures, pul- 

monary artery pressures, and central venous pressures 

(CVPs). A baseline assessment is necessary to establish 

the stage of shock. If palpable peripheral pulses and audi- 

ble (to auscultation) blood pressure are lost, inserting cen- 

tral arterial, venous, and pulmonary artery catheters is 

essential to establish progression of shock accurately and 

to evaluate the patient’s response to therapy. 

= Measure and record intake and output (total output and uri- 

nary output) hourly. A decrease in circulating blood volume 

with hypotension and the effect of the compensatory mecha- 

nisms associated with shock can cause renal failure. Urinary 

output of less than 30 mL per hour in an acutely ill adult indi- 

cates reduced renal blood flow. 

= Monitor bowel sounds, abdominal distention, and abdominal 

pain. Decreased splanchnic blood flow reduces bowel motil- 

ity and peristalsis; paralytic ileus may result. 

= Monitor for sudden sharp chest pain, dyspnea, cyanosis, anx- 

iety, and restlessness. Hemoconcentration and increased 

platelet aggregation may result in pulmonary emboli. 

= Maintain bed rest and provide (to the extent possible) a calm, 

quiet environment. Place in a supine position with the legs 

elevated to about 20 degrees, trunk flat, and head and shoul- 

ders elevated higher than the chest (semi-fowler’s can also be 

used with mechanically-ventilated patients) (Figure 11—9 Mi). 

Limiting activity and ensuring rest decreases the work- 

load of the heart. The supine position with legs elevated 

increases venous return; however, this position should 

not be used for patients in cardiogenic shock. The 

Trendelenburg position is no longer recommended, 

because it causes the abdominal organs to press against 

the diaphragm (limiting respirations), decreases filling of 

the coronary arteries, and initiates aortic and carotid 

sinus reflexes. 

Figure 11—9 @ The patient in shock should be positioned with the 

lower extremities elevated approximately 20 degrees (knees straight), 

trunk horizontal, and the head elevated about 10 degrees. 
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Huang Mei Lan is a 
43-yearold unmarried 

female who lives alone in a 
major West Coast city. Ms. Huang came to 

America 15 years ago from China and now speaks English well. 
Her family still lives in China. She worked in a neighborhood 
sewing shop until 3 years ago, when she was diagnosed with 
breast cancer. Her treatment included mastectomy of the 
affected breast and follow-up chemotherapy. 

Last month, Ms. Huang experienced a recurrence of cancer 
in the lymph glands of the affected side. Surgery to remove the 
glands was performed and chemotherapy started. Ms. Huang 
has a central line, a urinary catheter, and a surgical incision. She 
is underweight, weak, and depressed. Although she has multi- 
ple physical problems, shetnever complains or asks for any kind 
of medication. 

ASSESSMENT 
Ms. Huang's primary nurse, Robert O’Brien, enters her room 
early in the morning to make an initial assessment. He finds 
Ms. Huang huddled in the middle of the bed, shivering vio- 
lently. Her vital signs are T 104° F P 110, R 30, and BP 106/66. 
Her skin is hot, dry, and flushed with poor turgor. She is alert 
and oriented, but is restless and appears anxious. Ms. Huang 
States she is nauseated and suddenly begins vomiting and is 
incontinent of liquid stool. Laboratory data indicate leukocyto- 
sis, respiratory alkalosis, and reduced platelet count. Blood cul- 
tures, as well as cultures of Ms. Huang’s sputum, urine, and 
wound drainage, are conducted. She is diagnosed as having 
septic shock. 

Hetastarch is ordered per intravenous line, and intravenous 
broad-spectrum antibiotics are begun until the organism and its por- 
tal of entry can be determined. Despite treatment, Ms. Huang’s 
condition worsens. Her blood pressure continues to drop, her 
skin becomes cool and cyanotic, and she begins to have periods 
of disorientation. She is transferred to the critical care unit. As 
she is being prepared for the transfer, she begins to cry and asks, 
“Am | going to die?” 

DIAGNOSES 

m /neffective Breathing Pattern related to rapid respirations 
and progression of septic shock 

mg /neffective Tissue Perfusion related to progression of septic 
shock with decreased cardiac output, hypotension, and mas- 
sive vasodilatation 

mg Deficient Fluid Volume related to vomiting, diarrhea, high 
fever, and shift of intravascular volume to interstitial spaces 
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@ Cardiac changes may include a thickened left ventricular 
wall, decreased elasticity of the myocardium, and more rigid 
valves. These changes result in a decreased stroke volume 
and cardiac output, thus decreasing responses to shock in 

general and increasing the risk of cardiogenic shock. 
m Decreased arterial wall elasticity and vasomotor tone 

reduce the older adult's ability to respond to a decrease 
in oxygenation. 
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SU MUTE eT Septic Shock 
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m Anxiety related to feelings that illness is worsening and is 
potentially life threatening, and the transfer to the critical 
care unit 

EXPECTED OUTCOMES 
m Regain and maintain blood gas parameters within 

normal limits. 
m Maintain adequate circulating blood volume. 
m Regain and maintain stable hemodynamic levels. 
m Verbalize increased ability to cope with stressors. 

PLANNING AND IMPLEMENTATION 
m Monitor results of arterial blood gases, blood counts, clot- 

ting times, and platelet counts. 
m Monitor respiratory status, including respiratory rate, 

rhythm, and breath sounds. 
m Monitor neurologic status, including mental status and level 

of consciousness. 
m Monitor cardiovascular status, including arterial blood pres- 

sure; rate, rhythm, and quality of pulses; central venous 
pressure; pulmonary artery pressure; and cardiac output. 

m Monitor body temperature every 2 hours. 
m Monitor urinary output hourly, reporting any output of less 

than 30 mL per hour. 
@ Monitor color and character of skin. 
mw Explain procedures and provide comfort measures (oral 

care, skin care, turning, positioning). 

EVALUATION 

Despite intensive nursing and medical care, Ms. Huang’s condi- 
tion remains critical. The interventions are continued. 

CRITICAL THINKING IN THE NURSING PROCESS 
1. Vasopressors may be used in the treatment of septic shock. 

Explain the rationale for their use. 
2. While monitoring Ms. Huang's arterial blood gases, the 

nurse notes that her PaO, is < 60 mmHg and her Paco, 
is > 50. What do these findings indicate, and why have 
they occurred? 

3. Ms. Huang has been given large amounts of colloids intra- 
venously. Hemodynamic monitoring indicates a higher than 
normal CVP and pulmonary artery pressure. What do these 
findings indicate? What physical assessments would you 
make to confirm the changes? 

See Evaluating Your Response in Appendix C. 
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m Decreased elasticity and turgor of the skin make assess- 
ments of skin turgor more difficult. 

m Previous medication and blood administration increase the 

risk of anaphylactic shock. 

m Decreased immune system response increases the risk of 
septic shock. 
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Altered Tissue Perfusion 

As shock progresses, diminished tissue perfusion causes 

ischemia and hypoxia of major organ systems. As shock wors- 

ens, blood flow and oxygenation of the lungs, heart, and brain 

are also impaired. Hypoxia and ischemia result from decreased 

tissue perfusion in the kidneys, brain, heart, lungs, gastroin- 

testinal tract, and the periphery. 

= Monitor skin color, temperature, turgor, and moisture. 

Decreased tissue perfusion is evidenced when the skin 

becomes pale, cool, and moist; as hemoglobin concentra- 

tions decrease, CyanoSis OCCUrS. 

Monitor cardiopulmonary function by assessing/monitoring 

the following: 

= Blood pressure (by auscultation or by hemodynamic 

monitoring) 

= Rate and depth of respirations 

m Lung sounds 

= Pulse oximetry and arterial blood gases 

«= Peripheral pulses (brachial, radial, dorsalis pedis, and pos- 

terior tibial); include presence, equality, rate, rhythm, and 

quality (If unable to palpate pulses, use a device such as a 

Doppler ultrasound flowmeter to assess peripheral arterial 

blood flow.) 

e Jugular vein distention 

= CVP measurements 

Baseline vital signs are necessary to determine trends 

in subsequent findings. As shock progresses, the blood 

pressure decreases, and the pulse becomes rapid, weak, 

and thready. As perfusion of the lungs decreases, crackles, 

wheezes, and dyspnea are commonly assessed. Capillary 

refill is prolonged, and peripheral pulses are weak or non- 

palpable. Neck veins that cannot be seen when the patient 

is in the supine position indicate decreased intravascular 

volume. CVP is an accurate means of determining 

fluid status in the patient in shock; the findings will be low 

(5-15 cmH,O or 2-6 mmHG is normal) in hypovolemic 

shock because of the decreased blood volume. (2 See 

Chapter 10 for a discussion of CVP.) 

Monitor body temperature. An elevated body temperature 

increases metabolic demands, depleting reserves of bodily 

energy. It also increases myocardial oxygen demand and 

may place the patient with previous cardiac problems at even 

greater risk for hypoperfusion. 

a Monitor urinary output per Foley catheter hourly, using a 

urimeter. Urine output is a reliable indicator of renal perfusion. 

Assess mental status and level of consciousness. The appro- 

priateness of the patient’s behavior and responses reflects 

the adequacy of cerebral circulation. Restlessness and anxi- 

ety are common early in shock; in later stages, the patient 

may become lethargic and progress to a comatose state. 

Altered levels of consciousness are the result of both cerebral 

hypoxia and the effects of acidosis on brain cells. 

Anxiety 
Many patients in hypovolemic shock have experienced some 

form of major trauma and may have multiple life-threatening 

injuries that result in emergency care and the potential for 

emergency surgery. Throughout this sequence of crisis events, 

treatment is invasive, and contact with family is minimal. 

Patient and family responses to these situations of uncertainty, 

instability, and change include anxiety, fear, and powerless- 

ness. These responses are affected by age, developmental level, 

cultural and ethnic group, experience with illness and the 

healthcare system, and support systems. ; 

= Assess the cause(s) of the anxiety, and manipulate the envi- 

ronment to provide periods of rest. Reducing stimuli that 

cause anxiety is calming and facilitates rest, which is neces- 

sary in the patient at risk for bleeding. 

= Administer prescribed pain medications on a regular basis 

and implement any applicable nonpharmacologic comfort 

measures. Pain precipitates and/or aggravates anxiety. 

= Provide interventions to increase comfort and reduce 

restlessness: 

w Maintain a clean environment. 

m Provide skin and oral care. 

» Monitor the effectiveness of ventilation or oxygen therapy. 

nw Eliminate all nonessential activities. 

= Remain with the patient during procedures. 

= Speak slowly and calmly, using short sentences. 

m Use touch to provide support. 

Unfamiliar sounds, sights, and odors can increase anxi- 

ety. Damp skin or a dry mouth increases discomfort. 

Inadequate gas exchange with a decrease in oxygen or an 

increase in carbon dioxide in the blood may cause the 

patient to experience a “feeling of doom.” Activity increases 

the body’s need for oxygen. Listening and touch provide 

support in an environment in which the patient often feels 

alone and abandoned. Severe anxiety interferes with the 

ability to understand others and to respond appropriately. 

= Provide support for the patient and family: 

a Provide time, space, and privacy for family members. 

= Allow family members access to the patient when feasible. 

= Encourage the expression of feelings and concerns. 

Provide anticipatory guidance to prepare for recovery or 

death and to support realistic hope. 
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Cerebral Perfusion Promotion 
Central Perfusion Monitoring 

NIC Fluid/Electrolyte Management 
Hypovolemia Management 

Shock Management 
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Adapted from Bulechek, G., Butcher, H., & Dochterman, J. M. (Eds). (2008). Nursing 

interventions classification (NIC) (5th ed.). St. Louis: Mosby Elsevier; Moorhead, S., : 

Johnson, M., Maas, M., & Swanson, E. (Eds). (2008). Nursing outcomes classification : 

(NOC) (4th ed.). St. Louis: Mosby Elsevier; and Nanda International. (2009). Nursing : 

diagnoses: Definitions and classification 2009-2011. Oxford, UK: Wiley-Blackwell. 
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u Acknowledge the beliefs, values, and expectations of the 
patient and family. 

Allowing the family access to the patient reduces anx- 
iety and gives both the patient and the family some feeling 
of control. If prognosis is poor, access and involvement 
allow the family to begin the grieving process. If recovery 
is expected, contact provides the patient and family with a 
feeling of hope. Supporting the patient and family facili- 
tates concrete problem solving, promotes acceptance of 
the illness and its implications, and helps them begin to 
establish ways of managing the illness experience. 

= Provide information about the current setting to both the 
patient and family; give~the family information about 
available resources (such as pastoral care, social services, 

: 

CHAPTER HIGHLIGHTS 

m Trauma is defined as injury to human tissues and organs resulting 
from the transfer of energy from the environment. Energy 
sources can be mechanical, gravitational, thermal, electrical, 
physical, or chemical. 

@ Trauma types-included minor trauma, which causes minimal 
damage to underlying tissues, or major/multiple trauma, which 
involves at minimum a serious single system injury or multiple 
trauma. Trauma can also be categorized as blunt and penetrating 
trauma. Blunt trauma is caused by forces like deceleration, accel- 
eration, shearing, compression, or crushing. Penetrating trauma 
is the entrance into the body of a foreign object. 

m Maintenance of the airway and cervical spine are the highest pri- 
ority in the trauma patient, with airway assessment superseding 
all other interventions. 

m The primary assessment conducted by the nurse identifies all 
life-threatening injuries and performance of appropriate inter- 
ventions. The secondary assessment is when the nurse identi- 
fies all injuries in order to prioritize care. 

@ Shock is a clinical syndrome characterized by a systemic imbal- 
ance between oxygen supply and demand. This imbalance 

results in a state of inadequate blood flow to body organs and tis- 

sues, causing life-threatening cellular dysfunction. 

mw The symptoms of shock arise from the body's attempts to main- 
tain vital organs (heart and brain) and to preserve life following a 

drop in oxygen delivery to the cells. 

An important early sign of shock is a change in the level of con- 

‘sciousness with restlessness a common symptom of cerebral 
hypoxia. 

TEST YOURSELF NCLEX-RN® REVIEW 

1. What is the most common mechanical source of injury in 

adults of all ages? 

1. firearms 

2. accidental fire 

3. swimming pools 

4. motor vehicles 

temporary housing, meals). Knowing what to expect and 
how to control the environment to meet basic needs 
reduces anxiety. 

Using NANDA, NIC, and NOC 
Linkages between a selected NANDA nursing diagnosis, NIC, 
and NOC for the patient in shock are shown in the chart on the 
previous page. 

Community-Based Care 
Home care for the patient who has experienced shock is highly 
individualized, depending on the cause and the illness or injury 
that caused shock. Therefore, topics for consideration are not 
included in this section. 

@ Shock is defined in 3 stages: compensatory (stage 1), an early 
and reversible stage; progressive (stage 2), occurring after a fluid 
loss of 35% to 50% (1800 to 2500 mL of fluid), where the 
affected cells switch from aerobic to anaerobic metabolism in 
order to stay alive; and the final stage, refractory/irreversible 
(stage 3), where tissue anoxia and death becomes widespread. 

m@ Hypovolemic shock is the most common type of shock and is 
caused by a decrease in circulating blood volume by 15% 
or greater. 

m Cardiogenic shock is caused when the pumping ability of the 
heart is compromised to the point where adequate cardiac out- 
put cannot be maintained. 

m Obstructive shock is caused by an obstruction in the heart or great 
vessels that either impedes venous return or prevents effective 
cardiac pumping action. Causes can include cardiac tamponade, 
pneumothorax, pulmonary embolism and aortic stenosis. 

m Distributive shock includes several types of shock that result 
from widespread vasodilatation and decreased peripheral resist- 
ance. As the blood volume does not change, relative hypov- 
olemia results, leading to altered cellular metabolism. Examples 
of distributive shock include septic, neurogenic, and anaphylac- 
tic shock. 

@ Septic shock is part of a progressive syndrome called systemic 
inflammatory response syndrome (SIRS), a condition most com- 
monly caused by gram-negative infections. 

m Anaphylactic shock is caused by a fulminating hypersensitivity 
reaction to a foreign substance. 

2. Severe facial injuries, such as those resulting from going 

through a windshield, increase the risk for all of the following. 

For which complication would you assess first? 

1. airway obstruction 

2. hemorrhage 

3. shallow respirations 

4. fractures 
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ital i iori hich of the following? 
: h tal intervention would be the priority? 7. Trauma is defined as w 

“ete reel 
1. an injury to human tissues from the transfer of energy 

2. the result of random chance vs. intention 

3. an accidental injury 

4. an intentional injury 

1. Verify cause of injury. 

2. Assess airway patency. 

3. Evaluate peripheral capillary refill. 

4. Check for hemorrhage. 

4. You are monitoring blood administration to a trauma victim in 8. Which of the following is a risk from a blood transfusion? 

shock. Which of the following assessment findings indicate a 

dangerous transfusion reaction? 

1. multiple urticaric, pruritic skin lesions 

2. an increase in body temperature by 3° 

3. decreasing dyspnea 

4. increasing blood pressure 

5. Which of the following types of shock causes widespread 

vasodilatation and decreased peripheral resistance? 

1. cardiogenic shock 

2. septic shock 

3. hypovolemic shock 

4. obstructive shock 

6. What is the best method to manage uncontrolled bleeding? 

1. Use direct pressure. 

2. Clamp a visible vessel. 

3. Apply a tourniquet. 

4. Elevate the injured part. 

1. pregnancy 

2. tuberculosis 

4 

3. transfusion reaction 

4. weight gain » 

9. Distributive shock is caused from which of the following? 

1. blood loss 

2. widespread vasodilatation 

3. ineffective cardiac pumping action 

4. hypersensitivity reaction 

10. Shock is defined as which of the following? 

1. systemic.imbalance between oxygen supply and demarid 

2. sufficient cardiac output 

3. controlled hemorrhage 

4. abnormal blood pressure 

See Test Yourself answers in Appendix C. 

~ Pearson Nursing Student Resources 
fa Find additional review materials at 

www.nursing.pearsonhighered.com 

Prepare for success with additional NCLEX®-style practice questions, 

interactive assignments and activities, Web links, animations and 

videos, and more! 
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Nursing Care of Patients with 

LEARNING OUTCOMES 
1. Explain the components and functions of the immune sys- 

tem and the immune response. 
2. Compare antibody-mediated and cell-mediated immune 

responses. 

3. Describe the pathophysiology of wound healing, inflamma- 
tion, and infection. 

CLINICAL COMPETENCIES 
1. Apply standard precautions, particularly hand hygiene, to 

prevent the spread of infection within the patient, to other 
patients in the facility, and to members of the interdiscipli- 
nary team and visitors. 

2. Use the nursing process as a framework to provide safe, 
effective individualized care for patients with inflammation 
and infection. 

3. Collaborate with the interdisciplinary care team to integrate 
care of patients with infection. 

Infections 

4. Identify factors responsible for nosocomial infections. 
5. Discuss the purposes, nursing implications, and health edu- 

cation for medications and treatments used to treat inflam- 
mations and infections. 

6. Explain the nursing care necessary to prevent and/or mon- 
itor the status of infections. 

4. Promote therapeutic levels and complete dosage of anti- 
inflammatory and anti-infective medication through prompt 
administration and patient and family teaching. 

5. Assess for hypersensitivities to anti-infectives prior to 
administering and during administration. 

6. Participate in quality improvement processes to reduce the 
rates and risk of infection for a patient group or population. 

rm NWO) 
acquired immunity, 287 

active immunity, 287 

adaptive immune response, 270 

anergy, 283 

antibodies, 273 

antibody-mediated (humoral) immune 

response, 273 

antigens, 273 

B lymphocytes (B cells), 272 

response, 273 

cytokines, 287 

endotoxins, 292 

exotoxins, 297 

immunity, 287 

infection, 292 

innate adaptive immunity, 269 

The human body is continually threatened by foreign sub- 

stances, infectious agents, and abnormal cells. The immune 

system is the body’s major defense mechanism against infec- 

tious organisms and abnormal or damaged cells. Recent years 

have seen the emergence of resistant microorganisms such as 

methicillin-resistant Staphylococcus aureus (MRSA) and 

altered strains of familiar diseases, such as multiple-drug- 

resistant tuberculosis. Other diseases have also emerged, 

including Lyme disease, Clostridium difficile, and human 

immunodeficiency virus (HIV). 

A thorough knowledge of the immune system increases 

understanding of the local and systemic inflammatory response, 

resistance to infectious disease, and the importance of immu- 

nization. This foundation can help the nurse teach patients and 

families to follow recommended treatment regimens, to pro- 

mote and maintain health, and to prevent disease. In addition, 

the nurse can prescribe appropriate rehabilitative measures, 

such as increased rest and attention to optimal nutrition. 

cell-mediated (cellular) immune 

immunocompetent, 278 

immunoglobulin (lg), 278 

lymphocyte, 272 

macrophages, 272 

natural killer cells (NK cells, null 

cells), 272 

nosocomial infections, 294 

passive immunity, 287 

pathogens, 297 

phagocytosis, 276 

T lymphocytes (T cells), 272 : 
vaccines, 283 

Overview of the Immune System 
The immune system is a complex and intricate network of spe- 
cialized cells, tissues, and organs. Cells of the immune system 
seek out and destroy damaged cells and foreign tissue, yet rec- 
ognize and preserve host cells (Porth, 2007). The immune sys- 
tem defends and protects the body from infection by bacteria, 
viruses, fungi, and parasites; removes and destroys damaged or 
dead cells; and identifies and destroys malignant cells, thereby 
preventing their further development into tumors. 

The immune system is activated by minor injuries, such as 
small lacerations or bruises, or by major injuries, such as burns, 
surgeries, and systemic diseases (e.g., pneumonia). The response 
of the immune system may be innate or adaptive. Innate immu- 
nity provides a nonspecific, generic response to harmful events; 
adaptive immunity provides a specific response to unique organ- 
isms and includes memory as well as active and limited 
responses. Innate adaptive immunity responses prevent or limit 
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the entry of invaders into the body, thereby limiting the extent of 

tissue damage and reducing the workload of the adaptive 

immune system. Inflammation is an innate, nonspecific response 

activated by both minor and major injuries. When the inflamma- 

tory process is unable to destroy invading organisms or toxins, a 

more specific response, called the adaptive immune response, 

is activated. 

immune System Components 

The immune system consists of molecules, cells, and organs 

that produce the immune response (Table 12-1). These com- 

ponents may be involved in the innate inflammatory response, 

the adaptive immune response, or both. 

Leukocytes 
Leukocytes (white blood cells, WBCs) are the primary cells 

involved in both innate and adaptive immune system responses. 

Like all blood cells, leukocytes derive from stem cells, the hemo- 

cytoblasts, in the bone marrow (Figure 12—1 Ml). Unlike red blood 

cells (RBCs), which are confined to the circulation, leukocytes 

use the circulation to transport themselves to the site of an inflam- 

matory or immune response. As the mobile units of the immune 

system, leukocytes detect, attack, and destroy anything that is rec- 

ognized as “foreign.” They are able to move through tissue 

spaces, locating damaged tissue and infection by responding to 

chemicals released by other leukocytes and damaged tissue. 

The normal number of circulating leukocytes is 4,500 to 

10,000 cells per cubic millimeter (mm?) of blood. Many more 

leukocytes are “marginated.” Margination refers to adhesion of 

TABLE 12-1 Cells and Tissues of the Immune System 

COMPONENT LOCATION 

leukocytes to vascular epithelial cells along the vessel walls, in 

other tissue spaces, or in the lymph system. Marginated leuko- 

cytes migrate into injured areas or areas where pathogens infil- 

trate as part of the innate immune response. In the presence of 

an attack such as an infection, additional WBCs are released 

from the bone marrow, leading to leukocytosis, a WBC count of 

greater than 10,000/mm?. As WBCs move out of the bone mar- 

row into the blood, the bone marrow increases its production of 

additional leukocytes. A decrease in the number of circulating 

leukocytes, known as leukopenia, occurs when bone marrow 

activity is suppressed or when leukocyte destruction increases. 

Leukocytes.are divided into three major groups: granulo- 

cytes, monocytes, and lymphocytes. The granulocytes and 

monocytes derive from the myeloid stem cells of the bone mar- 

row and are instrumental in the inflammatory response. 

Lymphocytes derive from the lymphoid stem cells of the bone 

marrow and are the primary cells involved in the specific 

immune response. In laboratory tests, the WBC count indicates 

the total number of circulating leukocytes. The WBC differen- 

tial identifies the portion of the total represented by each type 

of leukocyte. 

GRANULOCYTES Granulocytes constitute 60% to 80% of the 

total number of normal blood leukocytes. Their cytoplasm has a 

granular appearance, and their nuclei are distinctively multi- 

lobular (see Figure 12-1). Granulocytes have a short life span, 

measured in hours to days, compared to the life span of mono- 

cytes, which is measured in months to years. Granulocytes play 

a key role in protecting the body from harmful microorganisms 

FUNCTION 

Leukocytes 

Granulocytes 

Neutrophils Circulation 

Eosinophils 

Basophils Circulation 

Circulation, respiratory tract, and gastrointestinal tract 

Phagocytosis and chemotaxis 

Phagocytosis 

Protection against parasites 

Involved in allergic response 

Release of chemotactic substances 

Monocytes and 
macrophages 

Lymphocytes 

T cells (mature 

in thymus gland) 

B cells (mature in 

bone marrow) 

NK (natural 

killer) cells 

Lymphoid Tissues 

Primary or central 

lymphoid structures 

Secondary or 
peripheral lymphoid 
structures 

Circulation (monocytes) and body tissue, such as 
skin (histiocytes), liver (Kupffer cells), alveoli, spleen, 
tonsils, lymph nodes, bone, bone marrow, brain 

Circulation, lymph system, tissues 

Circulation, spleen 

Circulation 

Bone marrow and thymus gland 

Lymph nodes, spleen, tonsils, intestinal lymphoid 

tissue, lymphoid tissue in other organs 

Trapping and phagocytizing of foreign substances and 
cellular debris 

Secretion of interleukin-1 to stimulate lymphocyte growth 

Activation of T and B cells 

Control of viral infections and destruction of cancer cells 

Involved in hypersensitivity reactions and graft 
tissue rejection ' 

Production of antibodies (immunoglobulins) to spe- 
cific antigens 

Cytotoxic; killing of tumor cells, fungi, viral-infected 
cells, and foreign tissue 

Production of immune cells; sites for cell maturation 

Sites for activation of immune cells by antigens 
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Hemocytoblasts (stem cells) 

Myeloid stem cells 

Myeloblasts Monoblasts 

Eosinophils Neutrophils Basophils ss 

Granulocytes 

Macrophages 

Lymphoid 

stem cells 

he 
Cc © 6 (platelets) 

(some 

become) 

Megakaryoblasts Proerythroblasts 

rae dei (RBCs) 

a 

(some 

become) 

Plasma cells 

Leukocytes 

Figure 12-1 Mf The development and differentiation of leukocytes from hemocytoblasts. 

during acute inflammation and infection. There are three types of 

granulocytes: neutrophils, eosinophils, and basophils. 

Neutrophils, also called polymorphonuclear leukocytes 

(PMNs or polys), are the most plentiful of the granulocytes, 

constituting 55% to 70% of the total number of circulating 

leukocytes. Neutrophils are phagocytic cells, responsible for 

engulfing and destroying foreign agents, particularly bacteria 

and small particles. Neutrophils are the first phagocytic cells to 

arrive at the site of invasion, drawn by chemicals released by 

damaged tissue and invading organisms. 

Neutrophils are produced in the bone marrow and released 

into the circulation when they mature. Segmented neutrophils 

(or segs) are mature forms, and usually account for about 55% 

of total leukocytes. Bands are immature neutrophils and usually 

comprise 5% of leukocytes. As neutrophils mature, their 

nucleus changes from round to kidney-bean-shaped (banded) 

and then the nucleus separates into small, attached segments, 

thus the designations “banded” versus “segmented” neu- 

trophils. It takes about 10 days for a neutrophil to mature and 

be released into the circulation. Once released, neutrophils have 

a circulating half-life of 6 to 10 hours. They cannot replicate 

and must be replaced constantly to maintain adequate numbers 

in the circulation. They do not return to the bone marrow. 

Eosinophils account for 1% to 4% of the total number of cir- 

culating leukocytes. They mature in the bone marrow in 3 to 

6 days before being released into the circulation. Eosinophils 
have a circulating half-life of 30 minutes and a tissue half-life 
of 12 days. They too are phagocytic cells, but are less efficient 
at this process than neutrophils. Eosinophils are found in large 
numbers in the respiratory and gastrointestinal tracts, where 
they are thought to be responsible for protecting the body 
from parasitic worms, including tapeworms, flukes, pin- 
worms, and hookworms. Eosinophils surround the parasite and 
release toxic enzymes from their cytoplasmic granules. The 
parasite, although too large to be phagocytized, is destroyed. 
Eosinophils are also involved in a hypersensitivity response, 
inactivating some of the inflammatory chemicals released dur- 
ing the inflammatory response. 

Basophils constitute about 0.5% to 1% of the circulating 
leukocytes. These cells are not phagocytic. Granules within 
basophils contain proteins and chemicals such as heparin, his- 
tamine, bradykinin, serotonin, and a slow-reacting substance of 
anaphylaxis (leukotrienes). These substances are released into 
the bloodstream during an acute hypersensitivity reaction or 
stress response. 

MONOCYTES, MACROPHAGES, AND DENDRITIC CELLS 

Monocytes, macrophages, and dendritic cells are the mediators 

of immunity. They recognize foreign matter (from molecules to 
cells) and initiate immune responses. Monocytes are the largest 
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of the leukocytes and constitute 2% to 3% of circulating leuko- 

cytes. After their release from the bone marrow, monocytes cir- 

culate in the serum for | to 2 days. They then migrate to various 

tissues throughout the body, attaching themselves to the tis- 

sues, where they remain for months or even years until they are 

activated. Monocytes mature into macrophages after settling 

into the tissues. Once they have migrated and matured, 

macrophages are differentiated by the tissues in which they 

reside. Histiocytes are tissue macrophages in loose connective 

tissue, Kupffer cells are found in the liver, alveolar 

macrophages in the lungs, and microglia in the brain. Tissue 

macrophages are also found in the spleen, tonsils, lymph nodes, 

and bone marrow. Osteoclasts are bone resorbing phagocytes 

of the monocyte/macrophage lineage (Porth & Matfin, 2009). 

These cells release a chemical that causes calcium removal 

from osteocytes (mature bone cells) and digestion of the colla- 

gen fibers that make up bone matrix. Dendritic cells are star- 

shaped cells that originate in both the myeloid and the 

lymphoid cell lines. Langerhans cells are specialized dendritic 

cells in the skin. Monocytes, macrophages, and dendritic cells 

are antigen-presenting cells (APCs), which activate immune 

responses in both B and T lymphocytes. 

Monocytes, macrophages, and dendritic cells are actively 

phagocytic, with the capacity to phagocytize large foreign par- 

ticles and cell debris. Once they are in the tissue, macrophages 

can multiply to encapsulate and trap foreign matter that cannot 

be phagocytized. Dendritic cells have long processes that can 

capture antigens and migrate to lymphoid tissue. They serve as 

sentinels for antigens in most organs including the heart, lungs, 

NK cells in lymph 

nodes, spleen, and 

other lymphoid tissue 

T cells in thymus 

r 
Effector T cells 

! 
Cytotoxic T cells 

(CD 8 cells) 

Regulator T cells 

Helper T cells Suppressor T cells Production of IgA, 
(CD 4 cells) (CD 8 cells) IgD, IgE, IgG, IgM 

liver, kidney, and gastrointestinal tract. Like neutrophils, 

macrophages are drawn to an inflamed area by chemicals 

released from damaged tissue, a process known as chemotaxis. 

Monocytes and macrophages activate the immune response 

against chronic infections such as tuberculosis, viral infections, 

and certain intracellular parasitic infections; dendritic cells 

activate T cells against cancer, assist B lymphocytes to produce 

antibodies, and downregulate the immune system (DeMeyer & 

Buchsel, 2005). ¥ 

LYMPHOCYTES The lymphocytes account for 20% to 40% 

of circulating leukocytes. Lymphocytes are the principal effec- 

tor and regulator cells of specific immune responses to protect 

the body from microorganisms, foreign tissue, and cell muta- 

tions or alterations. Through a process known as immune sur- 

veillance, lymphocytes monitor the body for cancerous cells 

and eliminate or destroy them. 

Like other leukocytes, lymphocytes derive from the stem 

cells in the bone marrow (Figure 12—2 Ml). Lymphocytes have 

“homing” patterns: They constantly circulate, then return to 

concentrate in lymphoid tissues (the lymph nodes, spleen, thy- 

mus, tonsils, Peyer’s patches in the submucosa of the distal 

ileum, and the appendix). 

The three types of lymphocytes are T lymphocytes (T cells), 

B lymphocytes (B cells), and natural killer cells (NK cells or null 

cells). None of these cells acts independently. Their functions are 

closely interrelated. T cells mature in the thymus gland, whereas 

B cells complete their maturation in the bone marrow. T cells and 

B cells are integral to the specific immune response and are 

Lymphoblasts in 

bone marrow 

B cells in bursa equivalent 

tissues (probably bone marrow) 

Memory cells Plasma cells 

| 
Figure 12-2 @ The development and differentiation of lymphocytes from the lymphoid stem cell (lymphoblasts). 



discussed further in that section of this chapter. On contact with 
an antigen, B lymphocytes are activated and mature into either 
plasma cells, which secrete antibodies, or memory cells. On con- 
tact with APCs, T lymphocytes mature into active Tae, cells; 
cytotoxic T cells, or memory T cells. Memory cells stay inactive, 
sometimes for years, but activate immediately with subsequent 
exposure to the same antigen. They then proliferate rapidly, pro- 
ducing an intense immune response. Memory cells are responsi- 
ble for providing acquired immunity. 

NK cells are large, granular cells found in the spleen, lymph 
nodes, bone marrow, and blood. They constitute 15% of circu- 
lating lymphocytes. NK cells are part of the innate immune sys- 
tem, provide immune surveillance and resistance to infection, 
and they play an important role in the destruction of early malig- 
nant cells. Like B cells and T cells, NK cells are cytotoxic, but 
unlike T cells do not require connection with an APC to become 
activated and kill cancer cells, virus-infected cells, and cells 
infected with microbes (Porth & Matfin, 2009). Fortunately, NK 
cells are inhibited when contact is made with normal host cells. 

ANTIGENS Substances the immune system recognizes as 
foreign or “nonself” are called antigens; they provoke a spe- 
cific immune response when introduced into the body. 
Typically, antigens are large protein molecules, although poly- 
saccharides, polypeptides, and nucleic acids may also be anti- 
genic. Many antigens are proteins found on the cell membrane 
or cell wall of microorganisms or tissues such as transplanted 
tissue or organs, incompatible blood cells, vaccines, pollen, egg 
white, and insect or snake venom. 

Complete antigens, known as immunogens, have two char- 
acteristics: (1) immunogenicity is the ability to stimulate a spe- 
cific immune response and (2) specific reactivity is the 
stimulation of specific immune system components. When an 
antigen is encountered in the body, generation of an effective 
immune response involves two major groups of cells: lympho- 
cytes and antigen-presenting cells. Dendritic cells are APCs; 

two specific types of dendritic cells develop from pluripotent 

stem cells in the bone marrow. DC1s arise from monocytes, 

myeloid-type immune cells, and DC2s derive from lymphocyte 
precursors (DeMeyer & Buchsel, 2005). DC1s activate T cells 

against cancer cells. DC2s assist B lymphocytes to produce 
antibodies and to downregulate the immune system (Kimball, 
2005). Downregulation of the immune response is very impor- 
tant to avoid autoimmune diseases. 

Antigen-presenting cells are recognized by a specific recep- 

tor on alymphocyte, and an immune response is generated by the 

lymphocytes. Two separate but overlapping immune responses 

may occur, depending on the antigen itself and the type of 

immune cell activated by contact with the antigen. The B cell or 

humoral branch of the immune system mainly eliminates extra- 

cellular antigens such as bacteria, bacterial toxins, and free 

viruses through the production of antibodies, molecules that 

bind with the antigen and inactivate it. There are five classes of 
antibodies: IgG, IgA, IgM, IgD, and IgE. These proteins make 
up the antibody-mediated (humoral) immune response. 

Intracellular pathogens, such as viral-infected cells, cancer cells, 

and foreign tissue, activate T lymphocytes, which are the pri- 

mary agents of the cell-mediated (cellular) immune response. 
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In this immune response, the lymphocytes themselves, in the 
form of helper T cells, cytotoxic T cells, and NK cells, inactivate 
the antigen, either directly or indirectly. 

Lymphoid System 
The lymphoid system consists of the lymph nodes, spleen, thy- 
mus, tonsils, lymphoid tissue scattered in connective tissues 
and mucosa, and the bone marrow. The thymus and bone mar- 
row, in which T cells and B cells mature, are considered central 
lymphoid organs. The spleen, lymph nodes, tonsils, and other 
peripheral lymphoid tissue are peripheral lymphoid organs 
(Figure 12-3 Ml). This system exists to recover proteins such as 
albumin for the vascular system and to protect the bloodstream 
from invading organisms. Cells of the immune system such as 
neutrophils, macrophages, and dendritic cells carry antigens 
from interstitial space to lymph nodes for immune surveillance 
in the lymphatic circulation. Unlike the vascular tree, which 
has tight epithelial junctions, lymphatic epithelium is replete 
with open junctions that promote lymphocyte access and effec- 
tively protect the bloodstream from antigen entry. 

Lymph nodes, the most numerous elements of the lymphoid 
system, are small, round or bean-shaped encapsulated bodies 
that vary in size from | mm to 2 cm. Distributed throughout the 
body, lymph nodes generally occur in groups at the junction of 
the lymphatic vessels. They can be found in the neck, axillae, 
abdomen, and groin. 

Lymph nodes filter foreign products or antigens from the 
lymph and house and support proliferation of lymphocytes and 
macrophages. Lymph, a clear, protein-containing fluid trans- 
ported within lymph vessels, enters the node through afferent 
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Figure 12-3 @ The lymphoid system: the central organs of the thy- 
mus and bone marrow, and the peripheral organs, including the 
spleen, tonsils, lymph nodes, and Peyer's patches. 
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lymphatic vessels. Inside the node, the lymph flows through 

sinuses in the cortex of the lymph node where T and B lym- 

phocytes and macrophages are abundant, then through sinuses 

of the medulla of the lymph node, which contains macrophages 

and plasma cells. The presence of a foreign antigen stimulates 

lymphocytes and macrophages to proliferate in the lymph 

nodes. Macrophages destroy the antigen by phagocytosis. 

Immune cells and lymph then leave the lymph node through 

efferent vessels. An abundant blood supply to the node also 

facilitates lymphocyte movement. 

The spleen is the largest lymphoid organ in the body and the 

only lymphoid organ that can filter blood. The spleen is located 

in the upper left quadrant of the abdomen. The spleen has two 

kinds of tissue, white pulp and red pulp. White pulp is lym- 

phoid tissue that serves as a site for lymphocyte proliferation 

and immune surveillance. B cells predominate in the white 

pulp. Blood filtration occurs in the red pulp. In blood-filled 

venous sinuses, phagocytic cells dispose of damaged or aged 

RBCs and platelets. Other debris and foreign matter, such as 

bacteria, viruses, and toxins, are also removed from the blood. 

The spleen also stores blood and the breakdown products of 

RBCs for future use. The spleen is not essential for life. If it is 

removed because of disease or trauma, the liver and the bone 

marrow assume its functions. 

The thymus gland is located in the superior anterior medi- 

astinal cavity beneath the sternum. It reaches its maximum size 

at puberty, then begins to atrophy slowly. By adulthood it is dif- 

ficult to differentiate from surrounding adipose tissue even 

though it remains active. In the older adult, the vast majority of 

thymus tissue has been replaced by adipose and fibrous con- 

nective tissue. During fetal life and childhood, the thymus 

serves as a site for the maturation and differentiation of thymic 

lymphoid cells, the T cells. Thymosin, an immunoregulatory 

hormone of the thymus, stimulates lymphopoiesis, the forma- 

tion of lymphocytes or lymphoid tissue. 

Bone marrow is soft organic tissue found in the hollow cavity 

of the long bones, particularly the femur and humerus, as well as 

the flat bones of the pelvis, ribs, and sternum. Bone marrow pro- 

duces and stores hematopoietic stem cells, from which all cellu- 

lar components of the blood are derived (see Figure 12-1). 

Lymphoid tissues are also located at key sites of potential 

invasion by microorganisms: the submucosa of the genitouri- 

nary, respiratory, and gastrointestinal tracts and the skin. Plasma 

cells in these lymphoid tissues defend the body against bacterial 

invasion at areas exposed to the external environment. In general, 

these tissues are known as mucosa-associated lymphoid tissue 

(MALT). Diffuse collections of lymphocytes, plasma cells, and 

phagocytes are scattered throughout the respiratory tract, con- 

centrating at bifurcations of the bronchi and bronchioles. Peyer’s 

patches, or gut-associated lymphoid tissue (GALT), comprises 

the largest collection of immune cells in the body. Ingestion and 

absorption of solid foodstuffs and liquids continually expose the 

lining of the gut to resident microflora and infectious pathogens. 

Unlike peripheral lymph nodes, which respond to pathogens 

with acute inflammatory responses, GALT processes common 
intestinal antigens without producing acute inflammation. 
Collections of immune cells make up the GALT. Intraepithelial 
lymphocytes fill the spaces between mucosal epithelial cells. 

Beneath the basement membrane of gut epithelium lie abundant 

T cells and mature plasma cells, which are sources of IgA. 

Peyer’s patches hold dense collections of lymphocytes in lym- 

phoid nodules. As naive B and T cells migrate through Peyer’s 

patches, they are sensitized to specific antigens. In mesenteric 

lymph nodes these sensitized cells proliferate and circulate 

throughout the vascular tree where they produce secretory IgA. 

Secretory IgA coats mucosal cells and prevents attachment of 

intraluminal bacteria in the intestine, upper respiratory tract, the 

bronchi, mammary ducts, and salivary glands. Thus the GALT 

collection of immune cells effectively protects mucosa through- 

out the body that is exposed to resident and foreign pathogens. 

Tonsils and adenoids protect the body from inhaled or 

ingested foreign agents. Skin-associated lymphoid tissue con- 

tains lymphocytes and dendritic cells such as Langerhans cells 

in the epidermis, which transport antigens to regional lymph 

nodes for destruction and development of specific immunity to 

the antigen. 

Innate Immune Response 
Innate immunity is the first line of defense. It is nonspecific and 

includes skin and mucosal barriers, vascular and cellular 

responses, and phagocytosis. Cells of the innate system include 

neutrophils, macrophages, and NK cells. NK cells indiscrimi- 

nately kill pathogens but recognize self cells and leave them 

unharmed. Complement proteins and cytokines also function in 

the innate immune response. 

Barrier protection is the body’s defense against infection. 

Intact skin prevents invasion by external organisms. When the 

skin is damaged or lost (e.g., as a result of injury, surgery, or 

burns), infection is much more likely. The membranes lining 

inner surfaces of the body are protected by a barrier of mucus, 

which traps microorganisms and other foreign substances. 

These can then be removed by other protective mechanisms, 

such as ciliary movement or the washing action of tears or 

urine. In addition, many body fluids contain bactericidal sub- 

stances that provide barrier protection. These include acid in 

gastric fluid, zinc in prostatic fluid, and lysozyme in tears, nasal 

secretions, saliva, and sweat (Porth & Matfin, 2009). 

When these defenses are breached, the resulting tissue dam- 

age or foreign material entering the body induces inflamma- 

tion. Inflammation is a response to injury that brings fluid, 

dissolved substances, and blood cells into the interstitial tissues 

where the invasion or damage has occurred. The response is 

called nonspecific because the same events occur regardless of 

cause of the inflammatory process. Through the inflammatory 

reaction, the invader is neutralized and eliminated, destroyed 

tissue removed, and the process of healing and repair initiated. 

The inflammatory response has two stages: (1) a vascular 

response characterized by vasodilation and increased permeabil- 

ity of blood vessels, and (2) a cellular response. Phagocytosis 

sets the stage for healing (tissue repair). 

Vascular Response 
After tissue cells are damaged, local blood vessels briefly con- 
strict. Vasodilation of the capillary arterioles and venules follows 
almost immediately as inflammatory mediators such as hista- 
mine and kinins are released from damaged tissue (Box 12-1). 



BOX 12-1 Inflammatory Mediators 

Many of the manifestations of inflammation are produced by 
inflammatory mediators, which are chemicals released as a 
result of immunologic processes or tissue injury or damage. 
These inflammatory mediators are broadly classified as follows: 
m Vasoactive substances (e.g., histamine, prostaglandins, 

leukotrienes, and platelet-activating factor) produce smooth 
muscle constriction, postcapillary vasodilation, and increased 
capillary permeability. 

m Chemotactic factors (e.g., complement fragments and 
chemokines) attract leukocytes to the damaged tissue. 

m™ Plasma enzymes (proteases) activate the clotting cas- 
cade, plasminogen system, and complement system. 

m= Miscellaneous cell products (e.g., oxygen metabolites and 
lysosomal enzymes) damage surrounding tissue. 

Increased blood flow causes vasocongestion at the injury site 
with resultant redness and heat. The congestion also increases 
local hydrostatic pressure. This, along with increased vessel per- 
meability that results from chemical mediators, moves fluid out 
of the capillaries and into the interstitial spaces of the tissue. The 
escaping fluid, called fluid exudate, contains large amounts of 
protein. This protein increases osmotic pressure in the interstitial 
spaces, which draws water and causes local edema. Fluid exu- 
date provides protection to the injured tissue by bringing certain 
nutrients needed for tissue healing, diluting bacterial toxins, and 
transporting cells needed for phagocytosis. Mild tissue damage 
such as a blister produces a serous exudate of primarily plasma 
fluid and a few proteins. With moderate to severe tissue damage, 
fluid exudate is sanguineous or hemorrhagic, containing large 
amounts of RBCs. A mixture of RBCs and serum is referred to 
as serosanguineous exudate. Fibrinous exudate forms a thick, 
sticky meshwork of fibrinogen, in effect “walling off’ inflamed 
tissues and preventing the spread of infection (Porth, 2007). In 
more severe or acute inflammation, the fluid contains fibrin, 
RBCs, and dead and live bacteria. This type of exudate, called 
purulent exudate, has an odor and color characteristic of the bac- 
teria present. 

Many of the outward manifestations of inflammation result 
from vasoactive substances such as histamine, serotonin, and 

leukotrienes (formerly known as slow-reacting substance of 

anaphylaxis, or SRS-A). Stored in mast cells, basophils, and 

platelets, histamine is released when an injury occurs or with 

stimulation by the immune system. An important component of 

the early inflammatory response, histamine causes vasodilation 

and vascular permeability in the affected area. Histamine is also 

TABLE 12-2 Major Chemical Mediators of Inflammation 

SOURCE 

Mast cells, basophils, and platelets 

FACTOR 

Histamine 

Kinins (bradykinin Plasma protein factors 
and others) 

Metabolism of arachidonic acid from 

cell membranes 

Prostaglandins 

Leukotrienes Arachidonic acid metabolism 
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a key factor in many hypersensitivity reactions. Serotonin is 
released from platelets and produces effects similar to those of 
histamine. The leukotrienes play a significant vasoactive role in 
the later stages of the inflammatory response. 

Prostaglandins are chemotactic substances that draw leuko- 
cytes to the inflamed tissue. In addition, they play a vasoactive 
role and are pain and fever inducers. Aspirin and other non- 
steroidal anti-inflammatory drugs (NSAIDs) as well as the glu- 
cocorticoids inhibit prostaglandin synthesis, thereby reducing 
fever, pain, and inflammation. 

Plasma factors such as Hageman factor activate the clotting 
cascade, plasminogen system (involved in the lysis of clots), and 
complement system. With activation of the clotting cascade, 
bacteria and other foreign substances are trapped in the area of 
tissue damage. Fibrin, which has vasoactive by-products, is also 
released. (e@ See Chapter 29 for a full description of the clotting 
process.) The complement system serves a chemotactic role and 
facilitates the phagocytic process. 

Major chemical mediators of inflammation are summarized 
in Table 12-2. 

The vascular response localizes invading bacteria and 
keeps them from spreading. Increased capillary permeability 
enhances the release of clotting factors such as fibrinogen, 
which converts to fibrin threads, entrapping the bacteria and 
walling them off from contact with the rest of the body. 

Cellular Response 
The cellular stage of the inflammatory process begins within 
less than an hour after the injury. This stage is marked by the 
margination and emigration of leukocytes into the damaged tis- 
sue, chemotaxis, and phagocytosis (Porth & Matfin, 2009). 

As serous fluid escapes the capillaries, the viscosity of blood 
in the area increases and its flow becomes more sluggish. 
Leukocytes marginate, moving to the edges of the blood ves- 
sels, and begin to adhere to the capillary endothelium. This 
process is known as pavementing. After margination and pave- 
menting, leukocytes emigrate from the blood vessel into the tis- 
sue spaces (Figure 12-4 M). Within hours, millions of 
leukocytes emigrate into the area of inflammation. 

Once leukocytes have emigrated, they are drawn to the dam- 
aged or inflamed tissues by chemotactic signals. Infectious 
agents, damaged tissues, and activated plasma substances such 
as complement fractions provide chemotaxic signals that 
attract an army of neutrophils, monocytes, and macrophages to 
the injury site. 

EFFECT 

Vasodilation and increased capillary permeability, producing 
tissue redness, warmth, and edema 

Histamine-like effects; chemotaxis and pain inducers 

Histamine-like effects; chemotaxis, pain, and fever inducers 

Smooth muscle constriction (especially bronchoconstriction), 
increased vascular permeability, chemotaxis 



276 UNIT3 / Pathophysiology and Patterns of Health 

Basement membrane 

Endothelial cell 

C Emigration 

Figure 12—4 @ The process of leukocyte emigration at the site of 

inflammation. A, Normal blood flow with free movement of formed ele- 

ments. B, As blood flow slows, leukocytes move toward the periphery 

of stream and begin to cling to capillary endothelium, a process known 

as margination and pavementing. C, Leukocytes emigrate from the 

vessel into inflamed tissues. 

The number of neutrophils around the site increases to about 

15,000 to 25,000/mm?, and they begin their role in phagocytosis 

within a few hours. Monocytes become transient macrophages to 

augment the activity of the fixed macrophages and dendritic 

cells; together they engulf dead cells, damaged tissue, nonfunc- 

tioning neutrophils, and invading bacteria. 

Phagocytosis 
Phagocytosis is a process by which a foreign agent or target cell 

is engulfed, destroyed, and digested. Neutrophils, macrophages, 

and dendritic cells, known as phagocytes, are the primary cells 

involved in phagocytosis. Once attracted to the inflammatory 

site, phagocytes select and engulf foreign material. 
The following factors or processes help phagocytes differ- 

entiate foreign tissue from normal cells: 

a Smooth surface. Normal tissue has a smooth surface that is 
resistant to phagocytosis, whereas the rough surface of a for- 
eign agent or target cell promotes phagocytosis. 

= Surface charge. Healthy body cells present an electroneg- 

ative surface charge that repels phagocytes. Cellular debris 

and foreign agents, by contrast, have an electropositive 

charge that attracts them. 

a Opsonization. This immune system process coats the sur- 

face of bacteria or target cells with a substance (an opsonin) 

as in the complement system (Box 12-2). Opsonization 

enables the phagocyte to bind tightly with the foreign tissue, 

facilitating phagocytosis (Figure 12—5A Mi). 

Phagocytes engulf the foreign agent or target cell by pro- 

jecting pseudopodia (“false feet”) in all directions around it 

(Figure 12—5B), This produces a chamber called a phagosome 

containing the antigen, which is ingested into the cytoplasm 

(Figure 12—5C). Once the phagosome has been engulfed, 

lysosomes fuse with the phagosome, killing any live organism 

and releasing digestive enzymes, which destroy the antigen 

(Figure 12—5D). 

Phagocytes—in particular, neutrophils and macrophages— 

contain bactericidal agents that kill most of the bacteria they 

ingest before the bacteria can multiply and destroy the phago- 

cyte itself. The phagocyte kills bacteria in a number of ways; 

for example, it alters the intracellular pH and produces bacteri- 

cidal agents. Oxidizing agents, such as superoxide, hydrogen 

peroxide, and hydroxyl ions, are bactericidal. Two lysosomal 

substances that kill bacteria are lysozyme and phagocytin. 

Some antigens, such as the tubercle bacterium, have coats 

or secrete substances that are resistant to lysosomal and bacte- 

ricidal agents. To destroy such antigens, lysosomes release 

digestive enzymes into the phagosome. The lysosomes of neu- 

trophils and macrophages contain an abundance of proteolytic 

Bacterium 
— f7C0 mplement 

C3b 

Figure 12—5 M The process of phagocytosis. A, Opsonization 
coats the surface of the bacterium with IgG (an antibody) and com- 
plement. B, The bacterium is bound to and engulfed by the phago- 
cyte. C, The phagosome is ingested into the cytoplasm of the 
phagocyte. D, Lysosomes fuse with the phagosome, releasing diges- 
tive enzymes and destroying the antigen. 



BOX 12-2 The Complement System 

The complement system consists of approximately 20 com- 
plex plasma proteins that are activated by a tissue injury or 
antigen-antibody reaction. The complement system is involved 
in both innate and adaptive immune responses. Its activation 
results in the production of effector molecules that are 
involved in the processes of inflammation, phagocytosis, and 
cell lysis or destruction (Porth & Matfin, 2009). Specifically, 
complement activation leads to the following: 
m Mediation of the inflammatory response. \When the com- 

plement system is activated, chemical mediators such as 
histamine are released from mast cells and basophils, lead- 
ing to smooth muscle contraction, increased vascular per- 
meability and edema, and the attraction of leukocytes, 

@ Opsonization (or coating) of microbes and antigen- 
antibody complexes to facilitate phagocytosis. 

@ Alteration of the cell membrane or viral capsule. When 
the cell surface is altered, a pore or channel is created for 
complement fluids and ions to enter the phagocytic cell 
and cause cell lysis and death. Bacteria and viruses are 
destroyed; certain normal cells, such as RBCs, platelets, 
and lymphocytes, that are damaged or old may also be 
destroyed through this process. 
The complement system has three “arms,” or pathways, of 

protein and enzyme reactions. The classic pathway is activated 
by antibody-containing immunoglobulins and other sub- 
stances such as DNA and C-reactive protein. The a/ternate and 
lectin pathways do not use antibodies; are activated by tissue 
injury, polysaccharides, or enzymes; and are part of the innate 
immune system (Porth, 2007). When either pathway is acti- 
vated, the result is mediation of the inflammatory process, 
attraction of phagocytes, facilitation of phagocytosis, and lysis 
of microbes. 

(protein-destroying) enzymes that digest bacteria and other for- 
eign protein components. The macrophage’s lysosomes also 
contain lipases (fat-splitting enzymes) capable of digesting the 
thick lipid membranes of such bacteria as Mycobacterium 
tuberculosis and Mycobacterium leprae. 

Once neutrophils have ingested toxic substances to their 
capacity, they in turn are killed. Neutrophils have the capacity 
to phagocytize 5 to 20 bacteria before they become inactive. 

Macrophages then digest the dead neutrophils. Monocytes or 

macrophages are capable of phagocytizing up to 100 bacteria. 

Because of their size, they can ingest larger particles than 

neutrophils can ingest, such as whole RBCs, necrotic tissue, 

cell fragments, malarial parasites, and dead neutrophils. 

Dendritic cells are also phagocytic and secrete II-12, which is 

an important cytokine in the maturation of Tehiner cells 

(Kimball, 2005). Macrophages have the ability to extrude 

(release) the toxic substances and lysosomal enzymes within 

their phagosomes. As a result, they can continue to function 
for months and even years. 

Healing 
During the initial inflammatory process, particulate matter, 

bacteria, damaged cells, and inflammatory exudate are 

removed by phagocytosis. This process, called debridement, 

prepares the wound for healing. Adequate nutrition is essential 

for inflammation and healing to proceed. Protein, glucose, and 

oxygen are needed by leukocytes for chemotaxis, phagocyto- 

sis, and intercellular killings. Persons with diabetes are at risk 
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for poor healing of wounds. Probable causes for this risk may 
be small vessel disease, which impairs microcirculation, and 
increased affinity for oxygen common to glycosylated hemo- 
globin. Oxygen circulation is impaired as well as release of 
oxygen to the cells. 

The second phase of the healing process, known as 
reconstruction, may overlap the inflammatory phase. The ideal 
result of the healing process is resolution, the restoration of the 
original structure and function of the damaged tissue. Simple 
resolution occurs when there is no destruction of the normal 
tissue and the body is able to neutralize and remove the offend- 
ing agent through the inflammatory process. 

Resolution may also occur when the damaged tissue is capa- 
ble of regeneration. The ability to regenerate, or replace lost 
parenchyma (functional tissue) with new, functional cells 
varies by tissue and cell type. 

a Labile cells continue to regenerate throughout life. These 
cells are found in tissues where there is a daily turnover of 
cells—namely, bone marrow and the epithelial cells of the 
skin, mucous membranes, cervix, gastrointestinal tract, and 
genitourinary tract. 

= Stable cells normally stop replicating when growth ceases, 
but are capable of regeneration when stimulated by an injury. 
Osteocytes (which are found in bone) and parenchymal cells 
of the kidneys, liver, and pancreas are stable cells. 

= Permanent or fixed cells are unable to regenerate. When 
these cells are destroyed, they are replaced by fibrous scar 
tissue. Nerve cells, skeletal muscle cells, and cardiac muscle 
cells are fixed cells (Porth & Matfin, 2009). 

Researchers are searching for signaling molecules that will 
stimulate repair of permanent cells, allowing regeneration. 
Paralysis from spinal cord injury is often the stimulus for this 
research focus. When regeneration and complete resolution are 
not possible, healing occurs by replacement of the destroyed 
tissue with collagen scar tissue. This process is known as 
repair. Although tissue that has undergone repair lacks the 
physiologic function of the destroyed tissue, the scar fills the 
lesion and provides tensile tissue strength. The healing process 
is discussed further in co Chapter 4. 

Adaptive Immune Response 
The introduction of antigens into the body causes a second, 
more specific reaction than the innate, nonspecific immune 
response. On the first exposure to an antigen, a change occurs 
in the host, resulting in a specific and rapid response following 
subsequent exposures. This specific response is known as the 
adaptive immune response. 

The adaptive immune response to an antigen has the fol- 
lowing distinctive properties: 

= The adaptive immune response typically is directed against 
materials recognized as foreign (i.e., from outside the body) 
and is not usually directed against the self (i.e., cells or 
structures produced by the body). This property is known as 
self-recognition. 

= The immune response is specific. It is initiated by and 
directed against particular antigens (such as a specific virus, 
bacterium, or transplanted tissue). 
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a Unlike a localized inflammatory response, the immune response 

is systemic. Immunity is generalized; it is not restricted to the 

initial site of infection or entry of foreign tissue. 

= The immune response has memory. Repeated exposures to 

an antigen produce a more rapid response. 

A patient whose immune system is able to identify anti- 

gens and effectively destroy or remove them is said to be 

immunocompetent. Health problems may occur when the 

immune response is altered (e see Chapter 13 for further 

discussion). 

Antibody-Mediated Immune Response 
The antibody-mediated (humoral) immune response is pro- 

duced by B lymphocytes (B cells). B cells are constantly 

replaced through cell division and proliferation in the bone 

marrow. It is believed that B cells mature in the bone marrow 

and then migrate to the spleen to await activation. They nor- 

mally constitute 10% to 15% of circulating lymphocytes. 

B cells are activated by contact with an antigen and by 

T cells (discussed in the next section). Each B cell has receptor 

Primary Response ° 

(initial encounter 

with antigen) 

Cell growth, division, 

and differentiation 

Clone of cells 

Secondary Response 

(can be years later) ° 

Cell growth, division, 

and further differentiation 

Memory 
Larger clone of cells B cell 

postage it 

sites for a specific antigen or antigens. When the antigen is 

encountered, the activated B cell proliferates and differentiates 

into antibody-producing plasma cells and memory cells 

(Figure 12-6 Ml). Plasma cells are short lived, lasting only about 

1 day. While alive, however, they can produce thousands of 

antibody molecules per second. Memory cells retain antibody- 

producing information, allowing a rapid response if the antigen 

is again encountered. 

An antibody és an immunoglobulin (Ig) molecule with 

the ability to bind to and inactivate a specific antigen. 

Immunoglobulins comprise the gamma globulin portion of the 

blood proteins: The immune system produces numerous anti- 

bodies, each active against a specific antigen. As mentioned 

earlier, antibodies fall into five classes of immunoglobulins: 

IgG, IgA, IgM, IgD, and IgE. Each has a slightly different struc- 

ture and function. Their roles are summarized in Table 12-3. 

Antibodies are Y-shaped molecules with two light and two 

heavy polypeptide chains (Figure 12—7 ™). The top portion of 

the Y, called the Fab or antigen-binding fragment, is chemi- 

cally variable and specific to the antigen. The lower portion, the 

Antigen 

Antigen receptor 

on aB cell 

Antigen binding 

toaB cell 
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molecules 

Later exposure to 
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Antibody 
molecules 

Fi . - . . . . eat . 
F ene a @ Antibody-mediated (humoral) immunity. On initial exposure to the antigen, B cells with appropriate receptor sites are activated 

me plasma cells and produce antibodies or memory cells. This is known as the primary response. With subsequent exposures, memo 
cells respond rapidly with antibody production. This is known as the secondary response. a 



_TABLE 12-3 Immunoglobulin Characteristics and Functions 
PERCENTAGE OF TOTAL CHARACTERISTICS AND FUNCTION 

CLASS 
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IgG 15% 

IgA 10% to 15% 

as blood and lymph, 

IgM 5% to 10% Found in blood and lymph. 

F., or crystallized fragment, is constant for its class of 
immunoglobulin and directs the biologic activity of the 
immunoglobulin (the manner in which it functions). For exam- 
ple, the lower portion of immunoglobulin molecules produced 
against hepatitis A and hepatitis B are the same (IgG), but the 
upper portion is different and specific to the virus. 

The antibodies produced by B cells (see Figure 12-6) link 
with the antigen (Figure 12-8 @) and inactivate it through one 
of the following processes: 

= Promoting phagocytosis of the antigen by neutrophils 
= Precipitation: combining with soluble antigens to form an 

insoluble complex or precipitate 
# Neutralization: combining with a toxin to neutralize its 

effects; the antigen—antibody complex is then destroyed by 
the process of phagocytosis 

Antigen-binding 
; sites 

Fab 

Heavy chain 

Figure 12—7 @ An antibody molecule. The Fab section is unique, 

providing an antigen-specific binding site. The F, section is common 

to each class of immunoglobulin (IgG, IgA, IgM, IgD, IgE). 

Most abundant Ig; also known as gamma globulin; found in blood, lymph, and intestines. 
Active against bacteria, bacterial toxins, and viruses. 

Activates complement and binds to macrophages. 

The only Ig to cross the placenta, providing immune protection to neonate. 
Found in saliva; tears; and bronchial, gastrointestinal, prostatic, and vaginal secretions, as well 

Provides local protection on exposed mucous membrane surfaces and potent antiviral activity 
by preventing binding of the virus to epithelial cells. 

Levels decrease during stress. 

First antibody produced with primary immune response. 

High concentrations early in infection, decreases within about a week. 
Mediates cytotoxic response and activates complement. 

IgD <1% Found in blood, lymph, and surfaces of B cells. 

Exact function unknown; may be receptorbinding antigens to B-cell surface. 
IgE <0.1% Found on mast cells and basophils. 

Involved in release of chemical mediators responsible for immediate hypersensitivity (allergic 
and anaphylactic) response and parasitic infections. 

= Lysis of the antigen cell membrane caused by combination 
with antibodies and complement proteins 

a Agglutination (clumping) of antigens to form a noninvasive 
aggregate 

= Opsonization: coating of the antigen with antibodies and 
complement, making them more susceptible to phagocytosis 
The complete antibody-mediated response occurs in two 

phases. With initial exposure to an antigen, the primary 
response develops. B cells are activated to proliferate and begin 
producing antibodies. There is a latency period of 3 to 6 days 
before antibodies become detectable in the blood. Levels then 
continue to rise, peaking at 10 to 14 days after the initial expo- 
sure. With many illnesses (e.g., chickenpox), this peak corre- 
lates with recovery. 

Antigen- 

binding 

sites 

Antibody A 

molecules 

Antigenic 

determinants 

Antibody B 

molecule 

Figure 12-8 @ Antigen—antibody binding. The unique Fab site on 
the antibody binds with specific receptor sites on the antigen. As 
shown, more than one kind of antibody may be produced to an antigen. 



280 UNIT3 / Pathophysiology and Patterns of Health 

Subsequent exposure to the same antigen elicits a secondary 

response. Memory cells (see Figure 12-6) formed during the pri- 

mary response stimulate the production of plasma cells, and an 

almost immediate rise in antibody levels occurs (Figure 12-9 Ml). 

This rapid secondary response is the basis of acquired immunity 

and is instrumental in preventing disease. It is also the mecha- 

nism through which vaccines provide protection from disease. 

Cell-Mediated Immune Response 
Many antigens cannot stimulate the antibody-mediated 

response or are “hidden” from it because they live inside the 

body’s cells (viruses and mycobacteria are examples of such 

antigens). The immune response providing protection against 

these antigens is the cell-mediated immune response, also 

called cellular immunity. T lymphocytes (T cells) initiate this 

type of immune response. 

Approximately 70% to 80% of circulating lymphocytes are 

T cells. T cells migrate to the thymus during fetal and early 

life, establishing the lifetime pool of cells. T cells have a life 

span measured in years, maintaining their numbers through 

proliferation, primarily in the lymph nodes. T cells are much 

more complex than B cells. There are two major classes of 

T cells, effector cells and regulator cells. The main effector 

T cell is the cytotoxic cell, also called the killer T cell. 

Regulator T cells are further classified into two groups: helper 

T cells and suppressor T cells. T cells are antigen specific; that 

is, each subset is activated by a particular antigen. The anti- 

gens that activate T cells must be presented on another cell 

surface, such as pieces of virus presented on the surface of an 

Infected cell 

Augment 

activity 

KillerT 2 of killer cells 
memory cell —— 

Mature killer 

T cells 

Killer T cell 

Initial exposure to antigen Subsequent exposures to antigen 

Serum 

antibody 
Serum 5 

antibody 

concentration concentration 

0 10m ZO) ero) O 10. 20, 30 

Days ‘ Days 

Figure 12—9 M Antibody production in the primary and secondary 

responses of the antibody-mediated immune response. Note the more 

rapid and effective production following subsequent exposure. 

infected cell, or the histocompatibility locus antigen on a cell 

of transplanted tissue. When activated, T cells divide and pro- 

liferate, forming antigen-specific clones (Figure 12-10 @). A 

clone is an exact copy of another cell. 

Cytotoxic T cells bind with cell surface antigens on virus- 

infected or foreign cells. Killer T cells destroy the identified 

cell by combining with it and then either destroying its cell 

membrane or releasing cytotoxic substances into the cell. They 

are vital in the control of viral and bacterial infections. 

Regulator T cells play a key role in controlling the immune 

response. The majority of regulator T cells are helper T cells. 

They stimulate the proliferation of other T cells, amplify the cyto- 

toxic activity of killer T cells, and activate B cells to proliferate 

o)— Viral antigen 

k— Processed antigen presented on 

cell surface of infected tissue 

Helper T cell 

Mature helper 
T cells 

Interact with 

B cells to promote 
antibody production 

pante 12-10 4 Cellular immune response. A, An infected cell, abnormal cell, or phagocyte presents antigen on its surface that binds with a 
peony site onakillerT cellora helper T cell. The killer T cell is activated to proliferate into memory cells or mature cytotoxic cells. B, The helper 

Cell is activated to augment the cytotoxic response and stimulate the antibody-mediated immune response. 



and differentiate. They interact directly with B cells to promote 
their multiplication and conversion into plasma cells capable of 
producing antibodies. The other regulatory T-cell group, sup- 
pressor T cells, provides negative feedback, making the 
immune response a self-limiting process. Suppressor T cells 
release lymphokines, which inhibit the activity of other T cells 
and B cells. 

On activation, both effector and regulator T cells synthesize 
and release lymphokines, a type of soluble protein. Lymphokines 
are a subgroup of nonspecific defense mechanisms known as 
cytokines (Box 12-3). Lymphokines secreted by cytotoxic and 
helper T cells are important in amplifying the immune response 
and the inflammatory response. They stimulate the following: 
= B cells to become plasma cells and produce antibodies 
= Macrophages to become activated macrophages (the most 

aggressive phagocyte) 
# Proliferation of killer T cells 

Although T cells can be activated only by specific antigens, 
much of the resulting effect is nonspecific—in other words, an 
enhanced inflammatory response. Like the antibody-mediated 
response, the cell-mediated response has memory. Subsequent 
exposures to an antigen result in a more rapid and effective 
inflammatory response and more effective phagocytosis by 
macrophages. This memory provides the basis for skin testing. 
A patient previously exposed to tuberculosis, for example, 
develops a more pronounced inflammatory response when 
minute amounts are injected under the skin. 

BOX 12-3 Cytokines 

Cytokines are hormone-like polypeptides produced primarily 
by cells of the immune system. Cytokines are also produced 
in small quantities in many different tissues throughout the 
body. Cytokines act as messengers of the immune system, 
facilitating communication between the cells to adjust or vary 
the inflammatory reaction or to initiate immune cell prolifera- 
tion and differentiation. Cytokines are an essential component 
of an adequate immune response. The major cytokines and 
their functions are summarized in Table 12-4. 

The inflammatory cytokines contribute to sickness behav- 
iors. Patients respond to increases in these chemicals with 
increased sleep, seeking warmth, and reduced energy output to 

obtain and consume food or perform grooming activities. These 
are considered adaptive responses to illness; interventions to 
reduce or eliminate the production of certain cytokines are com- 
mon. Aspirin or NSAIDs to reduce pain and fever are commonly 
used. Because some cytokines cross the blood-brain barrier, 
their increase may explain depression and anxiety experienced 

‘ during illness. Prevention or limitation of these effects by pro- 
phylactic antidepressant medication may improve quality of 
life for patients receiving biologic therapy (cytokines such as 
Interleukin-2) as part of their treatment for rheumatoid arthritis, 
Crohn's disease, or cancer (Myers, 2008). 

Interferons are a class of cytokine with broad antiviral and 

anticancer effects. A number of different forms of interferon 
exist, broadly grouped as alpha, beta, and gamma interferons. 
Interferon is synthesized by cells infected with a virus and 

secreted into extracellular fluid. It then binds to specific recep- 
tors on uninfected neighboring cells, protecting them from 
infection. The spread of the virus is thus inhibited, and recov- 
ery from infection enhanced. It appears that interferons also 

moderate the activity of NK cells and may be involved in pre- 
venting the spread of abnormal malignant cells. 
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The Patient with Natural or Acquired 
Immunity 
Immunity refers to the protection of the body from disease. 
Immunity to disease may be either natural or acquired, active 
or passive. 

Immunity develops from the activation of the body’s 
immune response. Depending on the antigen, antibody- 
mediated or cell-mediated responses are activated. The 
immune response typically involves components of both. In 
the immunocompetent (having an immune system capable of 
responding to pathogens and tissue damage) patient, these 
responses inactivate and remove the antigen, allowing recoy- 
ery to occur or preventing the development of disease. 
Patients with suppressed or impaired immune function are 
more susceptible to disease and require protection from 
exposure to environmental elements. Isolation techniques are 
employed to prevent the spread of disease and to protect 
immune-suppressed patients. 

Pathophysiology 
The processes of antibody-mediated and cell-mediated immu- 
nity result in the development of acquired immunity or active 
immunity. Active immunity occurs when the body produces 
antibodies or develops immune lymphocytes against specific 
antigens. Memory cells, which can produce an immediate 
immune response on re-exposure to the antigen, provide long- 
term immunity. 

Active immunity can be naturally acquired, resulting from 
contact with the disease-producing antigen and subsequent 
development of the disease. Naturally acquired immunity is 
common for diseases such as chickenpox and hepatitis A, mak- 
ing the risk of developing the disease a second time very low. 

For many diseases, the potential consequences of a single 
disease episode on the individual and society make prevention 
desirable, especially for highly contagious diseases capable of 
causing epidemics. In these instances, immunization or vacci- 
nation is used to provide artificially acquired immunity. The 
purpose of vaccination is to establish adequate levels of anti- 
body and/or memory cells to provide effective immunity. 
Vaccination introduces the disease-producing antigen into the 
body in a manner that will stimulate the immune system to 
form antibodies and memory cells but will not produce disease. 
Vaccines may be made of killed organisms or of live organisms 
that have been attenuated or modified to reduce their disease- 
producing capability. Typhoid is an example of a killed organ- 
ism vaccine; measles-mumps-rubella (MMR) vaccine, by 
contrast, is made from attenuated organisms. Many newer vac- 
cines use subunits of the antigen; these are portions of the 
organism that have antigenic properties but are unable to pro- 
duce disease. 

Passive immunity provides temporary protection against 
disease-producing antigens. Passive immunity is provided by 

antibodies produced by other people or animals. These 

acquired antibodies are used up; they either combine with the 

antigen or are naturally degraded by the body, and their pro- 

tection is gradually lost. Naturally acquired passive immunity 
is provided by the transfer of maternal antibodies via the pla- 

centa and breast milk to the infant. Rabies human immune 
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TABLE 12-4 Major Cytokines and Their Functions 

CYTOKINE 

Interleukin-1 (IL1) 

Interleukin-2 (IL-2) 

Interleukin-3 (IL3) 

Interleukin-4 (IL-4) 

Interleukin-5 (IL-5) 

Interleukin-6 

Interleukin-8 

Gamma interferon 

Alpha and beta 
interferons 

Macrophage inflam- 
matory proteins 

(MIP-1-4CC) 

Tumor necrosis 

factor (TNF) 

WHERE PRODUCED 

Monocytes, 
macrophages, and den- 
dritic cells 

Helper T cells 

T cells 

T cells and activated 

mast cells 

T cells and 
macrophages 

Macrophages 

T and NK cells 

Virus-infected cells; 
macrophages 

Macrophages, dendritic 
cells, and lymphocytes 

Activated macrophages, 
T cells, and NK cells 

PRIMARY FUNCTIONS 

Activates T and B cells 

Induces fever and tissue catabolism 

Enhances NK activity 

Attracts neutrophils, macrophages, and lymphocytes 

Stimulates bone marrow and endothelial cell growth, collagen, and collagenases 

Stimulates T and B cell proliferation; afds in discriminating between self and nonself 

Activates killer T and NK cells 

Stimulates growth and differentiation of bone marrow stem cells 

Stimulates proliferation of T cells 

Increases IgE secretion by B cells 

Promotes differentiation of B cells and eosinophils 

Stimulates production of IgA 

Pro-inflammatory and anti-inflammatory cytokine 

Induces fever 

Mediator of the innate immune response 

Induces fever 

Angiogenic (stimulates vessel formation) 

Stimulates phagocytosis by neutrophils and macrocytes 

Activates NK cells 

Augments B cell proliferation, enhancing both cellular and humoral immune 

responses 

Activate macrophages and endothelial cells; 8 interferon induces fever 

Augment NK cell activity 

Act at gene level to protect neighboring cells from invasion by intracellular para- 
sites, such as viruses, rickettsia, malaria 

Chemokines (CC), which are small cytokines 

Promote inflammatory response, chemotaxis, and homeostasis (contro! migra- 
tion of cells in maintenance and development) 

Major chemical mediator of inflammatory response 

Stimulates T-cell activation, antibody production, and accumulation of leukocytes at 
inflammatory site 

Directly cytotoxic to some tumor cells 

Induces fever 

globulin and hepatitis B immune globulin (HBIG) are exam- 

ples of immunizations used to provide artificially acquired pas- 

sive immunity. The types of active and passive immunity are 

summarized in Table 12-5. 

Interdisciplinary Care 
Collaborative care focuses primarily on assessing the 

patient’s immune status and ensuring acquired immunity to 
prevent disease. 

Diagnosis 
A number of diagnostic tests can be performed to assess the 
patient’s immune status. 

= Serum protein measures the total protein in the blood, 
including albumin and globulins. Normal total protein levels 
for the adult are 6 to 8 g/dL; albumin is approximately 60% 
(3.2 to 4.5 g/dL) of the total serum protein, and globulins are 
normally 2.3 to 3.4 g/dL. Total protein levels, albumin, 

and globulin are decreased in malnutrition and liver dis- 

ease. Decreased globulin levels are noted with immuno- 

logic deficiencies. 

Protein electrophoresis analyzes protein content especially 
for albumin and gamma globulin and is used to assess 
immune function. Gamma globulins subjected to further elec- 
trophoresis separate into immunoglobulins: IgA, IgD, IgE, 
IgG, and IgM (see Table 12-2). Analysis of specific levels of 
each provides clues about the immune status of the patient. 
IgG levels are increased during acute infection. Decreased 
levels of IgG, IgA, and IgM are found in malignancies. 

= Antibody testing is ordered to determine if a patient has 
developed antibodies in response to an infection or immu- 
nization. Antibodies for hepatitis, HIV, rubella, toxoplasmo- 
sis, and Treponema pallidum (the organism causing syphilis) 
can be identified. An elevated titer for hepatitis and rubella 
indicates immunity. For the other disorders and hepatitis, it 
may also be used to determine if the patient has the disease. 



TABLE 12-5 Types of Acquired Immunity 

TYPE OF IMMUNITY HOW DEVELOPED 
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EXAMPLES 
Active Immunity Natural Acquired by infection with an antigen, resulting in the : 

production of antibodies 

Artificial Acquired by immunization with an antigen, such as 
attenuated live virus vaccine 

Passive Immunity Natural Acquired by transfer of maternal antibodies to the 
fetus or neonate via the placenta or breast milk 

Artificial Acquired by administration of antibodies or antitoxins 
in immune globulin 

a Skin testing can assess celJ-mediated immunity. A known anti- 
gen such as streptokinase, tuberculin purified protein derivative 
(PPD), or candida is injected intradermally. The site is then 
observed for induration and erythema, which typically peaks at 
24 to 48 hours. An induration of at least 10 mm in diameter is 
a positive reaction indicating previous exposure and sensitiza- 
tion to the antigen. (e° See Chapter 13 for further information 
on skin testing for hypersensitivity reactions.) No reaction, or 
anergy, indicates depressed cell-mediated immunity, 

Immunizations 
Vaccines are suspensions of whole or fractionated bacteria or 
viruses that have been treated to make them nonpathogenic. 
Vaccines are given to induce an immune response and subse- 
quent immunity. Although vaccine development has been a 
major factor in improving public health, no vaccine is com- 
pletely effective or entirely safe. Table 12-6 outlines the vac- 
cines recommended for the adult patient to maintain optimal 
health and immune status (CDC, 2009). 

Adults born before 1957 are generally considered to be 
immune to measles, mumps, and rubella by prior infection. For 
persons born after 1957 whose immunologic status is unclear 
or who are at significant risk of exposure to these diseases (e.g., 
persons entering healthcare careers), reimmunization is recom- 
mended by the CDC (Centers for Disease Control and 
Prevention). Adults who only received one dose of varicella 

(chickenpox) vaccine should receive a second dose. Adults 

aged 60 and older should receive zoster vaccine regardless of 

history of chickenpox or herpes zoster (shingles). 

Tetanus and diphtheria (Td) toxoids are combined in a single 

immunization. The vaccine stimulates active immunity by 

inducing the production of antibodies and antitoxins. After an 

initial series of three immunizations, a booster injection is rec- 

ommended every 10 years to maintain protection. Older patients, 

particularly those who never entered the workforce (e.g., older 

female adults), may have never received the initial series of Td 

vaccine. A resurgence of active cases of pertussis among adults 

and children has led the CDC to recommend that all adults 

receive one dose of tetanus/diphtheria/pertussis (Tdap) vaccine. 

Hepatitis B (HB) vaccine is given as a series of three immu- 

nizations to promote active immunity to hepatitis B. It is man- 

dated by the Occupational Health and Safety Administration 

(OSHA) for healthcare workers. High-risk populations include 
intravenous drug users, sexual partners of infected individuals, 

patients on hemodialysis, prison guards, and athletic coaches. 

Chickenpox, hepatitis A 

MMAR, polio, DPT, hepatitis B vaccines 

Neonate initially protected against 
MMR if mother immune 

Gamma globulin injection following 
hepatitis A exposure 

Influenza vaccine is recommended for persons at high risk 
for serious sequelae of influenza, including older adults, persons 
with lung disease or other chronic illness, and immuno- 
suppressed individuals. The antigenic strain included in the 
influenza vaccine varies each year according to the predicted 
predominant strains affecting the population. Yearly reimmu- 
nization is therefore required. Pneumococcal vaccine is gener- 
ally recommended for the same populations as influenza 
vaccine. A single dose of this vaccine confers lifetime immu- 
nity, although repeating immunization every 6 years may be 
considered for high-risk patients (including smokers and those 
with asthma). Pneumococcal vaccine for all senior citizens is a 
U.S. public health and Medicare goal. The purpose of immu- 
nization is to prevent respiratory infections and hospitalizations. 

Human papillomavirus (HPV) vaccine has been shown to 
significantly reduce the risk for cervical cancer. HPV is rec- 
ommended for all previously unvaccinated women through age 
26 years. 

In addition to routine immunizations, people traveling out- 
side the United States and Canada should receive vaccines 
against diseases that are endemic in certain regions of the world. 

Other immunologic substances may be administered as 
indicated. Immune globulins provide passive immunity as pro- 
tection against a known or potential exposure to an antigen. 
Standard immune globulin is given to household contacts of 
patients with hepatitis A and persons traveling to areas in which 
it is endemic. HBIG contains higher titers of antibody to hepa- 
titis B virus and is used for persons exposed by blood or sexual 
contact. Following confirmed or suspected contact with a 
pathogen, selected vaccines may be administered to stimulate 
an immediate immune response. 

For most vaccines, a sensitivity test should be performed 
prior to administration to detect sensitivity to substances such 
as horse serum or eggs. The substance is injected intrader- 
mally; if after 20 minutes there is no evidence of a reaction, the 

selected vaccine can be administered. 
Moderate to severe local reactions may occur following 

administration of an immunization. Common reactions 
include redness, swelling, tenderness, and muscle ache. 
Administering the vaccine in the dominant arm of the patient 
helps minimize local reactions because use and movement of 
the arm facilitates absorption of the solution. Applying heat to 
the site is also beneficial. Occasionally local ulcerations 
occur; when they do, warm, wet pack, or sterile wet-to-dry 
dressings may be prescribed. 



284 UNIT3 / Pathophysiology and Patterns of Health 

TABLE 12-6 Recommended Immunizations for Adults 

DOSE INDICATIONS 
PRECAUTIONS AND NURSING 
IMPLICATIONS VACCINE TYPE 

Human Not a live virus 

papilloma 

virus (HPV) 

Measles- Live virus 

mumps-rubella 

(MMR) 

Tetanus and Inactivated 

diphtheria toxoids toxins 
(Td); pertussis 

(Tdap) 

Hepatitis A 

Hepatitis B (HB) Inactive viral 
antigen 

Influenza Inactivated 

virus or viral 

components 

Pneumococcal Bacterial 

polysaccharides 

Herpes zoster 
(shingles) 

Meningococcal 

vaccine (Menactra®) 

ZO Nursing Care 
Maintaining a population that is fully immunized against com- 
mon, potentially epidemic, and devastating diseases is a major 
public health task for nursing. Nurses not only recommend 
and administer vaccines to individual patients and their fami- 
lies, but also plan and implement preventive care for whole 
communities. 

Although this process may appear to be straightforward, 
multiple issues affect society’s ability to immunize the entire 
population. For some people, for example, religious beliefs 
may preclude the use of immunizations to prevent disease. 

0.5 mL IM 

0.5 mESC 

0.5 mL IM 

1mLIM 

1.0 mL IM 

0.5 mLIM 

0.5 mL IM 
Onoe 

0.65 mL SC 

0.5 mL IM 

Prior to exposure to HPV through 

sexual activity. 

All adults born after 1956, particu- 
larly those who are at risk for infec- 
tion, such as college students and 

military recruits. Measles and 
mumps vaccination particularly. rec- . 
ommended for males without: his- 
tory of previous infection; rubella 
vaccination recommended for all 
seronegative females. 

Initial series of three injections (two 
doses, 4 to 6 weeks apart; third 

dose 6 to 12 months after dose 2) if 
never immunized; booster every 
10 years; following a major or con- 
taminated wound if more than 
5 years since last booster. Replace 
one booster with Tdap. 

Persons with liver disease or who 
receive clotting factors; travel to areas 
with high endemicity; illicit drug use 
or men who have sex with men. 

Series of three doses: initial and at 
1 and 6 months. Recommended for 
anyone at risk for exposure and for 
postexposure prophylaxis. 

Yearly for all patients over age 65 
and those at risk for complications, 
including debilitated patients and 
patients with chronic disease. 

One dose for patients over age 65 
and those at risk for pneumococcal 
pneumonia, including patients with 

chronic lung disease or other 
chronic diseases. 

Adults = 60 years including those 
who report having had shingles. 

College students living in dormito- 
ries and military recruits. 

3 doses for females < 26 years; IM 4 

in deltoid. 

As a live virus vaccine, should not be 
administered to pregnant women or 
immunocompromised patients. Do 
not administer to patients with a his- 
tory of anaphylactic reaction to egg 
protein or neomycin. Give SC in fatty 
tissue over triceps. 

Do not give in first trimester of preg- 
nancy or to patients with a history of 
anaphylactic reaction to horse serum; 
administer deep IM in deltoid of dom- 

inant arm. 

Give |M in deltoid. 

Use with caution in pregnant or lactat- 
ing females, older patients, and 
patients with active infection; have epi- 
nephrine 1:1000 available on unit in 

case of anaphylaxis and laryngospasm. 

Do not administer to acutely ill 
patients or patients with history of 
anaphylactic reaction to egg protein. 

Do not administer to pregnant 
women. 

Give in fatty tissue over triceps. Do not 
administer during pregnancy, immuno- 
compromised, or HIV-infected persons. 

Give in deltoid muscle; persons previ- 
ously diagnosed with Guillain-Barré syn- 
drome should not receive this vaccine. 

Also, people who are not citizens and the medically indigent 
population have difficulty accessing immunization services. 
Lack of immunization not only puts the individual at increased 
risk for infectious disease, but also increases the cost of med- 
ical services and the possibility of exposing immunocompro- 
mised people to disease. 

Clinically important medical events including fever, injection- 
site hypersensitivity, unspecified rash, and injection-site 
edema that occur after vaccination should be reported to the 
Vaccine Adverse Event Reporting System (VAERS) by calling 
1-800-822-7967 or by using the VAERS website. This report 
needs to be made even if the reporting person is not certain the 



event was caused by the vaccine. Approximately 14% of all 
reports describe serious adverse events, including life-threatening 
illness, hospitalization or prolongation of hospitalization, perma- 
nent disability, or death (Stokowski, 2008). 

Health Promotion 
In the public health setting, the nurse looks at the immunization 
needs and illness risk for an entire community. Communities 
include not only cities and localities but also groups of people, 
such as college populations and employees in a workplace. 
Public education needs may be met through presentations to 
groups of people, feature articles in newspapers and other local 
publications, advertising, radio presentations and public serv- 
ice announcements, and one-to-one discussion and teaching. 

: 

Assessment 
Collect the following data through the health history and phys- 
ical examination. Further focused assessments are described 
with nursing interventions in the next section. 
a Health history: Age, medication use (corticosteroids and 

antibiotics) and blood transfusion, nutrition, known aller- 
gies, pregnancy status, infection, immunizations, autoimmune 

& Terry Adams is a 48-year 
old executive who is plan- 

ning a trip to central Africa. In 
preparation, he contacts his local healthcare provider 

to obtain the necessary immunizations. Jane Wong, the registered 
nurse in the clinic, obtains a nursing history of Mr. Adams. 

ASSESSMENT 

Mr. Adams's history reveals that he has always been very healthy 
and active, apart from a mild case of asthma. As an adult, he has 
had little problem with his asthma “except for those rare occa- 
sions on which | am dumb enough to smoke more than one cig- 
arette!” He is divorced and is not currently in a continuing 
relationship. He has two grown daughters with whom his rela- 
tionship is good. Since contracting hepatitis A several years ago, 
he drinks alcohol only rarely, and never more than one or two 
drinks at any one time. He confesses to little organized exercise 
but plays golf two or three times a week and states that he is 
such a hyperactive workaholic that he rarely sits for any length of 
time. Mr. Adams has not seen a physician since recovering from 
the hepatitis and is unsure when he last received any immuniza- 
tions. He does not know if he had all recommended childhood 
immunizations, but says his mother was “pretty conscientious” 
about health checkups. His physical examination reveals an alert 
and healthy individual with no abnormalities noted. His vital signs 
are as follows: T 97.4°F P 64, R 14, and BP 142/82. 

The physician orders the following immunizations for Mr. Adams: 
Measles-mumps-rubella (MMR) 
Combined tetanus and diphtheria toxoids with pertussis (Tdap) 
Yellow fever vaccine 
Typhoid vaccine 
Meningococcal meningitis vaccine 

DIAGNOSES 

B® Health-Seeking Behaviors: |mmunization related to impend- 
ing international travel 

m /neffective Health Maintenance related to apparent lapse in 
immunization status a 

m@ Risk for Injury related to adverse response to immunization 
nt eee mere rpm SY rer pmo 

CASE STUDY & NURSING CARE PLAN A Patient with Acquired Immunity 
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disorders, chronic diseases such as asthma, diabetes mellitus, 
cancer, smoking history. 

a Physical assessment: Skin lesions or rashes, breath sounds, 
respiratory rate. 

Nursing Diagnoses and Interventions 
Nursing care focuses on preventing injury from the immuniza- 
tion and educating the patient. See the accompanying Case 
Study & Nursing Care Plan. 

Health-Seeking Behaviors: Immunization 
For individual patients and their families, nurses promote 
immunocompetence by assessing immune status, recommend- 
ing appropriate immunizations, and administering vaccines as 
ordered or indicated. Once a person reaches adulthood, routine 
immunizations often become a neglected part of health care. 
m Determine knowledge level, understanding, attitudes, and 

religious beliefs about immunization. This provides a basis 
for further education and determines if religious beliefs may 
contraindicate immunization. 

= Discuss the value and reasons for recommended immuniza- 
tions. Understanding promotes adherence. 

EXPECTED OUTCOMES 

m Obtain necessary immunizations. 
m Verbalize a schedule for maintaining up-to-date immuniza- 

tion status. 
m Experience no significant adverse effects from immunization. 

PLANNING AND IMPLEMENTATION 
m Administer MMR, Tdap, and meningococcal meningitis vac- 

cines prior to discharge from clinic. 
m Observe closely for 30 minutes following immunization for 

potential adverse responses. 
@ Schedule return visit in 1 week for typhoid vaccine. 
m Provide referral to a registered vaccination center for yellow 

fever vaccine and documentation of vaccination. 
m Provide instructions for comfort measures to relieve local 

and systemic adverse effects of vaccines. Provide written 
instructions on manifestations that should be reported to 
the physician. 

m Document immunizations on a permanent record at the 
clinic and for the patient. 

EVALUATION 

Mr. Adams completes his prescribed immunizations without 
major adverse effects, although he does complain of fever, 
malaise, and general achiness for several days following the 
typhoid vaccination. His trip to Africa is successful, and he 
returns to the United States without contracting any infec- 
tious diseases. 

CRITICAL THINKING IN THE NURSING PROCESS 
1. Explain why it is important for adults to continue receiving 

immunizations throughout their life span. 
2. If a patient says to you, “| don’t believe in immunizations. | 

hear they are dangerous,” how would you respond? 
3. What manifestations would cause a patient to contact the pri- 

mary caregiver after receiving an immunization? What is the 
rationale for the need to do this? 

See Evaluating Your Response in Appendix C. 

een earenm recs pacer cope ern “ sopaerny Cairo ee 
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= Reinforce positive health-seeking behaviors. This will help 

promote future health maintenance activities. 

= Using recommended immunization schedules, develop a 

plan to attain optimal immunization status. Adherence with 

recommended schedules for immunization is important in 

preventing disease and disability. 

s Do not administer influenza vaccine if the patient is allergic to 

eggs, or tetanus antitoxin if sensitive to horse serum. Vaccines 

prepared from chicken or duck embryos are contraindicated in 

patients who are allergic to eggs. Tetanus antitoxin is prepared 

from horse serum. Both will cause a severe allergic reaction. 

= Withhold administration of active immunologic products in 

the presence of an upper respiratory infection or other infec- 

tion. Active immunizations can cause a greater inflammatory 

reaction in the presence of infections. 

= Do not administer oral polio vaccine, MMR, or any live virus 

vaccine to immunosuppressed patients or to patients who are 

in close household contact with an immunosuppressed per- 

son. Live virus vaccines can cause disease in the immuno- 

suppressed patient. The virus may be transmitted from close 

household contacts during the initial postvaccination period. 

= Do not administer vaccines such as MMR, pneumococcal, or 

varicella to women who are pregnant. Although the risk to 

the developing fetus is greatest during the first trimester, 

these vaccines are avoided throughout pregnancy. 

= Do not administer live attenuated virus vaccines and passive 

immunizations such as gamma globulin simultaneously. 

Passive antibodies interfere with the response of the liye 

attenuated virus. 

= Prior to administering prescribed vaccine, check the expira- 

tion date and manufacturer’s instructions. Outdated vaccines 

cannot provide adequate immunization protection. Certain 

injection sites have better absorption than others. 

= Keep epinephrine | 1:1000 readily available for subcutaneous 

injection when administering immunizations. Epinephrine 

causes vasoconstriction and reduces laryngospasm; in acute 

anaphylaxis, it can be lifesaving. 

SAFETY ALERT 
Observe the patient for 20 to 30 minutes following vaccine 

pegldiicokd eiy to monitor eo seinen eee reactions. 
aaa meee secrete pete tm emt nema st yan etn me oY ne emcee ante 

Helpful resources include state and county health depart- 

ments, the CDC, and the National Institute of Allergy and 

Infectious Diseases. 

Normal Immune Responses 

The Patient with Tissue Inflammation 
Inflammation is a nonspecific response to injury that serves to 

destroy, dilute, or contain the injurious agent or damaged tissue. 

Inflammation may be either acute or chronic. Acute inflamma- 

tion is a short-term reaction of the body to all types of tissue 

damage. It is immediate and aimed at protecting the body and 

preventing further invasion or injury. Acute inflammation usu- 

ally lasts less than 1 to 2 weeks. Once the injurious agent is 

removed, the inflammation subsides. Healing with tissue repair 

or scar formation occurs, and the body functions in normal or 
near-normal capacity. 

Chronic inflammation is slower in onset and may not have 

an acute phase. Its clinical manifestations occur over months or 

years. It involves cell proliferation and is debilitating, with 

long-term adverse effects. There is increased cellular exudate, 

necrosis, fibrosis, and sometimes tissue scarring, resulting in 

severe tissue damage. 

Pathophysiology and Manifestations 
The tissue damage that evokes an inflammatory response 

may be caused by specific or nonspecific agents. These 

agents may be exogenous, from outside the body, or 

endogenous, from within the body. Causes of inflammation 
include the following: 

« Mechanical injuries, such as cuts or surgical incisions 
m Physical damage, such as burns 
= Chemical injury from toxins or poisons 
= Microorganisms, such as bacteria, viruses, or fungi 
= Extremes of heat or cold 
= Immunologic responses, such as hypersensitivity reactions 
= Ischemic damage or trauma, such as a stroke or myocardial 

infarction 

Acute Inflammation 
Regardless of the cause, location, or extent of the injury, the 

acute inflammatory response follows the previously outlined 

sequence of vascular response, cellular and phagocytic 

response, and healing. 

Many of the manifestations of inflammation are produced by 

inflammatory mediators such as histamine and prostaglandins 

released when tissue is damaged (see Box 12-1). The primary 

manifestations of inflammation include the following: 

m Erythema (redness) 

= Local heat caused by the increased blood flow to the injured 
area (hyperemia) 

= Swelling due to accumulated fluid at the site 

= Pain from tissue swelling and chemical irritation of nerve 
endings 

= Loss of function caused by the swelling and pain 

The degree of functional loss depends on the location and extent 
of the injury. With increased tissue damage, more fluid exudate 
is formed, resulting in increased swelling, pain, and functional 
impairment. Pain may be immediate or delayed. Prostaglandins 
intensify and prolong the pain. Kinins cause irritation to the 
nerve endings and contribute to the pain sensation. 

Dead neutrophils, necrotic tissue, and (if the tissue is 
infected) digested bacteria accumulate as a result of inflamma- 
tion and phagocytosis, forming pus. Pus usually forms and 
remains until after the infection subsides. Pus may push itself to 
the surface of the body or become internalized. In the latter case, 
pus is gradually autolyzed (self-digested) by enzymes over a 
period of days. The end product is then absorbed by the body. 
On occasion, pus may remain after the infection is resolved. 
Pockets of pus, called abscesses, may need to be artificially 
drained with a procedure called incision and drainage (I&D). 



Ectopic calcifications are another possible result of residual col- 
lections of pus. 

Systemic responses to inflammation include an increase in 
the size of lymph nodes due to the proliferation of macrophages 
within the nodes in response to microorganisms in the lymph. 
Enlarged lymph nodes are usually noted in the groin, axillae, 
and neck. Fever, often precipitated by inflammatory mediators 
or bacterial toxins, inhibits the growth of many microorgan- 
isms and increases tissue repair functions. Loss of appetite and 
fatigue may occur in the effort to conserve energy during the 
inflammatory process. Leukocytosis occurs with increased 
WBC production to support inflammation and phagocytosis. 

Chronic Inflammation 
Whereas acute inflammation is a self-limiting process lasting less 
than 2 weeks, chronic inflammation tends to be self-perpetuating, 
lasting weeks to months or years. Chronic inflammation may 
develop when the acute inflammatory process has been ineffective 
in removing the offending agent. For example, mycobacteria have 
cell walls with high lipid and wax content, making them resistant 
to phagocytosis. Chronic inflammation and granuloma formation 
is common with Mycobacterium tuberculosis infection. Persistent 
uritation by chemicals, particulate matter, or physical irritants such 
as talc, asbestos, or silica may also result in chronic inflammation. 

The chronic inflammatory process is characterized by a dense 
infiltration of the site by lymphocytes and macrophages. The 
macrophages mass or coalesce to form a multinucleated giant 
cell surrounded by lymphocytes, in a lesion called a granuloma. 
The granuloma is effective in walling off the offending agent, 
isolating it from the rest of the body; however, the infectious 
agent or offending irritant may not be destroyed and can survive 
within the granuloma for a long period of time. The granuloma 
formed in tuberculosis is called a tubercle. M. tuberculosis can 
survive for many years within the tubercle, emerging when the 
patient’s immune system is no longer able to contain it. 
Rheumatoid arthritis is another condition marked by chronic 
inflammation. Inflammation in the joint capsule makes move- 

ment of the joint painful. The capsule is enlarged by inflamma- 

tory exudates, which cause stretching of the capsule. 

TABLE 12-7 Factors That May Impair Healing 

FACTOR EFFECT 
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Complications 
Inflammation and wound healing are highly metabolic 
processes that may be affected by a number of factors. Without 
adequate nutrition, blood supply, and oxygenation, tissues can- 
not effectively complete the process. Impaired inflammatory 
and immune processes can interfere with phagocytosis and 
preparation of the wound for healing. Infection prolongs the 
inflammatory process and delays healing. 

Chronic diseases may also impair healing. Diabetes mellitus 
is a prominent example. With high blood glucose levels associ- 
ated with poorly controlled diabetes, chemotaxic and phago- 
cytic function are decreased. Collagen formation and tensile 
strength of the wound are also impaired. Small blood vessel 
disease is common in people with diabetes, a factor that further 
impairs the healing process. 

Drug therapy, particularly corticosteroid medications, may 
suppress the immune and inflammatory responses, delaying 
healing (Porth & Matfin, 2009). Other external factors, such as 
exposure to ionizing radiation and wound cleansing agents, can 
also affect healing. Table 12-7 summarizes major factors that 
affect the inflammatory process and wound healing. 

Interdisciplinary Care 
Management of the patient with inflamed tissue focuses on pro- 
moting healing. Care is generally supportive, allowing the 
patient’s own physiologic processes to remove foreign matter 
and damaged cells. Wound care may be minimal, involving 
only simple cleaning, or extensive, involving irrigations and 
debridement. The patient is encouraged to rest, to increase fluid 
intake, and to eat a well-balanced, nutritious diet. Antibiotics 
may be prescribed to help eliminate infectious causes of 
inflammation. 

Diagnosis 
The following diagnostic tests may be ordered to identify the 
source and extent of inflammation. An important part of the 
assessment of the patient with an inflammation is monitoring 
the results of these tests. 

Malnutrition 

Protein deficit 

Carbohydrate and 
kilocalorie deficit 

Fat deficit 

Vitamin deficits 

Vitamin A 

B-Complex 

Vitamin C 

for healing 

Impairs collagen synthesis 

Tissue hypoxia 

Prolongs inflammation and impairs healing process 

Impairs metabolic processes and promotes catabolism; proteins are used for energy rather than 

Impairs cell membrane synthesis in tissue repair 

Limits epithelialization and capillary formation 

Inhibits enzymatic reactions that contribute to wound healing 

Associated with an increased risk of infection and impaired healing, because oxygen is required 
to support cell function and collagen synthesis 

Impaired blood supply 

Impaired inflammatory and 
immune processes 

Inadequate delivery of oxygen and nutrients to healing tissues and removal of waste products 

Decreased phagocytosis and wound debridement; increased risk of infection; delayed healing 
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TABLE 12-8 The White Blood Cell Count and Differential 

CELL TYPE 
AND NORMAL VALUE 

Total WBCs: 4,000 to 

10,000 per mm? 

Neutrophils (segs, 

PMNs, or polys): 

55% to 70% 

Eosinophils (eos): 

1% to 4% 

Basophils (basos): 
0.5% to 1% 

Monocytes (monos): 

2% to 8% 

Lymphocytes (lymphs): 

INCREASED 

Leukocytosis: Infection or inflammation, 
leukemia, trauma or stress, tissue necrosis 

Neutrophilia: Acute infection or stress response, 
myelocytic leukemia, inflammatory or metabolic 

disorders 

Eosinophilia: Parasitic infections, hypersensitiv- 
ity reactions, autoimmune disorders 

Basophilia: Hypersensitivity responses, chronic 
myelogenous leukemia, chickenpox or smallpox, 
splenectomy, hypothyroidism 

Monocytosis: Chronic inflammatory disorders, 
tuberculosis, viral infections, leukemia, 

Hodgkin's lymphoma, multiple myeloma 

Lymphocytosis: Chronic bacterial infection, viral 

DECREASED 

Leukopenia: Bone marrow depression, overwhelming , | 

infection, viral infections, immunosuppression, 
autoimmune disease, dietary deficiency 

Neutropenia: Bone marrow depression, overwhelming 
bacterial infection, viral infection, Addison's disease 

. 

Eosinopenia: Cushing's syndrome, autoimmune dis- 

orders, stress, certain drugs 

Basopeénia: Acute stress or hypersensitivity reactions, 
hyperthyroidism 

Monocytopenia: Bone marrow depression, cortico- 
steroid therapy 

Lymphocytopenia: Bone marrow depression, 
20% to 40% infections, lymphocytic leukemia 

= WBC with differential provides information about the type 

and extent of inflammatory response. The differential count 

(the percentage of the total WBC made up by each type of 

leukocyte) provides further clues about inflammatory 

processes (Table 12-8). 

a Erythrocyte sedimentation rate (ESR or sed rate) is a non- 

specific test to detect inflammation. The rate at which 

RBCs fall to the bottom of a vertical tube is an indicator of 

inflammation. An increased ESR may indicate acute or 
chronic inflammation. 

m C-reactive protein (CRP) test is used to detect CRP. This 

abnormal glycoprotein is produced by the liver and is excreted 
into the bloodstream during the acute phase of an inflamma- 
tory process. The expected result of this test is negative for 
CRP. A positive result indicates an acute or chronic inflam- 
matory process. It may also indicate the patient’s response to 
therapy, because it decreases when inflammation subsides. 

In addition, cultures of the blood and other body fluids may be 
ordered to determine if infection is the cause of inflammation. 

Medications 
Medications may be prescribed for the patient with an inflam- 
matory response to help alleviate distressing manifestations or 
destroy infectious agents. 

Acetaminophen (Tylenol) may be administered to reduce the 
fever and pain associated with inflammation. Acetaminophen 
has no anti-inflammatory effect; it will not reduce the inflam- 
matory process but will relieve associated manifestations. 
Acetaminophen decreases fever by acting directly on the hypo- 
thalamus heat-regulating center. It also works on the central 
nervous system to relieve pain sensations. 

Antibiotics may be used either prophylactically to prevent 
infection from interfering with the healing process of damaged 
tissue, or therapeutically to treat the infection. If infection is 
present, the organism and its response or sensitivity to various 
antibiotics are used to guide therapy. Antibiotic therapy is dis- 
cussed in the section of this chapter on infectious diseases. 

immunodeficiency, leukemia, Cushing's syndrome, 
Hodgkin's lymphoma, renal failure 

Although inflammation is a beneficial process to prepare 

acutely injured tissue for healing, it can have damaging effects as 

well. When these effects are a concern or the manifestations of 

inflammation are deleterious to the patient, anti-inflammatory 

medications may be prescribed. Anti-inflammatory medications 

fall into three broad groups: salicylates, such as aspirin; other non- 

steroidal anti-inflammatory drugs (NSAIDs); and corticosteroids. 

Aspirin (acetylsalicylic acid, or ASA) is an NSAID that has 

antipyretic, analgesic, and antiplatelet effects. Its beneficial 

effects are largely dose related. Low doses (as little as 81 mg/day) 

inhibit platelet aggregation and normal blood clotting. Higher 

doses (650 to 1000 mg four to five times per day) are required to 

accomplish its anti-inflammatory effects. However, 650 mg of 
aspirin is an effective analgesic and antipyretic dosage. To relieve 
pain, aspirin acts primarily on peripheral sensory nerves by 
inhibiting the synthesis of prostaglandins and kinins, which are 
chemical stimuli of sensory nerves. As an antipyretic, aspirin acts 
both centrally and peripherally. It inhibits the formation of pyro- 
genic substances that raise the hypothalamic thermostat. It also 
dilates peripheral blood vessels and promotes diaphoresis, 
increasing the dissipation of heat (Wilson et al., 2009). 

In therapeutic doses, aspirin mediates the inflammatory 
process by inhibiting the synthesis of prostaglandins and acting 
on the mobility and activation of leukocytes. Inflammation is 
reduced, along with the swelling, redness, and impaired func- 
tion that accompanies it. 

The other NSAIDs have activity similar to that of aspirin. They 
inhibit prostaglandin synthesis, reducing the inflammatory and 
pain response. Each NSAID has a slightly different mode of action 
for prostaglandin inhibition. Patients may have varying degrees of 
relief with different NSAIDs; sometimes, several different agents 
must be tried before the most effective is identified. Side effects 
also differ to a certain extent; however, all have a potential cross- 
sensitivity with aspirin, all irritate the gastrointestinal tract, and all 
Cause some degree of sodium and water retention. They also are 
more costly than aspirin, but they have a longer duration of action; 
therefore, fewer daily doses are required to achieve the desired 



effect. Indomethacin and phenylbutazone are the most toxic of the 
NSAIDs. Their use is limited to short-term therapy. (ec See 
Chapter 9 for further information on NSAIDs.) 

For acute hypersensitivity reactions, such as reactions to pol- 
son ivy, or for inflammation that cannot be managed by aspirin or 
NSAID therapy, corticosteroid therapy may be prescribed. The 
glucocorticoids are hormones produced by the adrenal cortex that 
have widespread effects on body metabolism and the immune 
response. Glucocorticoids inhibit inflammation and may be life- 
saving in acute fulminating or chronic progressive inflammation. 
They do not cure disease; they are palliative to manage the inflam- 
matory process. When glucocorticoids are prescribed to manage 
inflammation, the smallest possible effective dose is used. 
Whenever possible, a local-acting preparation such as a topical 
agent or intra-articular injection is prescribed to minimize its SySs- 
temic effects. The incidence of potentially harmful side effects 
increases with higher doses and prolonged therapy. Wound heal- 
ing is impaired, and the metabolism of fats, proteins, and carbo- 
hydrates is altered. Blood glucose control is impaired. Fat 
distribution changes, producing a cushingoid appearance with a 
moon face, increased truncal fat, and “buffalo hump.” Fluid reten- 
tion and hypertension are potential problems, as are osteoporosis, 
gastrointestinal bleeding, and emotional disturbances. 

Nutrition 
Healing depends on cell replication, protein synthesis, and 
the function of specific organs—the liver, heart, and lungs in 
particular. Weight loss and protein depletion are risk factors 
for poor healing and wound complications. Even a few days 
of severely impaired nutritional intake can noticeably affect 
healing. The patient with an inflammatory process or healing 
wound requires a well-balanced diet of sufficient kilocalories 
to meet the metabolic needs of the body (see Table 12-8). 

Inflammation often produces catabolism, a state in which 

body tissues are broken down. Healing, by contrast, is a 

process of anabolism or building up. Without sufficient kilo- 

calories and nutrients, catabolism may predominate, impair- 
ing healing. 

Carbohydrates are important to meet energy demands, as 

well as to support leukocyte function. However, hyper- 

glycemia experienced in diabetes may impair healing. In dia- 

betes, the glucose molecules bind the oxygen more tightly to 

the hemoglobin molecule and prevent adequate release of oxy- 

gen to the tissues for healing. Furthermore, neutrophils have 

diminished chemotactic and phagocytic functioning in hyper- 

glycemia (Porth & Matfin, 2009). Adequate protein is neces- 

sary for tissue healing and the production of antibodies and 

WBCs. Lack of adequate protein increases the risk of infec- 

tion. Complete protein sources, those that provide the essen- 

tial amino acids, are preferred. Dietary fats are used in the 
synthesis of cell membranes. 

Vitamins A, B-complex, C, and K are also important to the 

healing process. Vitamin A is necessary for capillary formation 

and epithelialization. B-complex vitamins promote wound 

healing, and vitamin C is necessary for collagen synthesis. 

Vitamin K provides a vital component for the synthesis of clot- 

ting factors in the liver. 
Although it has been established that minerals contribute 

to the inflammatory and healing processes, less is known 
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about required amounts. Zinc appears to be important for 
tissue growth, skin integrity, cell-mediated immunity, and 
other general immune mechanisms (Arnold & Barbul, 
2006). However, the use of zinc supplements in smokers is 
cautioned against and sources in whole foods are recom- 
mended over supplements. 

Oxygen is an important element in healing. Arterial and 
venous disorders impair oxygen availability to peripheral tissues 
and healing. White blood cells and fibroblasts for healing are 
impaired in ischemic conditions. In trauma, loss of blood flow to 
tissue causes ischemia and if prolonged, infection and cell death. 
Hyperbaric chambers increase oxygen above normal atmos- 
pheric pressure and promote healing. While 100% oxygen at 
atmospheric pressure saturates red blood cell hemoglobin, only 
hyperbaric pressures increase plasma transport of oxygen, mak- 
ing more available to tissues for immune function and healing. 

ZO Nursing Care 
Acute inflammation may be self-limiting or extensive and require 
hospitalization. Nursing care includes teaching patients with 
acute and chronic inflammatory conditions self-management 
at home. 

Health Promotion 
Health promotion activities to prevent inflammation focus on 
reducing the risk for accidents and exposure to harmful 
agents that can result in subsequent injury. It is important to 
educate the public about potential hazards in both the work 
and home environments. In addition, safety education guide- 
lines such as not drinking and driving, wearing a protective 
helmet when riding a bicycle, and using a safety belt in the 
car are important areas for discussion. Because most injuries 
occur at home, it is also important to discuss ways to make 
the home safer. 

Assessment 
The following data are collected through the health history and 
physical examination. Further focused assessments are 
described with nursing interventions in the next section. 

= Health history: Risk factors, nutrition, medication use 

(anti-inflammatory and corticosteroids), location, duration, 
and type (redness, heat, pain, swelling, and impaired func- 
tion) of manifestations 

= Physical assessment: Movement of injured area, pain, cir- 
culation, wounds, lymph nodes. 

Nursing Diagnoses and Interventions 
The nursing care needs of the patient with an inflammation are 

related to the manifestations and altered tissue integrity. 

Priority nursing diagnoses include Acute Pain, Impaired Tissue 

Integrity, and Risk for Infection. 

Acute Pain 

Along with redness, warmth, swelling, and impaired func- 

tion, pain is one of the primary manifestations of inflamma- 

tion. Depending on the cause, affected area, and degree of 

inflammation, pain may be acute and immobilizing or 

chronic and demoralizing. It is important to remember that 
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pain is a subjective experience and that patient responses to 

pain vary. (ee Refer to Chapter 9 for more information about 

pain and pain management.) 

= Assess pain using a scale of 0 to 10, with 0 being no pain and 

10 being the worst pain; note the character, location, and 

duration of the pain. Because pain is subjective, the patient 

provides the most accurate information regarding his or her 

pain experience. 

= Use physical and nonverbal cues to further assess the level of 

pain. This intervention is especially important if the patient 

is nonverbal or tends to underreport pain. 

= Administer anti-inflammatory medications as prescribed. 

These medications help reduce the pain resulting from acute 

inflammation. 

a Administer analgesic medications as prescribed. Although 

most analgesics do little to reduce inflammation, they 

provide additional pain relief by reducing the perception 

of pain. Chest infections such as pneumonia may compro- 

mise breathing. In addition to administering oxygen at 

appropriate levels, relieving pain with opioid or NSAID 

analgesics helps increase the depth and slow the rate of 

respirations. 

PRACTICE ALERT 
Because opioids can depress respirations, it is important to 

monitor oxygen saturation and encourage the patient to take 

deep breaths to keep oxygen saturation adequate. 

a Provide comfort measures, such as back rubs, position 

changes, or relaxation techniques. These measures reduce mus- 

cle tension, relieve areas of pressure, and provide distraction. 

= Encourage activities such as reading, watching television, 

and taking part in social interactions. Such activities provide 
distraction from the pain experience. 

a Encourage rest. Strenuous activity or exercising an inflamed 

body part may increase discomfort and tissue damage. 
Provide cold or heat as pain-relief measures, as ordered. For 
an acute injury, cold reduces swelling and relieves pain; 
after the initial stage, heat increases blood flow to the 
affected tissue and relieves pain and swelling by promoting 
absorption of edema. Do not apply either heat or cold for 
more than 20 minutes at a time and ensure there is a cover- 
ing between the patient and the application 

SAFETY ALERT 
Use heat or cold application cautiously in older patients who 

have fragile skin and are at risk for tissue injury. 
LER Reyes Seopa eamenere eet any 

= Elevate the inflamed area if possible. Elevation promotes 
venous return and reduces swelling. 
Teach about the appropriate use and expected effects of anti- 
inflammatory medications. If the patient’s pain continues 
after the initial doses of anti-inflammatory medication, he or 
she may become discouraged and stop taking the medication 
before it becomes fully effective. 

Impaired Tissue Integrity 
The inflammatory response can either precipitate or result from 

impairment of the integrity of skin or other tissues. Whatever 

the cause of the tissue damage, it is vital that the nurse consider 

this alteration in delivering care. ‘ 

= Assess general health and nutritional status. Poor general 

health or chronic diseases such as diabetes mellitus or renal 

failure interfere with the healing processes and increase the 

risk of infection. 

= Assess circulation to the affected area. Adequate tissue per- 

fusion and oxygenation are necessary for healing. 

= Monitor the skin and surrounding tissue for increased mani- 

festations of inflammation. /nflammation can spread to adja- 

cent tissues leading to conditions such as cellulitis. 

= Provide protection and support for inflamed tissue. This reduces 

discomfort and decreases the risk of further tissue damage. 

Clean inflamed tissue gently; if possible, use water, normal 

saline, or nontoxic wound cleansers such as Comfeel 

(Coloplast Corporation) only. Soap and harsh cleansers such 

as povidone-iodine (Betadine) and hydrogen peroxide can 

cause further drying and tissue damage. Granulation tissue 

in a healing wound is fragile and easily damaged. (2 See 

Chapters 4 and 16 for further discussion of wound care.) 

= Keep the inflamed area dry, and expose it to air as much as 

possible. This promotes healing and helps prevent infection. 

m= Balance rest with activity. Rest decreases metabolic 

demands and allows for cell regeneration, while mobility 

helps to promote oxygenation and perfusion of the tissues. 

= Provide supplemental oxygen as ordered. Supplemental oxy- 

gen improves tissue oxygenation and reduces hypoxia. 

m Provide a well-balanced diet with adequate kilocalories to 

meet the body’s metabolic and healing needs. If the patient is 

allowed nothing by mouth (NPO), suggest parenteral or 

enteral nutrition. For the patient who is unable to consume an 
adequate diet, consult with a dietitian for between-meal sup- 
plements and/or multivitamin supplements. Careful atten- 
tion to diet and nutrient intake is important to provide the 
nutrients necessary for immune function and healing and to 
prevent catabolism. 

Risk for Infection 
The inflammatory response often indicates that body defense 
mechanisms have been set in motion to protect against invad- 
ing microorganisms. Wounds, whether traumatic or surgical in 
nature, are typically contaminated, as attested to by subsequent 
wound infections. The patient with a healing wound is at par- 
ticular risk for infection. 

= Assess the wound for specific manifestations of infection, 
including purulent drainage, foul odor, and delayed healing. 
The normal inflammatory response can indicate infection 
and, on occasion, mask its presence. 

= Evaluate complete blood counts for adequate WBC response. 
Leukocytosis may indicate infection or healthy response to 
injury and protection from infection. Immune-impaired 
patients may not respond with increased WBCs; manifesta- 
tions of inflammation may be diminished in those individuals. 

= Monitor vital signs and pain level at least every 4 hours. In 
response to the inflammatory process the temperature rises, 



usually in the range of 99°F (37.2°C) to 100.9°F (38.2°C). A 
temperature of 101.0°F (38.3°C) or above indicates infec- 
tion. Fever is usually accompanied by increased heart and 
respiratory rates. 
Apply dry or moist heat to the affected:area for no longer 
than 20 minutes several times a day. Heat increases the cir- 
culation of blood to and from the inflamed tissue. Time is 
limited to prevent burns. 

= Provide and encourage fluid intake of 2500 mL/day. Older 
patients may limit fluid intake when mobility is impaired by 
illness or injury; high fluid intake increases the need for uri- 
nation and patients may want to limit bathroom trips. Teach 
the purpose and importance of hydration to promote blood 
flow and nutrient supply to the tissues and also dilution and 
removal of waste products and heat from the body. 
Ensure adequate nutrition. Adequate nutrition enhances the 
function and production of T cells and B cells, which are 
important in the immune response. 
Use good hand hygiene techniques consistently. Hand hygiene 
removes transient microorganisms and is the best mechanism 
to prevent the spread of infection to a susceptible person. 

= Use sterile technique when providing wound care. Using 
sterile gloves and aseptic technique helps prevent further 
contamination of the wound and the spread of infection to 
other patients. 

Community-Based Care 
Patient and family teaching enhances understanding of the 
inflammatory process, its cause, and its management. Teaching 
is also important to prevent further compromise that could 
result in infection. 

Nurses discharging patients from outpatient and acute care set- 
tings frequently teach patients to take a complete prescribed 
dose of oral antibiotics to manage acute infectious illness. 
Ingesting less than complete doses exposes patients to the 
risk of resistant infections and less than therapeutic outcomes. 
There are many potential restraining forces to the completion 
of antibiotic dosing: cost of purchase; difficulty swallowing the 
pills; multiple, frequent doses; and the potential for adverse, 
unpleasant side effects. 

Because adherence is so important and nurses are patient 

‘educators, Aronson (2005) studied the experience of 11 patients 

who had just completed a short-term antibiotic regimen to 

treat a variety of acute infectious with various antibiotic regi- 

mens. The 11 subjects represent diverse gender and cultural 

backgrounds. The patients’ descriptions, views, and experi- 

ences are the unique aspect of this research on adherence to 

antibiotic self-administration. The central theme that emerged 

was successful antibiotic self-administration. The patients 

integrated the dosing into their daily schedules and adapted 

to any unplanned circumstances. The primary categories 
involved in self-administration were (1) medication-taking 

behaviors, (2) factors influencing adherence, and (8) attitudes 

and beliefs about the medication and the value of completing 
the prescribed dose. 
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Teaching to Take Antibiotics Appropriately 

CHAPTER 12 / Nursing Care of Patients with Infections 291 

Instructions, verbal and written, should include the followin g: 

w Increase fluid intake to 2500 mL (approximately 2.5 quarts) 
per day, including that found in solid foods. 

= Eat a well-balanced diet high in vitamins and minerals and 
with adequate protein and kilocalories for healing. 

= Use good hand hygiene, particularly when caring for wounds 
or inflamed tissue and after using the bathroom. 

= Elevate the inflamed area to reduce swelling and pain. 
= Apply heat or cold for no longer than 20 minutes at a time to 

reduce the risk of tissue damage from burns or frostbite. 
a Take all medications as prescribed, notifying the physician if 

adverse effects or hypersensitivity responses are noted. (See 
Moving Evidence into Action.) 

= Rest acutely inflamed tissue; do not engage in strenuous 
activity until the inflammation has subsided. 

The Patient with an Infection 
Microorganisms—including bacteria, viruses, fungi, and 
parasites—often invade the human body and proliferate if | 
undetected and controlled or eliminated by inflammatory and 
immune responses. In most cases, contact between humans 
and microorganisms is incidental and may even be beneficial 
to both organisms. Resident bacteria of the skin, mucous mem- 
branes, and gastrointestinal tract are an important part of the 
body’s defense system. However, many microorganisms are 
virulent; that is, they have the ability to cause disease. 
Pathogens are virulent organisms rarely found in the absence 
of disease. Some microorganisms, known as opportunistic 
pathogens, rarely, if ever, cause harm to persons with intact 
immune systems, but are capable of producing infectious dis- 
ease in the immunocompromised host (Porth & Matfin, 2009). 

IMPLICATIONS FOR NURSING 
Nurses teach patients about short-term antibiotic self- 
administration in outpatient and inpatient settings. The findings 
from this study can be used to guide educational interventions. 
Based on the findings in this study, encourage patient involve- 
ment in the decision to take short-term antibiotic medications 
to strengthen the relationship with the prescriber. Ask patients 
to identify the method they will use to remind themselves of 
each dose; inquire about their knowledge of and plans to man- 
age side effects from the medication. 

CRITICAL THINKING IN PATIENT CARE 
1. Identify methods that patients can use to remind themselves 

of dosing schedules. 
2. An 86-year-old woman is being discharged to her home follow- 

ing a respiratory infection. Identify the information she will need 
about short-term antibiotic medication when she is discharged. 

3. Make a list of barriers to taking complete doses of anti- 
biotics. What do you think is the single most important (to : 
the patient) reason? i 

4. Discuss the interrelationship between malnutrition and 
immune system function (see the previous discussion of 
immune system function). 

Source; Aronson, B. (2005). Medication management behaviors of adherent short-term anti- 
biotic users. Clinical Excellence for Nurse Practitioners, 41), 23-30. 
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To a certain extent, modern medicine has contributed to the 

development of infectious diseases caused by antibiotic-resistant 

strains of microorganisms. Tuberculosis is on the rise in many 

countries, partially because organisms have become resistant to 

standard therapies. Patients receive immunosuppressive ther- 

apy following organ or tissue transplant or in the treatment of 

neoplasms, making them more susceptible to infection. Metal 

and plastic prosthetic devices are implanted, providing poten- 

tial sites for colonization by disease-producing organisms. It 

has also become apparent that many diseases long considered 

unrelated to microorganisms may actually be infectious; for 

example, colonization of the gastric mucosa with Helicobacter 

pylori is the predominant cause of peptic ulcer disease, and 

oncogenic viruses have the ability to transform normal cells 

into malignant cells. 

Pathophysiology 
Infection occurs when an organism is able to colonize and mul- 

tiply within a host. The host can be any organism capable of 

supporting the nutritional and physical growth requirements of 

the microorganism—for example, humans. When the host 

experiences injury, pathologic changes, inflammation, or organ 

dysfunction in response to an infection or from intoxication by 

cellular poisons produced by a pathogen, the host is said to 

have an infectious disease. 

For a microorganism to cause infection, it must have disease- 

causing potential (virulence), be transmitted from its reservoir, 

and gain entry into a susceptible host. This is known as the 

chain of infection (Figure 12-11 Wi). 

PATHOGENS Pathogens capable of infecting and causing 

disease in a susceptible host include bacteria, viruses, 

mycoplasma, rickettsia, chlamydia, fungi, and parasites such as 
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Figure 12-11 M The chain of infection. 

protozoa, helminths (worms), and arthropods (Box 12-4). Each 

organism causes a different specific reaction in the host. 

A number of different mechanisms have evolved in 

pathogens to facilitate their transmission and increase their 

ability to invade the host and cause disease. Factors influencing 

the transmission of an organism include its resistance to drying 

and to variations in environmental temperature. For example, 

spore-forming organisms are extremely resistant to drying. 

Many microorganisms are capable of producing toxins or 

enzymes to facilitate their invasion of the host, increase their 

resistance to host defenses, and increase their ability to cause dis- 

ease. Adhesion factors produced by or incorporated into the cell 

wall or membrane of the pathogen improve its ability to attach 

to and colonize the host. Pathogens may also produce enzymes 

to enhance their spread to local tissues, chemicals to block spe- 

cific immune processes or deplete neutrophils and macrophages, 

or extracellular capsules to discourage phagocytosis. 

Pathogens are often capable of producing toxins that alter or 

destroy the normal function of host cells and promote coloniza- 

tion, proliferation, and invasion by the pathogen. Toxins often 

increase the disease-producing capability of the pathogen and, 

in some cases, are totally responsible for it; for example, 

cholera, tetanus, and botulism result from bacterial toxins, not 

from the direct effects of the infection. Exotoxins are soluble 

proteins secreted into surrounding tissue by the microorganism. 

Exotoxins are highly poisonous, causing cell death or dysfunc- 

tion. Endotoxins are found in the cell wall of gram-negative 

bacteria and are released only when the cell is disrupted. 

Endotoxins have less specific effects than exotoxins, but they act 

as activators of many human regulatory systems, producing 

fever; inflammation; and potentially clotting, bleeding, or 

hypotension when released in large quantities. 

RESERVOIR AND TRANSMISSION The reservoir or 
source, where the pathogen lives and multiplies, may be 

either endogenous or exogenous. Organisms that reside on 

skin or mucosal surfaces of the host are endogenous. 
Exogenous sources can include other humans, animals, soil, 
water, intravenous fluid, or equipment. Infectious diseases are 
usually transmitted from human sources, that is, persons who 
have clinical disease or carriers with subclinical infection. 
Carriers harbor the pathogen without showing evidence of 
clinical disease. Pathogens exit human hosts via respiratory 
secretions, body fluids from the gastrointestinal and geni- 
tourinary tracts, skin or mucous membrane lesions, the pla- 
centa, and blood. 

Organisms may be transmitted from the source to the sus- 
ceptible host by direct or indirect contact, droplet or airborne 
transmission, or a vector. Direct contact includes person-to- 
person spread or contact with infected body fluids, as well as 
transmission from contaminated food or water. Indirect contact 
occurs when the infectious agent is contracted by use of inani- 
mate objects, such as dirty eating utensils. Sneezing, talking, 
and coughing allow transmission by droplet contact when the 
host is within 2 to 3 feet of the source. Smaller respiratory par- 
ticles that stay suspended in air and are carried via air currents 
allow airborne transmission. Vectors are insects and animals 
such as flies, mosquitoes, or rodents that act as intermediate 
hosts between the source and host. Microorganisms usually 



BOX 12-4 Pathogenic Organisms 

Bacteria 
Bacteria are single-celled organisms capable of autonomous 
reproduction. Relatively small and simple organisms, they contain 
a single chromosome. A flexible cell membrane and rigid cell wall 
surrounds their cytoplasm, giving them a distinctive shape; some 
also have an extracellular capsule for additional protection. Bacteria 
have different characteristics and growth requirements: aerobes 
require oxygen for survival, whereas anaerobes cannot survive in 
the presence of oxygen; gram-positive bacteria stain purple when 
subjected to crystal violet stain, whereas gram-negative bacteria 
do not stain with crystal violet but turn red when subjected to 
safranin stain; the colonies formed by replicating bacteria differ 
from one another. 

Prions 
Prions are not independent organisms but small molecules that 
can modify host proteins. They primarily affect the neurologic sys- 
tem, causing neurologic degeneration in diseases such as mad 
cow disease (bovine spongiform encephalopathy) in animals and 
Creutzfeldt-Jacob in humans. These are slowly progressive, non- 
inflammatory conditions leading to dementia, lack of coordina- 
tion, and death. Prion entry into the neurologic cells makes them 
resistant to the host immune system and anti-bacterial and anti- 
viral medications. They enter the host by injection, transplantation 
of contaminated tissue or medical devices, and possibly food 
(Porth & Matfin, 2009). They are very resistant to disinfection, 
requiring special procedures for sterilizing instruments, especially 
those used in CNS surgeries (Prusiner & Miller, 2007). 
Viruses 
Viruses are obligate intracellular parasites that are incapable of 
reproducing outside of a living cell. Viruses consist of a protein coat 
around a core of either DNA or RNA. Some viruses are shed con- 
tinuously from infected cell surfaces; others, after inserting their 
genetic material into that of the infected cell, remain latent until 
they are stimulated to replicate. Viruses may or may not cause lysis 

first colonize the portal of entry: nonintact skin; wounds; 
mucous membranes; and the respiratory, gastrointestinal, or 
genitourinary tracts. 

HOST FACTORS The susceptible host is the final link in 

the chain of infection. Exposure to pathogens does not auto- 

matically cause infection or infectious disease. The outcome 

of contact with a pathogenic microorganism is determined 

by the balance of microbial virulence and host resistance. 

Factors that can enable the host to resist infection include 
the following: 

= Physical barriers, such as intact skin and mucous membranes 

= The hostile environment created by acid stomach secretions, 

urine, and vaginal secretions 

s Antimicrobial factors in saliva, tears, and prostatic fluid 

= Respiratory defenses, including humidification, filtration, the 

mucociliary escalator, cough reflex, and alveolar macrophages 

= Innate and adaptive immune responses to pathogenic invasion 

Stages of the Infectious Process 
When infectious disease develops in the host, it typically fol- 

lows a predictable course with stages based on the progression 

and intensity of manifestations. 

The initial stage is the incubation period, during which the 

pathogen begins active replication but does not yet cause man- 

ifestations. Depending on the organism and host factors, the 
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and death of the host cell during replication. Oncogenic viruses are 
able to transform normal cells into malignant cells. 

Mycoplasma 
Although similar to bacteria, mycoplasma are smaller and have 
no cell wall, making them resistant to antibiotics that inhibit cell 
wall synthesis (e.g., penicillins). 

Rickettsia and Chlamydia 
As obligate intracellular parasites with a rigid cell wall, rickettsia 
and Chlamydia have some features of both bacteria and viruses. 
Rather than depending on the host cell for reproduction, they use 
vitamins, nutrients, or products of metabolism (e.g., ATP) from 
the host. Chlamydia are transmitted by direct contact, whereas 
many rickettsiae infect the cells of arthropods (e.g., fleas, ticks, 
and lice) and are transmitted from these vectors to humans. 

Fungi 
Fungi are prevalent throughout the world, but few are capable of 
causing disease in humans. Most fungal infections are self- 
limited, affecting the skin and subcutaneous tissue. Some fungi, 
such as Pneumocystis jiroveci, can cause life-threatening oppor- 
tunistic infections in the immunocompromised host. 

Parasites 

The term parasite is typically applied to members of the animal 
kingdom that infect and cause disease in other animals. Protozoa, 
helminths, and arthropods are considered parasites. Protozoa are 
single-celled organisms transmitted via direct or indirect contact 
or an arthropod vector. Helminths are wormlike parasites: round- 
worms, tapeworms, and flukes are examples. They gain entry into 
humans primarily through ingestion of fertilized eggs or penetra- 
tion of larvae through the skin or mucous membranes. Arthropod 
parasites, such as scabies (mites), lice, and fleas, typically infest 
external body surfaces, causing localized tissue damage and 
inflammation. Transmission is by direct contact with the arthropod 
or its eggs. 

incubation period may last from hours, as with salmonella, to 

years, as with HIV infection. 

The prodromal stage follows, during which manifestations 
first begin to appear. At this stage, manifestations are often 
nonspecific and include general malaise, fever, myalgias, 
headache, and fatigue. 

Maximal impact of the infectious process is felt during the 
acute phase as the pathogen proliferates and disseminates rap- 
idly. Toxic by-products of microorganism metabolism and cell 
lysis, along with the immune response, produce tissue darnage 
and inflammation during this stage (Porth & Matfin, 2009). 
Manifestations are more pronounced and specific to the infect- 
ing organism and site during the acute stage. Fever and chills 
may be significant during this phase. However, alcoholic 
patients and the very old may respond to severe infection by 
becoming hypothermic. The patient is often tachycardic and 
tachypneic because of increased metabolic demands. Localized 
manifestations include redness, heat, swelling, pain, and 

impaired function. When the infectious disease affects an inter- 
nal organ, manifestations are related to inflammatory changes in 

that organ and surrounding tissue. The patient may experience 
tenderness to palpation over the site or show manifestations of 

impaired function, such as the hematuria and proteinuria char- 

acteristic of renal infections. 
If the infectious process is prolonged, manifestations of the 

continuing immune response may become apparent. Catabolic 
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and anorexic effects of the infection can lead to loss of body fat 

and muscle wasting. Immune complexes may be deposited at 

sites other than the primary infection, resulting in an inflam- 

matory process. Glomerulonephritis (e.g., following strep 

throat) and vasculitis are possible results. Another possible 

consequence of prolonged infection and immune response is 

the triggering of an autoimmune disease process (discussed in 

co Chapter 13), such as rheumatic cardiomyopathy or celiac 

disease. Type 1 diabetes mellitus is thought to be the result of 

such a response (Porth, 2007). 

As the infection is contained and the pathogen eliminated, 

the convalescent stage of the disease occurs. During this stage, 

affected tissues are repaired and manifestations resolve. 

Resolution of the infection is total elimination of the pathogen 

from the body without residual manifestations. If a balance 

between organism and host factors occurs with neither pre- 

dominating, chronic disease may develop or the organism may 

be driven into a protected site, such as an abscess. A carrier 

state develops when host defenses eliminate the infectious dis- 

ease but the organism continues to multiply on mucosal sites. 

Complications 
Multiple and varied complications are associated with infec- 

tious diseases. They are typically specific to the infecting 

organism and the body system affected. 

Acute invasion of the blood by certain microorganisms or 

their toxins can result in septicemia and septic shock. Whereas 

bacteremia, the presence of bacteria in the blood, may not have 

serious effects, septicemia refers to systemic disease associated 

with their presence or toxins. Septic shock indicates a state of 

hypotension and impaired organ perfusion resulting from sep- 

sis. Unless treated aggressively, septic shock leads to diffuse 

cell and tissue injury, and potentially to organ failure. co See 

Chapter 11 for an in-depth discussion of septic shock, other 
shock syndromes, and their management. 

Nosocomial Infections 
Nosocomial infections are acquired in a healthcare setting, such 
as a hospital or nursing home. Also called healthcare-associated 
infections (HAIs), nosocomial infections account for an esti- 
mated 1.7 million infections, 99,000 deaths, and $4.5 billion in 
excess healthcare costs annually. HAIs add hospital days, reduce 
admissions by occupying available beds, and add to the cost of 
health care (CDC, 2010; Klevens et al., 2007; Stone et al., 2005). 

FAST FACTS 
m Nosocomial infections typically manifest after 48 hours 

of hospitalization. 
m Urinary tract infection is the most common type of 

HAI, followed by surgical site infection and pneumonia 
(CDC, 2009). 

= Clostridium difficile-associated diarrhea is a frequently 
acquired nosocomial infection. It is an antibiotic-associated 
diarrhea and the risk of acquiring it increases with length 
of hospital stay, especially in an intensive care unit (ICU). : 

Patients entering hospitals are often the least able to mount 
immune defenses to infection. Immunologic responses may be 
compromised and normal defenses impaired in patients with, for 

example, cancer or chronic diseases, pressure ulcers, or organ 

transplants (McPhee, Papadakis, & Tierney, 2008). Nosocomial 

infections also occur when antibiotic therapy has altered natural 

defenses and impaired resistance to harmful microorganisms. 

Endogenous organisms outside their normal habitats (such as*in 

Escherichia coli in the urinary tract) become a threat to the 

patient. Other pharmacologic and therapeutic procedures such as 

chemotherapy, the use of corticosteroids, or radiation therapy 

also contribute toynosocomial infections. Gram-negative enteric 

bacteria. and gram-positive Staphylococcus aureus are the most 

common bacteria responsible. 
Invasive procedures and altered immune defenses are the 

main factors contributing to infection. Urinary catheterization is 

the number one cause; cardiac catheterization, peripheral and 

central intravenous lines, respiratory care procedures, and sur- 

gical procedures are also closely linked to nosocomial infection. 

Consequently, the urinary tract, surgical wounds, respiratory 

tract, and invasive catheter sites on the skin are most often 

affected by hospital-acquired infection. 

Surgical site infections rank second in frequency of health- 

care associated infections (CDC, 2010). Superficial or deep 

wounds may be contaminated by endogenous or exogenous 

sources. Infections in body cavities or associated with pros- 

thetics are difficult to diagnose; interventional radiology to 

obtain specimens of possible infected sites may be necessary 

(Weinstein, 2007). 

Hospital-acquired pneumonia is the third most common noso- 

comial infection, accounting for 15% to 20% of these serious 

infections. Usually associated with ICU stays and mechanical 

ventilation, Sopina and Sobria (2005) found hospital-acquired 

pneumonia in non-ICU patients with severe underlying disease 

and a hospital stay greater than 5 days. Organisms causing the 

infection are often resistant to many drugs, not responding to 
antibiotics usually effective in treating infections acquired outside 
the hospital. There are more deaths associated with HA pneumo- 

nia than any other site of infection (Weinstein, 2007). 

SAFETY ALERT 
Since October 2002, alcohol-based hand rub has been recom- 
mended by the CDC as the preferred method for hand 
hygiene (CDC, 2002a). Antiseptic soaps and detergents are 
the next most effective agents and nonantiseptic soaps are 
the least effective. A soap and water wash is recommended 
for visibly soiled hands. Wearing gloves does not eliminate 
the need for hand hygiene. 

Sap ee enes genre 

Prevention is the most important control measure for noso- 
comial infections. The pathogens causing these infections are 
transmitted primarily by contact with hospital personnel and 
contaminated inanimate objects (Posani, 2004). Effective hand 
hygiene is the single most important measure in infection con- 
trol (Haas & Larsen, 2008). Although infections may also be 
transmitted by the airborne route, contaminated equipment, or 
from the environment, these are less significant causes. 
Invasive procedures and equipment should be used only when 
absolutely necessary; for example, it is not appropriate to insert 
an indwelling catheter when the only indication is inconti- 
nence. Peripheral intravenous equipment and sites must be kept 



BOX 12-5 Interventions to Reduce Hospital-Acquired 
Infections 

1. Central venous catheter infections have decreased by 
using chlorhexidine antiseptic for disinfection and maxi- 
mal barrier precautions during insertion. 

2. Ventilatorassociated pneumonia is decreased by weaning 
patients off ventilators as soon as possible, limiting seda- 
tion of the patient, positioning patients to prevent gastric 
reflux and for maximal ventilation, and proper hand hygiene 
and sterile technique for all ventilatorassociated care. 

3. Surgical site infections are reduced by administering a 
prophylactic antibiotic 1 hour before the incision and dis- 
continuing it,within 24 hours after surgery, limiting hair 
removal (no shaving), controlling perioperative glucose 
levels (especially in cardiac surgeries), and ensuring nor- 
mothermia for the patiént during the perioperative period 
(especially in colorectal surgeries) (Weinstein, 2007). 

clean and changed regularly: intravenous bags and bottles 
every 24 hours, tubing every 24 to 96 hours, and sites every 
72 to 96 hours according to agency policy. 

Antibiotic-Resistant Microorganisms 
Antibiotic-resistant microorganisms are increasing at an alarm- 
ing rate primarily due to prolonged or inappropriate use of 
antibiotic therapy. Although antibiotic therapy is expected to 
eradicate all targeted microorganisms, sometimes a few bacte- 
ria survive, leading to bacteria that reproduce with antibiotic 
resistance already encoded into their genetic makeup (Vrtis, 
2008). Other bacteria produce enzymes that inactivate drugs, 
change drug binding sites, or alter their cell membrane to pre- 
vent drug absorption. It is important for infectious agents to be 
identified and treated with effective antibiotics; culture and sen- 
sitivity analysis guides prescription of effective antimicrobials. 
These reports need to be reviewed carefully and appropriate 
action taken if drug-resistant pathogens are found (Vrtis, 2008). 

Standard precautions, most importantly hand hygiene and 
use of carefully selected antibiotics, are critical actions for 
stopping the spread of these diseases. Equipment such as 
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stethoscopes, blood pressure cuffs, and thermometers should 
be restricted to use by each patient identified with one of these 
diseases. Personal protective gear used and disposed of appro- 
priately are important safeguards. 

Interdisciplinary Care 
The goals of care for the patient with an infection are to iden- 
tify the organ system affected by the infection; to identify the 
causative agent; and to achieve a cure by the least toxic, least 
expensive, and most effective means. Fortunately, most infec- 
tious diseases are self-limiting and will resolve with little or no 
medical care. However, medical treatment can be lifesaving in 
an overwhelming infection or immunocompromised host. 

The body part or organ system affected by the infection is 
often obvious from the patient’s history and presenting mani- 
festations. Identifying the system allows the range of possible 
infecting organisms to be narrowed to those known to affect 
that system. Once the infecting agent has been identified, either 
positively or by probability, therapy can be specifically tailored 
to the patient’s needs. Viral infections often resolve without 
treatment other than supportive care, such as providing rest and 
fluids. Skin infections may respond to a topical agent, avoiding 
the potential adverse effects of one administered systemically. 

Diagnosis 
To assess the patient’s response to infection, identify the infect- 
ing organism, and monitor the progress of therapy, the follow- 
ing diagnostic tests may be ordered: 

= WBC count provides clues about the infecting organism and 
the body’s immune response to it. 

= WBC differential is also ordered (see Table 12-8). Neutrophilia, 
increased numbers of circulating neutrophils (or PMNs), is a 
common response with infection or inflammation as the bone 
marrow responds to an increased need for phagocytes. Along 
with neutrophilia, a shift to the left is common in acute infec- 
tion. This means that there are more immature neutrophils in 
circulation than normal, indicating an appropriate bone mar- 
row response. 
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Figure 12-12 @ Neutrophils by stage of maturity and normal distribution in the blood. 
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Because immune function declines with aging, older adults are 

more susceptible to infections. Infections are among the top 10 

causes for hospitalization and 1 of the 5 leading causes of death 
among people over 65 years of age. Additionally, the following 

changes that occur with aging place the older adult at greater risk 

of acquiring an infection than younger people. 
= Cardiovascular changes: decreased cardiac output, loss of 

capillaries, and decreased tissue perfusion delaying inflammaz- 
tory response and healing. 

m Respiratory system changes: decreased mucociliary escala- 
tor, decreased elastic recoil, and a diminished cough reflex 
leading to decreased clearance of respiratory secretions. As a 
result of physiologic changes, the older adult with pneumonia 
may not present with cough or sputum production. The leading 
causes of pneumonia in older adults include S. pneumoniae, 
Haemophilus influenzae, Klebsiella pneumoniae, S. aureus, 
and pneumococci. Influenza A and B are prevalent in the 
aged; however, strain A accounts for greater illness severity 
and death (Eliopoulos, 2009). Older adults are at greater risk 
for developing pneumonia as a complication of influenza. 

Both pneumonia and influenza cause high mortality rates in 
the older person. 

B Genitourinary changes: loss of muscle tone, reduced blad- 
der contractility, altered bladder reflexes, and prostatic hyper- 
trophy in men leading to reduced bladder capacity and 
incomplete emptying. Urinary tract infection (UTI) is the most 
common infection and the leading cause of bacteremia and 
sepsis in older adults. Factors that contribute to UTI include 
poor hygiene, incomplete bladder emptying, inadequate fluid 
intake, and long-term indwelling catheters. In addition, chronic 
conditions and medications may contribute to retention, 
which can result in UTI. 

& Gastrointestinal system changes: impaired swallow reflex, 
decreased gastric acidity, and delayed gastric emptying, thus 
increasing the risk of aspiration with subsequent pneumonia. 

m Skin and subcutaneous tissue changes: thinning of skin, 
decreased cushioning, and decreased sensation leading to 
increased risk of injury and ulceration, especially in patients 
with limited mobility or with urinary or bowel incontinence. 

m /mmune changes: decreased phagocytosis, reduced 
inflammatory response, and slowed or impaired healing 
processes. Immunoglobulin levels remain relatively stable, 

Lapses omen 

Procalcitonin (CTpr) is a precursor of the hormone calci- 
tonin. Procalcitonin increases dramatically during infection 
and sepsis and is accepted as both a marker of sepsis and a 
harmful mediator in lower respiratory tract and systemic 
infections. 
Cultures of the wound, blood, or other infected body fluids are 
used to identify probable microorganisms by their character- 
istics, such as shape, growth patterns, and Gram-staining 
qualities. After the organism is cultured, it is subjected to sen- 
sitivity testing using various antibiotics known to be effective 
against its particular strain to determine which antibiotic is 
likely to be most effective. Generally 24 to 48 hours are 
required to grow the organism, potentially delaying the insti- 
tution of therapy. Because antibiotics (and possibly oxygen 
therapy) can alter the ability to culture an organism, speci- 
mens should be obtained before instituting therapy. 
Serologic testing provides an indirect means of identifying 
infecting agents by detecting antibodies to the suspected 
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but primary and secondary antibody responses decline with 
aging. The thymus gland atrophies and some T-cell popula- 
tions decrease or decline in function as the person ages. 

T-cell activation and the ability of T cells to proliferate follow- 
ing activation also decline with advancing age (Porth & 
Matfin, 2009). With these changes, cell-mediated immune 
function declinés. The patient has reduced resistance to anti- 

gens such as MM. tuberculosis, influenza and varicella-zoster 

viruses, malignant.cells, and tissue grafts. 
Other factors, such as a lower activity level, poor nutrition and 

an increased risk for dehydration, a higher prevalence of chronic 
diseases such as diabetes, use of multiple medications, and 
altered mentation contribute to the older adult's risk for infection. 

Nosocomial. infections are more common in older adults. The 
nurse must steadfastly adhere to principles of infection control. 
Nursing interventions should focus on prevention strategies such as 
(1) avoiding prolonged bed rest unless the medical condition con- 
traindicates mobilization, (2) encouraging patients to take deep 
breaths, (3) providing adequate fluids, (4) providing regular toileting 
schedules with good hygiene, and (5) avoiding use of invasive 
devices such as indwelling catheters unless medically necessary. 

The older adult may not exhibit the classic manifestations of 
inflammation and infection. The manifestations of inflammation— 
redness, heat, and swelling—tend to be diminished or absent in 
older adults. The classic manifestations of infection—fever and 
chills—may be absent altogether because of age-related changes in 
the immune system, loss of central temperature control mecha- 
nisms, decreased muscle mass, and loss of shivering ability. Rather 
than an elevated temperature to signal an infection, confusion and 
subtle changes in behavior such as restlessness may be observed. 
The older adult may have only subtle manifestations of sepsis, 
including changes in mental status, disorientation, and tachypnea. 

In addition to monitoring for changes in the patient's mental 
status or behavior, the nurse should collect data on the amount 
of fluids consumed, urinary output, activity levels, complaints of 
fatigue, and respiratory status. Older adults are at increased risk 
for dehydration due to such factors as diminished thirst sensa- 
tion and impaired water conservation by the kidneys. Carefully 
evaluate intake and output to determine if input is adequate 
(Spigt et al., 2006). A thorough assessment is necessary to facil- 
itate an early diagnosis and prompt treatment that will improve 
outcomes for the older adult. 
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organism. When the antibody titer against a specific organ- 
ism rises during the acute phase of an infectious disease and 
begins to fall during convalescence, the diagnosis is sup- 
ported. Although it is not as accurate as culture, serology is 
particularly useful for organisms that cannot easily be cul- 
tured, such as hepatitis B or HIV (Porth & Matfin, 2009). 
Direct antigen detection methods use monoclonal antibodies 
(purified antibody forms) to detect antigens in specimens 
from the diseased host (Porth, 2007). These tests offer rapid 
and accurate identification of the offending microorganism. 

w Antibiotic peak and trough levels monitor therapeutic blood 
levels of the prescribed medication(s). The therapeutic 
range, that is, the minimum and maximum blood levels at 
which the drug is effective, is known for a given drug. By 
measuring blood levels at the predicted peak (1 to 2 hours 
after oral administration, 1 hour after intramuscular adminis- 
tration, and 30 minutes after intravenous administration) and 
trough (lowest level, usually a few minutes before the next 



scheduled dose), healthcare personnel can determine that the 
patient is maintaining a level within the therapeutic range at 
all times, ensuring maximal effect from the drug. It is also 
possible to determine whether the drug is reaching a toxic or 
harmful level during therapy, increasing the likelihood of 
adverse effects. 
Radiologic examination of the chest, abdomen, or urinary 
system may be ordered to detect organ abnormalities indicat- 
ing an inflammatory response or tissue damage. 

a Lumbar puncture is performed to obtain cerebrospinal fluid 
(CSF) for examination and culture if a central nervous 
system (CNS) infection, such as meningitis or encephalitis, 
is suspected. 

a Ultrasonic examination iga noninvasive diagnostic test such 
as an echocardiogram or renal ultrasonography to identify 
an infectious site or evaluate the effects of infection on 
organ function. 

Medications 
After the infecting organism and affected body system have 
been identified, specific therapy to cure the infectious disease 
can be instituted. Antimicrobial preparations are broadly clas- 
sified as bacteriostatic or bactericidal. Bacteriostatic agents 
inhibit the growth of the microorganism, leaving its destruction 
to the host’s immune system. These agents are generally not 
indicated for the immunocompromised host. Tetracyclines, 
erythromycin, and chloramphenicol are bacteriostatic prepara- 
tions. Bactericidal agents are capable of killing the organism 
without immune system intervention. These include the peni- 
cillins, cephalosporins, and aminoglycoside antibiotics. 

The activity of antimicrobial agents on bacteria, fungi, and 
viruses falls under five basic mechanisms: 

= Impairing cell wall synthesis, leading to lysis and cell 
destruction 

a Inhibiting protein synthesis, causing impaired microbial 
function 

a Altering cell membrane permeability, causing intracellular 
contents to leak 

a Inhibiting the synthesis of nucleic acids 

a Inhibiting cell metabolism and growth 

Many microorganisms have the ability to develop resistance 

to an anti-infective agent; that is, the pathogen continues to live 

and grow in the presence of the anti-infective. Resistance 

develops as a result of a chance mutation by the pathogen, 

allowing a subpopulation of cells to survive. The chance of 
an organism’s becoming resistant to an agent is partially 

related to the dose delivered. Resistance is less likely to 

occur when a lethal dose is administered; therefore, it is vital 

that patients understand the need to take all doses of the pre- 
scribed drug as ordered. 

ANTIBIOTICS Medications used to treat bacterial infections 

are generally known as antibiotics. Most antibiotics are biologic 

substances, that is, substances produced by other microorgan- 

isms. Antibiotics fall into classes of drugs with related chemical 

structure and activity. Some are effective against only gram- 

positive bacteria, and others are effective against only gram- 

negative organisms. Broad-spectrum antibiotics have activity 

against a wide variety of bacteria, including both gram-positive 
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and gram-negative forms. No antibiotic is totally safe. 
Hypersensitivity responses occur; always check for allergies 
before administering the first dose. Some drugs are toxic to 
organ systems, exhibiting hepatotoxicity, nephrotoxicity, oto- 
toxicity, or bone marrow suppression. The antibiotics presented 
in the following Medication Administration box are organized 
according to their antibacterial action. 

ANTIVIRALS Most antibiotics have little effect on viruses 
because the virus has no cell wall and no cytoplasm, produces no 
enzymes, and sequesters itself in a host cell to reproduce. Antiviral 
agents must be very selective in differentiating normal cellular 
activity from viral activity. In addition, the immune function of the 
host is a vital component in fighting viral infections; antiviral ther- 
apy may be relatively ineffective in the severely immunocompro- 
mised host. Making a timely diagnosis to allow institution of 
antiviral therapy can be an additional problem because viruses are 
less easily identified using laboratory techniques. Antiviral agents 
in common use are summarized in the Medication Administration 
box on page 298. Antiretroviral agents used in the management of 
HIV and AIDS are presented in ce Chapter 13. 

ANTIFUNGALS Antifungal agents are available in both top- 
ical and systemic forms. They act by interfering with the cyto- 
plasmic membrane of the fungus. Topical agents include 
preparations for cutaneous use to treat candidiasis, tineas, and 
ringworm. Vaginal preparations to treat vulvovaginal candidia- 
sis are also available, as are several nonprescription topical and 
vaginal antifungal agents. 

Amphotericin B (Fungizone) is a systemic antifungal agent 
for parenteral administration. It is used to treat severe, life- 
threatening fungal infections including histoplasmosis, blasto- 
mycosis, and candidiasis. Another systemic antifungal in current 
use is flucytosine (Ancobon). Unlike amphotericin B, flucytosine 
can be administered orally. It is used to treat severe candidiasis 
infections such as candida septicemia, endocarditis, pulmonary 
or urinary tract infections, and Cryptococcus meningitis. 

Fluconazole (Diflucan) has the broadest use as an antifungal 
agent. It can be administered either orally or parenterally and is 
used to treat candidiasis infections as well as Cryptococcus 
meningitis. It is generally better tolerated than other systemic 
antifungal medications. 

ANTIPARASITICS — Drugs used to treat parasitic infections are as 
varied as the organisms that cause them. Generally, agents classi- 
fied as antiparasitic are both expensive and likely to be toxic. 
Quinine was one of the first antiparasitic drugs developed in the 
treatment of malaria. Quinine is highly toxic, but newer forms such 
as chloroquine (Aralen, Chlorcon) and hydroxychloroquine 
(Plaquenil) are widely used as antimalarial drugs. Metronidazole 
(e.g., Flagyl) is used to treat infections of protozoan parasites (see 
the preceding Medication Administration box). 

Isolation Techniques 
Controlling the spread of infectious diseases in the hospital or 
long-term care setting is particularly important to preventing 
nosocomial infection. Hand hygiene remains the single most 
important factor in preventing the transmission of infections. Not 
all infectious diseases spread readily, necessitating special tech- 
niques or procedures. However, diseases such as chickenpox 
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|. Cell Wall Synthesis Inhibitors 

PENICILLINS 

Penicillin G Dicloxacillin (Dynapen) 

Penicillin V Methicillin (Staphcillin) 

Mezlocillin (Mezlin) 

Oxacillin (Prostaphlin) 

Piperacillin (Pipracil) 

Ticarcillin (Ticar) 

Amoxicillin (Amoxil) 

Nafcillin (Unipen) 

Ampicillin (Polycillin) 

Carbenicillin (Geopen, Geocillin) 

Combination Agents 

ampicillin and sulbactam (Unasyn) 

ticarcillin and clavulanate (Timentin) 

piperacillin and tazobactam (Zosyn) 

amoxicillin and clavulanate (Augmentin) 

Penicillins are bactericidal and interfere with cell wall synthesis 
and the enzymes involved in cell division and synthesis. They 
are more effective on gram-positive than gram-negative organ- 
isms. Penicillins are considered to be safe, effective, and of 
low toxicity. Resistance is now more common among 
Streptococci and Staphylococci. Penicillins and related anti- 
biotics such as the cephalosporins (see below) contain a 
molecular structure known as a beta-lactam ring. Some bacte- 
ria produce enzymes (beta-lactamases or penicillinases) that 
cleave this ring, making the antibiotics ineffective. To combat 
this resistance, beta-lactamase or penicillinase inhibitors such 
as sulbactam and clavulanate are combined with some anti- 
biotics to create an antibiotic effective against drug-resistant 
bacterial strains. 

Nursing Responsibilities 

m= Monitor for hypersensitivity responses such as local ery- 
thema and itching at the site of injection, skin rashes, 
urticaria (hives), itching, fever, chills, and anaphylaxis. 

m Observe patients receiving parenteral penicillin for at least 
30 minutes. 

m Discontinue the drug immediately if any hypersensitivity 
response occurs. Be prepared to administer antihistamines 
or corticosteroids for a mild reaction. Anaphylaxis is treated 
with epinephrine subcutaneously or intravenously and air- 
way support. 

@ Do not administer penicillin to anyone with a history of a 
severe allergic reaction to any form of the drug; a cross- 
reactivity may occur in patients allergic to cephalosporin or 
carbapenem antibiotics. 

m Assess for superinfection (vaginitis, stomatitis, or diarrhea) 
due to elimination of resident bacteria. 

Health Education for the Patient and Family 
m Notify the physician if you see white patches on the oral 

mucosa or if vaginitis develops. An antifungal drug may be 
prescribed and the antibiotic continued. 

m@ Consuming yogurt or buttermilk may prevent superinfection. 
Do not take these products within 1 hour of taking the drug. 

CEPHALOSPORINS 

Ist Generation 

Cephalexin (Keflex) 

Cefazolin (Ancef) 

Cefadroxil (Duricef) 

Cefradrine (Velocef) 

2nd Generation 

Cefotetan (Cefotan) 

Cefaclor (Ceclor) 

Cefoxitin (Mefoxin) 

Cefprozil (Cefzil) 

Cefuroxime (Ceftin) 

Cefixime (Cefixime) 

Cefotaxime (Claforan) 

4th Generation 
Cefepime (Maxipime) 

3rd Generation 

Cefoperazone (Cefobid) 

Ceftazidime (Fortaz) 

Ceftriaxone (Rocephin) 

Cephalosporins are structurally similar to the penicillins and 
also inhibit cell wall synthesis. They are divided into four 
groups, or generations. First-generation cephalosporins act 
primarily against gram-positive organisms. Second- and third- 
generation drugs are more effective against gram-negative 
organisms than against gram-positive ones. Fourth-generation 

cephalosporins act effectively against both gram-positive and 

gram-negative organisms. 

Nursing Responsibilities 
m Monitor for previous hypersensitivity response to 

cephalosporins or penicillins. 
m Assess intravenous site for phlebitis; intramuscular injection 

may cause local pain. 
m Monitor laboratory results for adverse response, such as 

leukopenia and thrombocytopenia, nephrotoxicity (elevated 

BUN and serum creatinine), or hepatotoxicity (elevated 
bilirubin, LDH, ALT, AST, and alkaline phosphatase). 

mg Assess for manifestations of superinfections. 

Health Education for the Patient and Family 

m Take the medication on an empty stomach, 1 hour before or 
2 hours after meals. 

@ Avoid alcohol while using cefmetazole, cefoperazone, or 
cefotetan because alcohol intolerance can develop with these 
antibiotics. These same drugs intensify bleeding tendencies. 

@ Space doses of the medication relatively evenly throughout 
the day and evening hours. 

@ Increase consumption of buttermilk or yogurt to prevent 
intestinal superinfection. 

CARBAPENEMS 

Imipenem (Primaxin) 

Meropenem (Merrem) 

Ertapenem (Invanz) 

This newer class of antibiotics includes only three drugs and 
all must be given parenterally. Imipenem has the broadest 
antimicrobial spectrum of any drug. This makes it especially 
useful against mixed organism infections. These antibiotics 
cross the meninges and achieve therapeutic doses in CSF; they 
are effective against methicillin-resistant staphylococcus aureus 
(MRSA). These antibiotics cause bacterial cell wall lysis and sub- 
sequent death of the bacteria. Side effects include nausea and 
vomiting, diarrhea, hypersensitivity reactions, occasional super- 
infections with bacteria or fungi, and, rarely, seizures. 

Nursing Responsibilities 
m Ertapenem should not be mixed with dextrose or other 

drugs containing dextrose. IV infusions should be given over 
at least 30 minutes. 

m Check for history of hypersensitivity to cephalosporins and 
penicillins and monitor for manifestations of reactions. 

m Assess for manifestations of superinfection. 
@ Monitor laboratory indicators of renal function. 

Health Education for the Patient and Family 
m Report any manifestations of allergy such-as skin rash, itch- 

ing, or hives. 

VANCOMYCIN 
This antibiotic inhibits cell wall synthesis and is used for seri- 
ous infections. It is only effective against gram-positive bacte- 
ra, especially S. aureus and Staphylococcus epidermidis, 
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including the strains resistant to methicillin. C. difficile is also Susceptible to this antibiotic, but infection with C. difficile is 
often treated first with metronidazole to delay emergence of 
resistance to vancomycin. 

Nursing Responsibilities 
m Infuse slowly over 60 minutes or more to avoid “red man” 

syndrome. The syndrome is characterized by erythematous 
rash, flushing, tachycardia, and hypotension. Patients may 
become dizzy and agitated. The occurrence is usually asso- 
ciated with a first dose of vancomycin and is seen within 
4 to 6 minutes of the start of a dose or after completion. 

m Ototoxicity is a serious adverse effect because hearing loss 
may be irreversible. Notify the physician immediately if the 
patient reports a sensation of fullness in the ears, as this 
indicates ototoxicity, 

ll. Bacterial Protein Synthesis Inhibitors 

TETRACYCLINES 

Tetracycline HCI (Sumycin) Minocycline HCI (Minocin) 
Doxycycline (Vibramycin) Oxytetracycline (Terramycin) 
Tetracyclines are active against many gram-positive and gram- 
negative bacteria, such as Mycoplasma, Rickettsia, and 
Chlamydia. They are bacteriostatic, interfering with microbial 
protein synthesis. Tetracycline binds readily with metal and 
solid elements in the bowel, limiting its absorption when 
administered with food; the other preparations are highly 
soluble in lipids and can be administered with food. 

Nursing Responsibilities 
m™ Schedule doses 1 hour before or 2 hours after meals. Do 

not give with milk or milk products or antacids. 
m™ Monitor for manifestations of superinfection. 
m If the patient is taking an anticoagulant, monitor prothrombin 

time and for manifestations of bleeding. 

Health Education for the Patient and Family 
m Avoid excessive sun exposure to reduce the risk of photo- 

sensitivity reactions. 
m Tetracyclines can stain the enamel of developing teeth 

when taken during pregnancy; although deciduous (baby) 
teeth are affected, permanent teeth are not. 

MACROLIDES 

Erythromycin (E-Mycin, Erythrocin) 

Azithromycin (Zithromax) 

Clarithromycin 

Dirithromycin (Dynabac) 

Troleandomycin (Tao) 

Macrolides are bacteriostatic and act effectively against gram- 
positive and gram-negative organisms. Erythromycin is used to 
treat Streptococcal pharyngitis in patients who are allergic to 
penicillin, and is the drug of choice for treating pertussis. 
Clarithromycin and azithromycin produce less nausea than 
erythromycin, increasing patient adherence. 

Nursing Responsibilities 
m Administer erythromycin on an empty stomach or immedi- 

ately before meals. 
@ Give the drug with a full glass of water. Do not administer 

with acidic fruit juice. 

m Intravenous doses are very irritating to veins; give slowly 
(20 to 60 minutes per gram). 

Health Education for the Patient and Family 
m Gastric distress is a common side effect with erythromycin. 

AMINOGLYCOSIDES 

Amikacin (Amikin) 

Kanamycin (Kantrex) 

Streptomycin 

Gentamicin (Garamycin) 

Neomycin (Mycifradin) 

Tobramycin (Nebcin) 
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Aminoglycosides are bactericidal, interfering with protein synthe- 
sis in the pathogen. They are especially effective against gram- 
negative organisms. To provide a broader spectrum of activity, 
they are often combined with other antibiotics, especially peni- 
cillins. Aminoglycosides can be administered in multiple or single 
daily doses. They are ototoxic and nephrotoxic; the risk is highest 
for older adults, patients with preexisting renal disease, and per- 
sons receiving other ototoxic or nephrotoxic drugs. 

Nursing Responsibilities 
m Assess renal function before and during aminoglycoside 

therapy. Monitor intake and output, daily weight, BUN, and 
serum creatinine. 

m Assess for adverse effects on hearing such as loss of per- 
ception of high tones, tinnitus, and vertigo. 

m Notify the physician if the patient is receiving other nephro- 
toxic or ototoxic drugs such as furosemide (Lasix) and 
ethacrynic acid (Edecrin). 

m Administer intravenous preparations separately from other 
drugs; flush tubing before and after administration. 

Health Education for the Patient and Family 
m Monitor for a sudden weight gain that may indicate adverse 

effects on the kidney and report it to the physician. 

OXAZOLIDINONES 
Linezolid (Zyvox) is the first antibiotic in a class of antibiotics 
called oxazolidinones. This antibiotic inhibits protein synthesis 
and is effective against organisms that are resistant to both 
vancomycin and methicillin. Because of its usefulness against 
those organisms, its use should be reserved for infections 
caused by vancomycin-resistant enterococci (VRE) and MRSA. 

Nursing Responsibilities 
m Monitor for side effects including nausea, diarrhea, hyper- 

tension, and headache. 
= Monitor platelets if patient is at risk for bleeding; this drug 

may cause thrombocytopenia. 

Health Education for the Patient and Family 
m It can be taken with or without food. 
m Avoid taking ephedrine, pseudoephedrine, methylphenidate, 

or cocaine with this drug as high blood pressure may develop. 
Ill. Bacterial Nucleic Acid Inhibitors 

FLUOROQUINOLONES 

Ciprofloxacin (Cipro) 

Levofloxacin (Levaquin) 

Fluoroquinolones are bactericidal and especially active against 
gram-negative and some gram-positive organisms. They are used 
to manage infections of the respiratory, gastrointestinal, and geni- 
tourinary tracts. Cipro is approved to treat inhalation anthrax; 
infected individuals are not contagious (Lane & Fauci, 2008). 

Gatifloxacin (Tequin) (ophthalmic) 

Nursing Responsibilities 
m Increase fluid intake to 2000 to 3000 mL/day unless con- 

traindicated to prevent crystalluria. 
m@ Monitor laboratory results for hepatotoxicity (elevated 

ALT, AST). 

Health Education for the Patient and Family 
m Drink six to eight glasses of water per day. 
m Avoid exposure to sunlight while taking these drugs. 

SULFONAMIDES AND TRIMETHOPRIM 

Sulfamethizole (Thiosulfil Forte) 

Sulfamethoxazole (Gantanol; in combination with trimethoprim, 
TMP-SMZ, Bactrim, Septra) 

Sulfisoxazole (Gantrisin) 

Sulfadiazine (Coptin) 
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MEDICATION ADMINISTRATION 
Heat 

Sulfonamides are bacteriostatic. Trimethoprim is an antibiotic 

effective against most gram-positive and many gram-negative 

organisms. It is often combined with sulfamethoxazole to man- 

age urinary tract infections, P jiroveci pneumonia, and otitis 

media. Skin rashes and pruritus are the most common hyper- 

sensitivity reactions. Severe reactions include exfoliative der- 

matitis and Stevens-Johnson syndrome. 

Nursing Responsibilities 

m Assess for history of hypersensitivity to sulfonamides and 

related medications, such as thiazide diuretics and sulfony- 

lurea preparations. 

= Monitor intake and output. Maintain a fluid intake of at least 

1500 mL/day to prevent crystalluria. 

mw Assess for evidence of bleeding, easy bruising, or systemic 

infection, and monitor blood count for possible bone mar- 

row depression. 

Health Education for the Patient and Family 

m Take medication on an empty stomach with a full glass of 

water. Maintain a fluid intake of at least 2 quarts per day. 

m Protect the skin from excessive sun exposure with clothing 

and sunscreens to reduce the risk of photosensitivity. 

METRONIDAZOLE (FLAGYL) 
Metronidazole is effective against anaerobic gram-negative 

bacteria and protozoan infections caused by amebiasis, giardia- 

sis, and trichomoniasis. It is commonly used to prevent and 
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(varicella) are highly contagious and are spread by the airborne 

route, requiring special precautions to protect other hospitalized 

patients. Two additional airborne threats are SARS and avian flu. 

These are addressed in ce Chapter 36. 

In determining the need for isolation precautions, healthcare 

personnel consider the usual reservoir or source of the micro- 

organism, the mode of transmission, and susceptibility of hos- 

pital staff and other patients. For example, patients with 

P. jiroveci pneumonia do not require isolation, because 

immunocompetent persons are not susceptible to this infection. 

The CDC has published guidelines for isolation precautions 

to be used in healthcare facilities (CDC, 2007). These guide- 

lines include both standard precautions and category-specific 

isolation precautions. 

Amantadine is used to prevent and treat influenza A. It has been 
shown to be 55% to 80% or more effective in preventing the 
disease. When administered within 24 to 72 hours after the 
onset of manifestations, it reduces common manifestations of 
influenza. It is generally well tolerated; minimal CNS side effects, 
such as dizziness, anxiety, insomnia, and difficulty concentrating, 
may occur. 

ACYCLOVIR (ZOVIRAX) AND GANCICLOVIR (CYTOVENE) 
Acyclovir and ganciclovir are related compounds used primarily 
in the treatment of herpes viruses. Acyclovir is prescribed 
mainly in the treatment of genital herpes simplex infections. 
Although it does not kill the virus, acyclovir is effective in reduc- 
ing the severity, duration, and frequency of recurrence of mani- 
festations. Ganciclovir is indicated primarily in the treatment of 
cytomegalovirus infection. Although acyclovir is generally well 
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treat infections following intestinal surgery, and is the drug of 

first choice with C. difficile. 

Nursing Responsibilities 
Monitor for CNS effects of dizziness, headache, ataxia, con- 

fusion, depression, and peripheral neuropathy. 

gm Administér with food to minimize gastric distress and metal- 

lic taste. Infuse intravenous metronidazole over 60 minutes. 

m Discontinue the medication and notify the physician if neu- 

rologic reactions occur. 

m Increase fluid intake to 2500 mL/day to minimize the risk 

of nephrotoxicity. 

Health Education for the Patient and Family 

m This medication may turn urine reddish brown; this is 

expected and not harmful. 

m Stop taking the drug and notify the physician if hypersensi- 

tivity reaction or adverse effects occur, such as changes in 

mentation or coordination, painful or frequent urination, 

painful or difficult intercourse, impotence. 

@ Do not drink alcohol while taking this medication; an 

Antabuse-type reaction (flushing, sweating, headache, vom- 

iting, and abdominal cramps) may occur. 

gw Maintain a fluid intake of 2.5 to 3 quarts per day. 

m When the drug is prescribed for Trichomonas infections, 

treatment of both partners is necessary. Use condoms to 

prevent cross-contamination during intercourse. 
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Standard Precautions 
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Standard Precautions, published by the Hospital Infection 

Control Practices Advisory Committee of the Centers for 

Disease Control in 1996, provides guidelines for the handling 

of blood and other body fluids. These guidelines are used with 

all patients, regardless of whether they have a known infectious 

disease. The guidelines were developed in light of the realiza- 

tion that many patients with an infectious disease such as HIV 

or hepatitis B have no apparent manifestations, but can trans- 

mit the disease to others. Standard precautions are used by all 

healthcare workers who have direct contact with patients or 

with their body fluids or have indirect contact, such as by emp- 

tying trash, changing linens, or cleaning the room. 

tolerated with little toxicity, ganciclovir may profoundly sup- 
press bone marrow function, and its use is therefore limited. 

VIDARABINE (VIRA-A) 
Vidarabine inhibits viral DNA synthesis and is effective against 
many herpesvirus infections. Its primary use is in treatment of 
herpes simplex encephalitis. 

INTERFERONS 
Interferons are naturally produced cytokines whose use as anti- 
viral agents is being explored. When administered intranasally, 
interferons have been shown to be effective in preventing rhino- 
virus upper respiratory infections. Other uses being explored 
include treatment of human papillomavirus (genital warts) and 
preventing or reducing Kaposi's sarcoma in patients with AIDS. 

They are also used in combination biotherapy regimens for 
malignant melanoma. 
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Standard precautions apply to the following: 
= Blood 

# All body fluids, secretions, and excretions, regardless of 
whether they contain visible blood 

a Nonintact skin 

= Mucous membranes 

Barrier protection is used to prevent exposing skin and 
mucous membrane surfaces to blood and body fluids. Barrier 
protection involves using gloves for touching or handling 
body fluids, and adding other protection such as gowns, 
masks, and goggles if splashing or spraying is likely. Needles 
and other sharp objects are not recapped or bent, but disposed 
of in puncture-proof containers to prevent inadvertent percu- 
taneous (needle-stick) exposure. Standard precautions are 
presented in c= Appendix A. 

Transmission-Based Precautions 
In addition to hand hygiene and standard precautions, the 
nature and spread of some infectious diseases require that 
special techniques be used to protect uninfected patients and 
workers. The CDC identifies three types of transmission- 
based precautions: airborne, droplet, and contact precau- 
tions. Transmission-based precautions may be combined 
for diseases that have multiple routes of transmission. 
Indications for the use of transmission-based isolation pre- 
cautions and the specific measures to be taken are outlined in 
Table 12-9. 

ZO Nursing Care 
Nursing management related to infectious disease focuses on 
prevention and health promotion and maintenance. Prevention 
is facilitated by assessing the patient’s risk for infection based 
on underlying conditions, immune response, and prophylactic 
measures such as immunizations. 

TABLE 12-9 Transmission-Based Precautions 
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Health Promotion 
Preventing infection requires education of not only healthcare 
personnel but also the general public. Part of an education pro- 
gram includes understanding the importance of immunizations, 
the guidelines for using antibiotics to prevent drug-resistant 
microorganisms, and the ways to prevent the spread of infec- 
tion. Check immunization records for all family members and 
encourage them to keep immunizations up to date. Increase 
public awareness regarding appropriate antibiotic _ use. 
Guidelines for preventing the spread of infection to others 
include the following: 

= Avoid crowds and contact with susceptible persons, espe- 
cially those who are immunosuppressed (€.g., persons who 
have HIV infection, who are undergoing therapy for cancer, 
or who have had an organ transplant). 

= Use disposable tissues to contain respiratory secretions when 
coughing or sneezing. Cough into the elbow or upper arm 
instead of the hand if disposable tissues are not available. 

= Use appropriate food-handling precautions for diseases 
spread via the fecal—oral route, such as hepatitis A. 

a Avoid contact with or sharing of body fluids. For example, do 
not share needles or razors; use a condom during sexual 
activity, or abstain; have each person clean his or her own 
blood spills or wounds if possible. 

Assessment 
The following data are collected through the health history and 
physical examination. Further focused assessments are described 
with nursing interventions in the next section. 

= Health history: Current manifestations, age, medication 
use (antipyretics and anti-infectives), nutrition, exposure to 
infectious persons, immunizations, invasive procedures and 
therapies, chronic diseases such as diabetes mellitus, cancer. 

a Physical assessment: Vital signs, body system(s) where infec- 
tion is suspected, lymph node enlargement, and tenderness. 

CATEGORY INFECTIOUS DISEASES PURPOSE PRECAUTIONS 
Pulmonary tuberculosis, 
chickenpox (with contact pre- 
cautions), measles, respiratory 
infections (pneumonia) 

Airborne 

precautions 

Droplet Meningitis, pertussis 
precautions 

Acute diarrhea, chickenpox (with 
airborne precautions), respira- 
tory syncytial virus (RSV); skin, 
wound, or urinary tract infection 
with multidrug-resistant organ- 
isms; S. aureus infections 

Contact 
precautions 

Reduce risk of airborne transmission of 
infectious agents. Airborne transmission 
occurs by dissemination of either air- 
borne droplet nuclei or dust particles 
containing the infectious agent. 

Reduce risk of droplet transmission of 

infectious agents. Droplet transmission 

involves contact of conjunctivae of the 
eyes of Mucous membranes of the nose 
or mouth with large-particle droplets gen- 
erated during coughing, sneezing, talking, 
or procedures such as suctioning. 

Reduce risk of transmission by direct or 
indirect contact. Direct contact transmis- 
sion involves skin-to-skin contact and 
physical transfer of organisms. It may 
occur between patients or during direct 
care activities such as bathing or turning 
patients. Indirect contact involves contact 
with a contaminated object. 

Private room with hand washing 
and toilet facilities, and special ven- 
tilation that does not allow air to 
circulate to general hospital ventila- 

tion; mask or special filter respira- 
tor for everyone entering room 

Private room with hand washing 
and toilet facilities; mask, eye pro- 

tection, and/or face shields worn 
by everyone entering room 

Private room with hand washing 
and toilet facilities; gowns and 

protective apparel to provide bar- 
rier protection; disposable sup- 
plies or decontamination of all 
articles leaving room 
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Nursing Diagnoses and Interventions 

Patients with an infection may be managed in the hospital or at 

home, depending on the severity of the infection. During the acute 

phase, nursing care includes administering prescribed antibiotics, 

implementing and maintaining aseptic technique and infection 

control measures, and encouraging a balance of rest and activity, 

good nutritional intake, and other general health measures to sup- 

port immunologic function and healing. The key nursing diag- 

noses are Risk for Infection, Anxiety, and Hyperthermia. 

Risk for Infection 
The spread of infection is a risk in any facility that houses many 

people. It is a particular risk in hospitals, where many patients 

have at least some degree of immunosuppression and many 

drug-resistant strains of pathogens are prevalent. It is vital that 

nurses use good hand hygiene techniques at all times, employ 

standard precautions with all patients, and use category- 

specific isolation techniques as indicated to prevent infectious 

spread to other patients, themselves, and their families. 

= Admit patients with known or suspected infections to a private 

room. This is important to minimize the risk to other patients. 

= Perform hand hygiene using hand sanitizer on entering and 

leaving the patient’s room. If visibly soiled, wash hands 

using a 10- to 15-second vigorous scrub with soap or anti- 

bacterial scrub solution. A 10- to 15-second scrub removes 

transient microorganisms from the skin and helps prevent 

transmission of infection to or from the patient. 

= Use standard precautions and personal protective devices to 

reduce the risk of transmission. Gloves, gowns, and masks 

are to be worn whenever there is a risk of skin or mucous 

membrane contamination by direct contact with infectious 

material, airborne spread of organisms, or droplet nuclei. 

m Explain the reasons for and importance of isolation proce- 

dures during hospitalization. Patients with isolation precau- 

tions may feel neglected, dirty, or shunned. Explanation of 

reasons and procedures can enhance the patient’s and fam- 

ily’s understanding and acceptance. 

u Place a mask on the patient and/or cover all infectious lesions 

or wounds completely when transporting the patient to other 

parts of the facility for diagnostic or treatment procedures. 

These measures help minimize air contamination and the 

risk to visitors and personnel. 

= Collect a culture and sensitivity (C&S) specimen as ordered 

or indicated by purulent drainage, pyuria, or other manifes- 

tations of infection. C&S is performed to determine the pres- 

ence and type of infectious organisms as well as antibiotics 

most likely to be effective in eradicating it. 

PRACTICE ALERT 
Collect the specimen for C&S before the first dose of 
antibiotics is administered to ensure adequate organisms 

for culture. 
ptm rer 

Administer prescribed anti-infective agents. Anti-infectives 

are used to destroy the invading microorganism. 
= Inform all personnel having contact with the patient of the 

diagnosis. This is particularly important for a patient with a 

disease requiring category-specific isolation so that person- 

nel can take appropriate precautions. 

= Ensure that visitors don appropriate protective wear before 

they enter the patient’s room. Protective wear reduces their 

risk of infection. . 

a Use appropriate measures for disposing of contaminated tis- 

sues, dressings, or other material and for removing soiled 

linens and equipment from the patient’s room. Check hospital 

policy or published guidelines for category-specific isolation. 

= Teach the importance of complying with prescribed treatment 

for the entire course of the regimen. Because anti-infective 

agents kill only a ‘portion of the pathogen population with 

each dose, completion of the entire course of therapy is nec- 

essary to reduce the risk of relapse and of creating drug- 

resistant organisms. 

Anxiety 

The patient with an infectious disease may experience anxiety 

related to his or her manifestations, treatment measures, the 

prognosis, and expected outcome of the disease. The diagnosis 

of an infection can be traumatic, causing feelings of uneasi- 

ness, isolation, guilt (e.g., in regard to sexually transmitted 

infections), apprehension, or depression. 

a Assess level of anxiety. The level of anxiety influences the 

patient’s response to and interpretation of the situation and 

degree of threat it poses. 

= Discuss the infection, treatments, prognosis, and outcomes. 

Discussions help to allay fears and misconceptions. 

= Support and enhance the patient’s coping strategies. A per- 

son uses intrapersonal and interpersonal mechanisms to 

reduce or relieve anxiety. 

w Include significant others in the plan of care. Inclusion of the 

patient and family members provides assurance and confi- 

dence, and promotes understanding of the unknown. 

a Explain isolation procedures, and answer any concerns. 

Isolation may be necessary to prevent the spread of 

infection but can cause great anxiety for the patient and 

family members. 

u Provide referrals as needed for continuing care, for example, 

to home health agencies or for dressing changes or periodic 

assessment. Referrals are often necessary to provide ongoing 

interventions and maintain continuity of care. 

Hyperthermia 

Hyperthermia is an expected consequence of the infectious dis- 

ease process. Fever may produce mild, short-term effects or, 

when prolonged, may cause serious life-threatening effects. 

w Monitor temperature especially during episodes of chills; 

note heart rate and rhythm. Chills indicate a rising tempera- 

ture. Hyperthermia can cause dysrhythmias. 

= Administer prescribed antipyretic as indicated for elevated 

temperature. Although antipyretics lower the temperature 

and enhance comfort for the patient, this benefit must be 

weighed against the possible beneficial effect of an elevated 

temperature in the immune response. Fever increases the 
motility and activity of WBCs, stimulates the production of 
interferon, and activates T cells. In addition, temperatures 
above the normal range inhibit the growth of many micro- 
organisms (Porth & Matfin, 2009). 



= Promote body cooling through lowering the room tempera- 
ture. Rapid cooling stimulates the hypothalamus to increase 
the body’s temperature; this increases both shivering and 
metabolic rate. 

PRACTICE ALERT 
Use ice packs, cool/tepid baths, or a hypothermia blanket with 
caution to prevent unnecessary shivering. 

= Monitor fluid loss; encourage increased fluid and electrolyte 
intake either orally or intravenously. Hyperthermia causes 
fluid loss from evaporation and may result in dehydration 
and electrolyte imbalance. 

= If diaphoretic, bathe and provide dry clothing and bedding. 
These measures increase patient comfort and decrease fur- 
ther water evaporation. 

= Promote rest periods. Rest increases the energy reserve that is 
depleted by an increased metabolic, heart, and respiratory rate. 

Using NANDA, NIC, and NOC 
Linkages between a selected NANDA nursing diagnosis, NIC, 
and NOC for the patient with an infection are shown in the 
chart that follows. 

Community-Based Care 
Patient and family teaching is directed toward helping the 
patient recover from the infection or disease, preventing its 
spread to others, and preventing life-threatening complications. 
Instructions should include the following points: 
a Use good hand hygiene techniques, particularly after touch- 

ing infected wounds or lesions, coughing, sneezing, blowing 
the nose, or using the bathroom. Wash hands thoroughly 
before eating or performing any procedures such as dressing 
changes. Wash hands with soap and water before and after 
preparing food or eating and before and after using the toi- 
let or handling diapers. Do not share eating utensils. 

a Take all prescribed antibiotics as ordered even after manifes- 
tations have subsided. Take the prescription at intervals 
around the clock as directed. 

= Never allow anyone else to use your medications and never use 
anyone else’s prescription even if they appear to be the same. 

CHAPTER HIGHLIGHTS 

m The human body has a remarkable capacity to survive in an envi- 

ronment of deadly microorganisms and pathogens that can 

weaken and kill the body. Both natural barriers and the immune 

system prevent the invasion and replication of pathogens. The 

lymphatic system provides conduits for pathogens, isolating 

them from the bloodstream where they would grow rapidly. 

@ The adaptability and specificity of immune responses is pos- 

sible because immune cells are genetically encoded to cap- 

ture pathogens, move them to lymph nodes, and develop 

specific immune reactions. However, if the immune system's 
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_ NANDA, NIC, AND NOC LINKAGES | 

NANDA Delayed Surgical Recovery 

ws 

Infection Control 
Medication Administration 

Vital Signs Monitoring 

Wound Care 

was 

Infection Severity 
Wound Healing: Primary Intention 
Post Procedure Recovery Status 

NIC 

NOC 

Data from NANDA International. (2009). Nursing diagnoses: Definitions & classification 
2009-2011. Oxford, UK: Wiley-Blackwell; Bulechek, G. M., Butcher, H. K., & Dochterman, 
J. M. (Eds,). (2008). Nursing interventions classification (NIC) (5th ed.). St. Louis, MO: 
Mosby; and Moorhead, S., Johnson, M., Maas, M., & Swanson, E. (Eds.), (2008). 
Nursing outcomes classification (NOC) (4th ed.). St. Louis, MO: Elsevier Mosby. 

= Notify your healthcare provider if 
= symptoms do not improve within 24 to 48 hours after 

antibiotic therapy is instituted, or they worsen. 
= manifestations of antibiotic allergy (itching, rash, difficulty 

breathing or swallowing, swelling of the face or tongue) 
occur. Discontinue medication and contact prescriber. 

w adverse responses, such as gastrointestinal distress or diar- 
thea interfere with completion of the prescription. 

= manifestations of infection recur after completing pre- 
scribed antibiotic. 

= Report redness, swelling, or drainage around wounds or per- 
sistent high fever. 
Increase fluid intake to at least 2500 mL (2.5 quarts) per day. 
Report any manifestations of opportunistic infections: loose, 
watery, and foul-smelling diarrhea; vaginal discharge or itch- 
ing; fuzzy growth or white plaques in mouth or on tongue; 
blood in urine; chills; fever; or unusual cough. 

u In addition, suggest the following resources: County or 
public health department, Centers for Disease Control and 
Prevention. 

self-recognition fails, highly damaging autoimmune diseases 
can develop. 

m A revolutionary increase in knowledge and understanding of the 
immune system has enabled progress in clinical medicine. 
Through scientific research concerning T and B lymphocytes, 
cytokines, antibodies, and other elements of the immune sys- 
tem, treatments are evolving for cancer, AIDS, organ transplan- 
tation, autoimmune diseases, infectious disease, and vaccines. 

@ Inflammation is a protective mechanism designed to prevent 
pathogens from entering the bloodstream and populating 
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functional tissues such as heart, liver, and kidney. Pain acts as 

a signal that tissue has been damaged and stimulates protec- 

tive responses such as cleansing wounds and limiting function 

while healing progresses. Restoration occurs as the inflamma- 

tory process isolates the injury and repairs damaged tissue. 

w Localized infections may damage tissue and create pain, but sys- 

temic infections are life-threatening if they progress to septic 

TEST YOURSELF NCLEX-RN® REVIEW 

1. When a patient receives gamma globulin following exposure 

to hepatitis A, the nurse expects the patient to develop which 

of the following? 

1. natural passive immunity 

2. natural active immunity 

3. acquired passive immunity 

4. acquired active immunity 

2. What would be the priority nursing intervention in the treat- 

ment of a patient with an infection? 

1. Administer prescribed anti-infective. 

2. Assess for history of hypersensitivities and allergies. 

3. Obtain specimen for culture and sensitivity. 

4. Monitor for reaction to anti-infective. 

3. When administering medications, the nurse would know that 

which one of the following medications inhibits prostaglandin 

synthesis? 

1. acetaminophen (Tylenol) 

2. prednisone 

3. penicillin 

4. aspirin 5 

4. The patient with an acute infection shows a shift to the left on 

the WBC differential count. The nurse recognizes a shift to the 

left because of which laboratory finding? 

1. increased band neutrophils 

2. increased eosinophils 

3. decreased leukocytes 

4. decreased monocytes 

5. A patient is admitted with methicillin-resistant Staphylococcus 

aureus in a draining sacral wound. The patient should be 

placed in which type of isolation precautions? 

1. droplet precautions 

2. contact precautions 

3. airborne precautions 

4. protective precautions 

~~ Pearson Nursing Student Resources 
Find additional review materials at 

WWW.nursing.pearsonhighered.com 

Prepare for success with additional NCLEX®-style practice questions, 

interactive assignments and activities, Web links, animations and 
videos, and more! 

shock. Unfortunately, hospitals are hazardous environments pop- 

ulated with collections of pathogens. Hospital-borne infections 

are often introduced into the body by medical procedures. 

Hygiene, protection from harm, and nutrition support the 

immune defenses. Antimicrobial medications limit the spread of 

pathogens, but can lose their effectiveness when microbes 

mutate and develop resistance. 

. 

6. TheT cells of the immune system adapt to kill which type 

of organism? s 

1. intracellular organisms 

2. interstitial microbes 

3. extracellular viruses 

4. protozoans 

7. How would the nurse describe thrombocytosis? 

1. increased platelets 

2. decreased clotting time 

3. decreased platelets 

4. average number of platelets 

8. A nurse makes the nursing diagnosis Risk for Infection. What 

group is he or she considering when making this diagnosis? 

1. the infected patient only 

2. healthcare workers in the facility 

3. patients hospitalized at the same time 

4. the infected patient, healthcare workers, and other patients 

9. What does the nurse primarily monitor when administering 

antibiotics? 

1. compliance 

2. therapeutic levels 

3. oxygen desaturation 

4. hypersensitivities and teaching 

10. All nurses are expected to follow standard precautions for all 

hospitalized patients. What do these include? 

1. hand hygiene, use of masks, and recapping needles 

2. use of masks and gowns, and spraying of disinfectant 

regularly 

3. use of gloves, gowns, and goggles with contaminated 

body fluids 

4. use of alcohol-based hand rub for visibly dirty or blood- 

contaminated hands 

See Test Yourself answers in Appendix C. 
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LEARNING OUTCOMES 

1. Review the normal anatomy and physiology of the immune 

system. 

2. Compare and contrast the four types of hypersensitivity 

reactions. 

3. Explain the pathophysiology of autoimmune disorders and 

tissue transplant rejection. 

4. Discuss the characteristics of immunodeficiencies. 

CLINICAL COMPETENCIES 

1. Assess functional health status of patients with altered 

immunity and monitor, document, and report abnormal 

manifestations. 

2. Assess for hypersensitivities and anticipate interdiscipli- 

nary interventions if manifestations develop. 

3. Provide patient teaching about hypersensitivities, avoid- 

ance of sensitizing agents, and prophylactic treatment. 

4. Use appropriate interventions to protect patients who are 

immune suppressed. 

acquired immunodeficiency syndrome 

(AIDS), 324 autograft, 377 

allergy, 308 autoimmune disorder, 375 

allograft, 317 histocompatibility, 377 

anaphylaxis, 308 
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Considering the complexity of the immune system, it is not sur- 

prising that abnormal or harmful responses occur. Altered immune 

system responses include those characterized by hyperresponsive- 

ness of the immune system and those characterized by an impaired 

immune response. Allergies, autoimmune disorders, and reactions 

to organ or tissue transplants are all examples of hyperresponsive 

immune function. AIDS and other immunodeficiency disorders 

result from impairment of the immune system. 

New diseases affecting the immune system have emerged in 

recent years. These diseases include human immunodeficiency 

virus (HIV) infection and altered strains of familiar diseases 

such as multiple-drug-resistant tuberculosis. At the same time, 

understanding of the components of the immune system and 

specific immune responses is increasing. Alterations of the 

immune system affect the functional health status of affected 

individuals in all areas; knowledge of the prevention and care 

of patients with disorders of the immune system is increasingly 

important in today’s healthcare system. 

antigenic substances, 306 

Nursing Care of Patients with 
Altered Immunity 

5. Identify laboratory and diagnostic tests used to diagnose 

and monitor immune response. 

6. Describe interdissiplinary therapies and medications used 

to treat patients with altered immunity. 

7. Correlate the pathophysiologic alterations with the mani- 

festations of HIV/AIDS infection. 

5. Recognize the burden and benefit of highly active anti- 

retroviral drug therapy (HAART) for the patient with HIV 

infection. 

6. Use the nursing process as a framework to provide safe 

and individualized care to patients with altered immune 

responses. 

7. Revise plan of care as needed to provide safe and knowl- 

edgeable interventions to promote or restore functional 

health status to patients with altered immunity. 

hypersensitivity, 308 

immunosuppression, 317 

Kaposi's sarcoma (KS), 328 

seroconversion, 325 

human immunodeficiency virus (HIV), 324 
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Overview of the Immune System 
The immune system protects the body from invasion by foreign 

antigens, identifies and destroys potentially harmful cells, and 

removes cellular debris. These functions are accomplished by 

the lymphoid organs and specifically designed lymphocytes 

through the processes of antibody-mediated immune response 

and cell-mediated immune response. 

The effectiveness of the immune system depends on its abil- 

ity to differentiate normal host tissue from abnormal or foreign 

tissue. Body cells, tissues, and fluids have unique antigenic 

properties recognized by the immune system as “self.” 

Antigenic substances stimulate an immune system response, 

but when identified as “self” the competent immune system 

does not react. External agents, such as microorganisms, cells 

and tissues from other humans or animals, and some inorganic 

substances, have antigenic properties recognized by the 

immune system as “nonself.” 



Each body cell displays specific cell surface characteris- 
tics, or markers, that are unique to each person. These are 
known as human leukocyte antigens (HLAs). A person’s 
HLA characteristics are coded within a large cluster of genes 
known as the major histocompatibility complex (MHC) 
located on chromosome 6. Chromosomes are paired, with 
each person inheriting one member of the pair from each par- 
ent. A chromosome pair contains multiple genes, each carry- 
ing instructions for production of one polypeptide chain. The 
number of genes in the MHC results in a multitude of HLA 
combinations. As a result, the possibility of two people hav- 
ing the same HLA type is extremely remote. Identical twins 
may be the exception, and some siblings have very similar 
HLA patterns. In tissue grafting and organ transplants, 
matching the HLA type yas closely as possible tends to 
decrease rejection. 

Immunocompetent people have an immune system that 
identifies antigens and effectively destroys or removes them. 
When the immune system functions improperly, the result may 
be an overreaction or a deficiency, resulting in health prob- 
lems. Overreaction of the immune system leads to hypersensi- 
tivity disorders, such as allergies. When the immune system 
loses the ability to recognize self, autoimmune disorders may 
ensue (these disorders are discussed in later chapters of this 
book). Immunodeficiency diseases or malignancies can 
develop when the immune system is incompetent or unable to 
respond effectively, as is the case with acquired immunodefi- 
ciency disorder. These alterations in immunity are discussed 
later in this chapter. 

As described in Chapter 12, the antibody-mediated 
immune response is accomplished by B lymphocytes (B cells) 
that are further divided into memory cells and plasma cells. 
They are activated by contact with an antigen and by T cells. 
B cells produce antibodies, also known as immunoglobulins 
(see Table 12-3), and serve to inactivate an invading antigen. 
One immunoglobulin in particular, IgM, forms natural anti- 
bodies, such as those for ABO blood group antigens, and is an 
important component of the immune system complexes seen 
in autoimmune disorders. Memory cells “remember” an anti- 
gen, and, when exposed to it a second time, immediately initi- 
ate the immune response. This action provides the foundation 
of acquired immunity. 

eri: 
Immune function declines with aging. External factors, such as 
nutritional status and the effects of chemical exposure, ultra- 
violet radiation, and environmental pollution, affect the older 
adult's immune status. Internal factors affect it as well, includ- 
ing genetics, the function of the neurologic and endocrine sys- 
tems, chronic and prior illnesses, and individual anatomic and 
physiologic variations. These influences make it difficult to 
determine the effect of aging on the immune system. In some 
older individuals, the immune system is as effective as that of 
younger persons. 
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} ‘Changes in Immune Function in the Older Adult j ; 
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MEMORY CUE 
m B lymphocytes produce antibodies and cytokines to cause 

extracellular immunity and acquired immunity. 
m T lymphocytes produce cytokines to cause intracellular 

immunity and acquired immunity. 

The T cell component of the immune system identifies 
cells containing antigens and signals B cells and other com- 
ponents of the immune system to attack infected cells. T lym- 
phocytes do not secrete antibodies. T lymphocytes are 
subdivided into effector cells and regulator cells. The cyto- 
toxic cell or killer T cell is the primary effector cell. Regulator 
T cells are divided into two subsets known as helper T cells 
and suppressor T cells. In addition to destroying viruses 
within cells marked as “non self,” cytotoxic T lymphocytes 
also attack malignant cells and are responsible for the rejec- 
tion of transplanted organs and grafted tissues. 

Immune function is also affected with aging, as described in 
the following Nursing Care of the Older Adult box. 

Assessing Altered Immune System 
Function 
Unlike body systems that are composed of closely related 
organs, the immune system is diverse and scattered. Optimal 
immune function depends on intact skin and mucous mem- 
brane barriers, adequate blood cell production and differentia- 
tion, a functional system of lymphatics and the spleen, and the 
ability to differentiate foreign tissue and pathogens from nor- 
mal body tissue and flora. Because of this diversity of organs 
and function, assessment of the immune system is often inte- 
grated throughout the history and physical examination. 

Health History 
Before conducting the health history, review the biographic 
data, including age, gender, race, and ethnic background. Many 
autoimmune disorders are more prevalent in women than in 
men. Family history is also important because there is a genetic 
component in the etiology of many disorders affecting the 
immune system. 

Immunosenescence refers to the decline in immune system 
effectiveness brought about by aging (Hakim & Gress, 2007). 
Changes associated with this decline include involution of the thy- 
mus with less competent T cell maturation, diminished antibody 
production and adhesion, and decreased tolerance of self anti- 
gens. Increased morbidity and mortality associated with infection 
and increases in cancer and autoimmune disorders result from 
these changes. Recent studies show improved immune function 
when elderly subjects receive a nutritional supplement formulated 
to stimulate the immune systems (Langkamp-Henken et al., 2006). 
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Many interview questions related to the immune system and 

disorders that affect it are of a sensitive nature. Be sure to pro- 

vide privacy prior to the interview. If family members are pres- 

ent, request that they leave. Ask the least sensitive questions 

before moving into those that are more sensitive, such as those 

related to the use of illicit drugs or sexual activity. Cultural sen- 

sitivity is necessary for effective communication. 

Physical Assessment 
The techniques of inspection and palpation are used to assess a 

patient’s immune system. 

= Assess the general appearance; evident fatigue or weakness 

may indicate acute or chronic illness or immunodeficiency. 

Note whether the stated and apparent age coincide. Assess 

height, weight, and body type for apparent weight loss or 

wasting. Observe ease of movement and note any evident 

stiffness or difficulty moving. Check vital signs. An elevated 

temperature may indicate an infection or inflammatory 

response. 

= Inspect the mucous membranes of the nose and mouth for 

color and condition. Pale, boggy (edematous) nasal mucosa 

is often associated with chronic allergies. Note petechiae, 

white patches, or lacy white plaques in the oral mucosa; they 

may indicate hemolysis or immunodeficiency. 

a Assess skin color, temperature, and moisture. Pale or jaun- 

diced skin may indicate a hemolytic reaction. Pallor may also 

indicate bone marrow suppression with accompanying 

immunodeficiency. Inspect the skin for evidence of rashes or 

lesions, such as petechiae; numerous bruises; purple or blue 

patches or lesions indicative of Kaposi’s sarcoma; and 

wounds that are infected, inflamed, or unhealed. Note the 

location and distribution of any rashes or lesions. 

= Inspect and palpate the cervical, axillae, and groin lymph nodes 

for evidence of lymphadenopathy (swelling) or tenderness. 

a Inspect and palpate the joints for redness, swelling, tenderness, 

or deformity, which may indicate an autoimmune disorder 

such as rheumatoid arthritis or systemic lupus erythematosus. 

Assess joint range of motion, including the spine. 

The Patient with a 
Hypersensitivity Reaction 
Hypersensitivity is an altered immune response to an antigen 

that results in harm to the patient. When the antigen is envi- 

ronmental or exogenous, it is called an allergy, and the antigen 

is referred to as an allergen. The tissue response to a hyper- 

sensitivity reaction may be bothersome, causing a runny nose 

or itchy eyes, or it may be life threatening, leading to blood cell 

hemolysis or laryngospasm, an involuntary tightening of the 

muscles of larynx that causes difficulty inhaling. 

Hypersensitivity reactions are primarily classified by the type 

of immune response that occurs on contact with the allergen. 

They may also be classified as immediate or delayed hypersen- 

sitivity responses. Anaphylaxis and transfusion reactions are 

examples of immediate hypersensitivity reactions; contact der- 

matitis is a typical delayed response. Allergies are sometimes 
referred to by the affected organ system (e.g., allergic rhinitis) or 
the allergen involved, as in hay fever. More than one type of reac- 
tion may occur simultaneously (King et al., 2005). 

Pathophysiology 
In a hypersensitivity reaction, an antigen-antibody or 

antigen-lymphocyte interaction causes a response that is dam- 

aging to body tissues. Antigen—antibody responses characterize 

types I, II, and III, also known as immediate hypersensitivity 

responses. Type IV hypersensitivity is an antigen—lymphocyte 

reaction, resulting in a delayed hypersensitivity response. 

Type | IgE-Mediated Hypersensitivity 

Common hypersensitivity reactions, such as allergic asthma, 

allergic rhinitis (hay fever), allergic conjunctivitis, hives 

(urticaria), and anaphylactic shock, are typical of type I or IgE- 

mediated hypersensitivity. This type of hypersensitivity 

response is triggered when an allergen interacts with IgE bound 

to mast cells and basophils. The antigen—antibody complex 

prompts release of histamine and other chemical mediators, 

complement, acetylcholine, kinins, and chemotactic factors 

(Figure 13-1 Ml). 

When a potent allergen such as bee or wasp venom or a drug 

is injected, resulting in widespread antibody—antigen reaction 

and response to these chemical mediators, a systemic response 

such as anaphylaxis, urticaria, or angioedema (localized, rapid 

swelling beneath the skin) results. 

Anaphylaxis is an acute systemic type I response that 

occurs in highly sensitive persons following injection of a spe- 

cific antigen. Substances known to trigger anaphylaxis are 

summarized in Box 13-1. Anaphylaxis rarely follows oral 

ingestion although this is possible. Food allergies are the cause 

of approximately 150 deaths per year in the United States 

(CDC, 2007). 
The reaction begins within minutes of exposure to the allergen 

and may be almost instantaneous. The release of histamine and 

other mediators causes vasodilation and increased capillary per- 

meability, smooth muscle contraction, and bronchial constric- 

tion. These chemical mediators cause the typical manifestations 
of anaphylaxis. Initially, a sense of foreboding or uneasiness, 

light-headedness, and itching palms and scalp may be noted. 

Hives may develop, along with angioedema of the eyelids, lips, 

tongue, hands, feet, and genitals. Swelling can also affect the 

uvula and larynx, impairing breathing. This is further compli- 

cated by bronchial constriction, manifested by air hunger, stridor 

and wheezing, and a barking cough. These respiratory effects can 

be lethal if the reaction is severe and intervention is not provided 

BOX 13-1 Substances Known to Trigger Anaphylaxis in 

Sensitized Persons 

Hormones: 
Enzymes: 

insulin, vasopressin, parathormone 

trypsin, chymotrypsin, penicillinase 
Pollens: ragweed, grass, trees 
Foods: eggs, seafood, nuts, grains, beans, cottonseed 
oil, chocolate 

Vitamins: thiamine, folic acid 
Insect Venom: yellow jacket, hornet, paper wasp, 
honey bee 

Occupational Agents: 
Antibiotics: 
nitrofurantoin 

Local Anesthetics: 

rubber, latex, industrial chemicals 
penicillins, cephalosporins, amphotericin B, 

procaine, lidocaine 



Sensitization stage 

Antigen (allergen) invades 
body. 

Plasma cells produce large 
amounts of class IgE 
antibodies against allergen. 

: 

IgE antibodies attach to mast 
cells in body tissues. 

Subsequent (secondary) responses 

More of same allergen 
invades body. 

Allergen combines with IgE 

attached to mast cells, which 
triggers release of histamine 
(and other chemicals) from 

mast cell granules. 

Histamine causes blood 

vessels to dilate and become 

leaky, which promotes 

edema; stimulates release of 

large amounts of mucus; and 

Causes smooth muscles to 
contract (if respiratory system 

is site of allergen entry, 
asthma may ensue). eee eS 

Outpouring of fluid 
from capillaries 

Figure 13-1 @ Type | IgE-mediated hypersensitivity response. 

immediately. Vasodilation and fluid loss from the vascular sys- 
tem can lead to impaired tissue perfusion and hypotension, a con- 
dition known as anaphylactic shock (22 see Chapter 11). 

Fortunately, localized responses are more common mani- 
festations of type I hypersensitivity. Atopic reactions, which 
have a genetic predisposition, are localized, rather than sys- 
temic, IgE-mediated responses to an allergen. They are the 
result of contact of the allergen with cell-bound IgE in the 

bronchial tree, nasal mucosa, and conjunctival tissues. 

Chemical mediators are released locally, producing symptoms 
such as asthma, allergic rhinitis (hay fever), conjunctivitis, or 

atopic dermatitis. Allergens commonly associated with atopic 

reactions of this type include pollens, fungal spores, house dust 
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mites, animal dander, and feathers (Porth & Matfin, 2009). 
When an allergic response to food occurs in the digestive sys- 
tem, nausea, vomiting, diarrhea, and cramping may develop. If 
the gastrointestinal mucosa is altered by a local allergic 
response, then the allergen may be absorbed, leading to a sys- 
temic reaction. Urticaria (hives) is the most common systemic 
response to food allergies. 

Type Il Cytotoxic Hypersensitivity 
A hemolytic transfusion reaction to blood of an incompatible 
type is characteristic of a type II or cytotoxic hypersensitivity 
reaction. IgG or IgM type antibodies are formed to a cell-bound 
antigen such as the ABO or Rh antigen. When these antibodies 
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bind with the antigen, the complement cascade is activated, 

resulting in destruction of the target cell (Figure 13-2 Wl). 

Type II reactions may be stimulated by an exogenous anti- 

gen, such as foreign tissue or cells, or a drug reaction in which 

the drug forms an antigenic complex on the surface of a blood 

cell, stimulating the production of antibodies. The affected cell 

is then destroyed in the resulting antigen—antibody reaction; for 

example, hemolytic anemia is sometimes associated with the 

administration of drugs such as penicillins, cephalosporins, and 

streptomycin. Withdrawal of the drug stops the reaction and 

cell destruction (Porth, 2007). 

Endogenous antigens can also stimulate a type II reaction, 

resulting in an autoimmune disorder such as Goodpasture’s syn- 

drome (pulmonary hemorrhage and glomerulonephritis), in 

which antigens are formed to specific tissues in the lungs and kid- 

neys. Hashimoto’s thyroiditis and autoimmune hemolytic anemia 

are additional examples of autoimmune type II reactions. 

Type III Immune Complex—Mediated Hypersensitivity 

Type III hypersensitivity reactions result from the formation of 

IgG or IgM antibody—antigen immune complexes in the circu- 

lation. When these complexes are deposited in vessel walls and 

extravascular tissues, complement is activated and chemical 

mediators of inflammation such as histamine are released. 

Chemotactic factors attract neutrophils to the site of inflamma- 

tion. When neutrophils attempt to phagocytize the immune 

complexes, lysosomal enzymes are released, increasing tissue 

damage (Figure 13-3 Ml). 

Antigen attached to foreign 

cell or tissue. 

Plasma cell 

Plasma cells produce IgG or 

IgM antibodies, which bind 

to antigens. 

Binding of antigens with 

antibodies stimulates 

complement activation. 

Complement activation results 

in destruction of the target cell 

by lysis, phagocytosis, or 

activation of killer T cells. 

’ Cell lysis 

Figure 13—2 @ Type II cytotoxic hypersensitivity response. 

Either systemic or local responses may be seen with type III 

reactions. For example, serum sickness is a systemic response, 

named because it was first identified after administration of 

foreign serum (e.g., horse antitetanus toxin). Although foreign 

serums are no longer administered, serum sickness still occurs 

in response to some drugs, such as penicillin and sulfén- 

amides. Immune complexes are deposited in walls of small 

blood vessels, the kidneys, and joints. Manifestations of serum 

sickness include fever, urticaria or rash, arthralgias, myalgias, 

and lymphadenopathy. 

Localized responses may occur at a number of different sites. 

As immune complexes accumulate in the glomerular basement 

membrane of the kidneys—for example, following a strepto- 

coccal infection or with systemic lupus erythematosus— 

glomerulonephritis develops. When an antigen such as dust 

from moldy hay is inhaled by agricultural workers, an acute 

alveolar inflammatory response can occur. 

Type IV Delayed Hypersensitivity 
Type IV reactions differ from other hypersensitivity 

responses in two ways. First, these reactions are cell medi- 

ated rather than antibody mediated, involving T cells of the 

immune system. Second, type IV reactions are delayed rather 

than immediate, developing 24 to 48 hours after exposure to 

the antigen. Type IV hypersensitivity responses result from 

an exaggerated interaction between an antigen and normal 

cell-mediated mechanisms. This exaggerated interaction 

results in the release of soluble inflammatory and immune 

>———— Antigen 

Phagocyte Killer T cell 



Antigens invade body and 
bind to antibodies in 

Circulation. Antigen—antibody 
complexes are formed, 
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Figure 13—3 @ Type II immune complex—mediated hypersensitivity response. 

mediators (from the lysozymes within the macrophages) and 
recruitment of killer T cells, causing local tissue destruction 
(Figure 13-4 m). 

Contact dermatitis is a classic example of a type IV reac- 
tion. Intense redness, itching, blister formation, and thicken- 
ing affect the skin in the area exposed to the antigen. Many 
antigens can provoke this response; poison ivy is a prime per- 
petrator. In the healthcare setting, an allergic response to 
latex can also produce contact dermatitis. An estimated 8% 
to 13% of healthcare workers are allergic to latex and sensi- 
tivity remains beyond 5 years, making continued avoidance 
very important (Smith et al., 2007). Other examples of cell- 
mediated responses include a positive tuberculin test and 
graft rejection episodes. 

Latex Allergy 
Although protective against infection, the repetitive use of 
latex gloves creates a persistent exposure to latex for health- 
care workers. When gloves are powdered with cornstarch to 

facilitate donning and removing gloves, the cornstarch parti- 
cles aerosolize when the gloves are removed. The cornstarch 
includes latex particles. This creates a respiratory exposure as 
well as dermal exposure to latex. In addition, chemicals used 
in the manufacture of latex products may be irritating. Products 
such as balloons, condoms, and rubber bands are commonly 
made of latex. 

Sensitivity to latex develops without the user being aware 
until a rash appears on the hands. Type IV hypersensitivity 
(contact dermatitis) can progress to type I systemic allergic 
reactions without previous symptoms signaling an escalation. 
It is important to protect the patient and the healthcare worker 
who is allergic to latex. Prevention is aided by employers who 
select products free of latex. Nonlatex gloves are recom- 
mended for use where there is no contact with infectious mate- 
rials or blood. Workers should be screened periodically to 
detect symptoms of allergy and educated about latex sources. 
Hand hygiene after using latex products limits exposure 
(NIOSH, 2008). 
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Figure 13—4 @ Type IV delayed hypersensitivity response. 

Interdisciplinary Care 
The focus of care for patients with allergic responses is to min- 

imize exposure to the allergen, prevent the hypersensitivity 

response, and provide prompt, effective interventions for aller- 

gic responses. Identifying allergens for the individual to reduce 

the likelihood of exposure is a key aspect of management. A 

complete history of the patient’s allergies is obtained, includ- 

ing medications, foods, animals, plants, and other materials. 

The type of hypersensitivity response is documented, as is its 

onset, manifestations, and usual treatment. 

When a documented or suspected hypersensitivity reaction 

occurs, the allergen (e.g., intravenous medication or transfusion) 

is withdrawn immediately. With a type I hypersensitivity 

response, managing the patient’s airway takes highest priority, 

followed by maintaining cardiac output. Type II hypersensitivity 

responses may necessitate aggressive management of bleeding 

or renal failure. A type III ((mmune complex) reaction is treated 
by removing the offending antigen and interrupting the inflam- 

matory response. 
With a hypersensitivity response, supportive care is impor- 

tant to relieve discomfort. This often involves the administration 

of selected antihistamine or anti-inflammatory medications. 

Antigen-presenting cell 

T cell 

Lysozymes 

Macrophage 

Other therapies may be prescribed in selected instances, such as 

plasmapheresis, a procedure that involves continually with- 

drawing and reinfusing blood from the patient while removing 

the allergic components from the plasma portion. 

Diagnosis 
To identify possible allergens or hypersensitivity reactions, the 

following laboratory tests may be ordered: 

a White blood cell (WBC) count with differential can detect 

high levels of circulating eosinophils. Increased numbers 

of eosinophils are often present in patients with type I 

hypersensitivities. 

ws Radioallergosorbent test (RAST) is a blood test that meas- 

ures the amount of IgE directed toward specific allergens. 

Test results are compared with control values and used to 

identify hypersensitivities. RAST may also be used instead 

of skin testing if a severe allergic response is suspected 

(American Association of Clinical Chemistry, 2006). 

m Blood type and crossmatch are ordered prior to any antic- 

ipated transfusions. This diagnostic test is described in 

ce Chapter 11. Other blood tests associated with blood 

transfusions are a Coombs’ Direct (to detect antibodies on 

red blood cells [RBCs]) and a Coombs’ Indirect (to check 



recipient’s and donor’s blood for antibodies before a 
blood transfusion), 

= Immune complex assays may be performed to detect the 
presence of circulating immune complexes in suspected 
type III hypersensitivity responses. The normal result is a 
test negative for circulating immune complexes. A negative 
test does not, however, rule out an immune complex hyper- 
sensitivity response. 

= Complement assay is also useful in detecting immune com- 
plex disorders. In these disorders, complement is, in effect, 
used up by the development of anti gen—antibody complexes. 
Decreased levels are seen on examination. Both total com- 
plement level and amounts of individual components of the 
complement cascade can be determined. 

g 

Skin Tests for Allergies 
Skin tests are also used to determine causes of hypersensi- 
tivity reactions. These tests are used to identify specific 
allergens to which a person may be sensitive. Allergens for 
testing are selected according to the patient’s history. Test 
solutions made from extracts of inhaled, ingested, or 
injected materials, such as pollens, mites, venoms, or some 
drugs, are used for the prick test and intradermal testing. 
Epicutaneous testing (prick testing) is generally done first to 
avoid a systemic reaction; it is followed by intradermal test- 
ing of allergens with a negative response to prick testing. 
Substances that cause a reaction to the prick test should not 
be tested intradermally. 

= Prick (epicutaneous or puncture) test: A drop of diluted 
allergenic extract is placed on the skin, and the skin is then 
pricked or punctured through the drop. With a positive test, a 
localized pruritic (itchy) wheal and erythema occur. The 
response is maximal at 15 to 20 minutes. 

= /ntradermal: A small amount of allergen extract at a 1:500 
or 1:1000 dilution is injected intradermally in the forearm or 
intrascapular area. If several allergens are being tested, injec- 
tions are spaced 0.25 to 0.5 apart. As control measures, plain 
diluent (negative control) and histamine (positive control) 
are injected. If there is no response to a particular allergen at 
15 to 20 minutes, the test is negative. The appearance of a 
wheal and erythema, with a wheal diameter at least 5 mm 
greater than that produced by the control, indicates a positive 
response (Figure 13—5 @). 

= Patch: A 1-inch patch impregnated with the allergen (e.g., 
perfume, cosmetics, detergents, or clothing fibers) is applied 
to the skin for 48 hours. Absence of a response indicates a 
negative test result. Positive responses are graded from mild 
(erythema in the exposed area) to severe (erythema, papules, 
vesicles, or ulceration). 

Food Allergy Testing 
Food allergy testing is performed when a food allergy is sus- 

pected but the source or implicated food item has not been 

clearly identified. Food allergy symptoms are typically demon- 

strated within hours of eating. The patient is asked to keep a 

diary of foods consumed and allergic responses for a week. An 

elimination diet, excluding most common food allergens and 

all suspected foods) is then prescribed for one week. If symp- 

toms do not improve, a different variation of the elimination 
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Figure 13—5 @ Skin testing on the forearm showing induration and 
erythema typical of a positive response to an antigen. 
Source: Southern Illinois University/Photo Researchers, Inc. 

diet is prescribed. If symptoms are relieved, foods are reintro- 
duced to the diet one at a time until symptoms recur, indicating 
allergy to that food. 

Medications 
When it is impossible to avoid the offending allergen and aller- 
gic manifestations are severe or disrupt the patient’s activities 
of daily living (ADLs), medications may be prescribed. 
Immunotherapy, also called hyposensitization or desensitiza- 
tion, consists of injecting an extract of the allergen(s) in grad- 
ually increasing doses. Immunotherapy is used primarily for 
allergic rhinitis or asthma related to inhaled allergens. It has 
also been shown to be effective in preventing anaphylactic 
Tesponses to insect venom. With weekly or biweekly subcuta- 
neous injections of the allergen, the patient develops IgG anti- 
bodies to the allergen that appear to block effectively the 
allergic IgE-mediated response. Once a therapy plateau is 
reached, injections may be discontinued or continued indefi- 
nitely either monthly or bimonthly. 

Antihistamines are the major class of drugs used in treating 
the symptoms of hypersensitivity responses, type I in particular. 
They are also useful to some extent in relieving manifestations 
(such as urticaria) of some type II and type III reactions. 
Antihistamines block H , histamine receptors, acting as a com- 
petitive antagonist to histamine, but they do not affect the pro- 
duction or release of histamine. The prototype antihistamine is 
diphenhydramine (Benadry]). It and other antihistamines allevi- 
ate the systemic effects of histamine such as urticaria and 
angioedema (localized tissue swelling). They are also useful in 
relieving allergic rhinitis, drying respiratory secretions through 
an anticholinergic effect. The preferred route of administration 
is oral, although diphenhydramine and others can be given par- 
enterally, particularly when immediate action is needed, as in 
anaphylaxis. Side effects include drowsiness and dry mouth. 
Antihistamines are not effective in relieving asthmatic 
responses to allergens and may actually worsen symptoms by 
their drying effect on respiratory secretions. Antihistamines are 
often combined with a sympathomimetic agent such as pseu- 
doephedrine to improve their decongestant activity and coun- 
teract their sedative effect. Antihistamines and decongestants 
are discussed further in o> Chapter 35. 
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Glucocorticoids (corticosteroids) are used in both systemic 

and topical forms for many types of hypersensitivity responses. 

Their anti-inflammatory effects, rather than their immunosup- 

pressive effects, are of most benefit. A short course of cortico- 

steroid therapy is often used for severe asthma, allergic contact 

dermatitis, and some immune-complex disorders; alternate-day 

dosing is preferred in long-term use (McPhee & Papadakis, 

2009). Corticosteroids in topical forms or delivered by inhaler 

may be used for longer periods of time with few side effects; 

however, systemic absorption can occur. 

Other Therapies 
Other treatments used for hypersensitivity responses are gener- 

ally dictated by the severity of the response and the organ sys- 

tem affected. Airway management takes highest priority for the 

patient with an acute anaphylactic reaction. Insertion of an 

endotracheal tube or emergency tracheostomy may be required 

to maintain airway patency with severe laryngospasm. Because 

anaphylaxis places the person at risk for vasomotor collapse 

and significant hypotension, it is necessary to insert an intra- 

venous line and initiate fluid resuscitation with an isotonic 

solution such as Ringer’s lactate. 

Plasmapheresis, removal of harmful components in the plasma 

(also known as plasma exchange therapy), may be used to treat 

immune complex responses such as glomerulonephritis and 

Goodpasture’s syndrome. Plasma and the glomerular-damaging 

antibody—antigen complexes are removed by passing the patient’s 

blood through a blood cell separator. The RBCs are then returned 

to the patient along with an equal amount of albumin or human 

plasma. This procedure is usually done in a series rather than as 

a one-time treatment. It is not without risk, and informed consent 

is required. Potential complications of plasmapheresis include 

those associated with intravenous catheters, shifts in fluid bal- 

ance, and alteration of blood clotting. 

Treatment of Anaphylaxis 
The immediate treatment for anaphylaxis is parenteral epineph- 

rine, an adrenergic agonist (sympathomimetic) drug that has 

both vasoconstricting and bronchodilating effects. These quali- 

ties, combined with its rapid action, make epinephrine ideal for 

treating an anaphylactic reaction. For mild reactions with 

wheezing, pruritus, urticaria, and angioedema, a subcutaneous 

injection of 0.3 to 0.5 mL of 1:1000 epinephrine is generally 

sufficient. For patients with an injected toxin such as a bee sting, 

an additional amount equivalent to one-half the above may be 

injected directly into the site of the sting and a tourniquet 

applied above it to prevent further systemic absorption. 

Intravenous epinephrine using a 1:100,000 concentration may 

be used in the patient with a more severe anaphylactic reaction. 

ZO Nursing Care 
Nursing care related to hypersensitivity reactions is primarily 

directed toward prevention, early identification, and providing 

prompt, effective treatment. 

Health Promotion 
Health promotion activities include helping patients identify 
possible allergens that prompt a hypersensitivity response and 
discussing strategies to avoid these allergens. Anyone with 

severe food allergies may need referral to a dietitian to discuss 

necessary dietary changes and ways to continue meeting nutri- 

ent needs. It is important that persons with hypersensitivities 

inform healthcare personnel of all allergens. People who expe- 

rience anaphylactic reactions should wear a Medic- Alert 

bracelet or tag at all times to identify the substance(s) that pro- 

vokes this response. Patients who have experienced an anaphy- 

lactic reaction to insect venom or other potentially unavoidable 

allergens should carry a kit (commonly called a bee sting kit) 

for immediate tréatment of future exposures. This kit typically 

includes a prefilled syringe of epinephrine and an epinephrine 

nebulizer, allowing prompt self-treatment. 

Assessment 
Collect the following data through the health history and phys- 

ical examination. Further focused assessments are described 

with nursing interventions in the next section. 

= Health history: risk factors, hypersensitivities (medications, 

household dust, bee stings, etc.), reaction (rash, hives, diffi- 

culty breathing), type of treatment for hypersensitivity reac- 

tions; allergy skin testing; asthma, hay fever, or dermatitis. 

a Physical assessment: mucous membranes of nose and 

mouth, skin for lesions or rashes, eyes (tearing and redness), 

respiratory rate, and adventitious breath sounds. 

Nursing Diagnoses and Interventions 
Priority nursing diagnoses will vary according to the type of 

hypersensitivity reaction experienced by the patient. Because 

nurses are most likely to become involved with a patient expe- 

riencing a type I or type II response, this section focuses on 

diagnoses for these patients. Airway, breathing, and circulation 

(the ABCs) are of greatest importance for the patient with an 

anaphylactic reaction. 

Ineffective Airway Clearance 

In anaphylactic reactions, the airway may be obstructed due 

to facial angioedema, bronchospasm, or laryngeal edema. 

Establishing and maintaining a patent airway is of highest priority. 

m= Administer oxygen per nasal cannula at a rate of 2 to 4 L/min. 

Apply oxygen emergently and obtain a physician order for 

oxygen administration. Providing external oxygen increases 

the alveolar oxygen and its availability to cells of the body. 

m Assess respiratory rate and pattern, level of consciousness and 

anxiety, nasal flaring, use of accessory muscles of respiration, 

chest wall movement, audible stridor; palpate for respiratory 

excursion; auscultate lung sounds and any adventitious 

sounds, such as wheezes. Extreme anxiety or agitation, nasal 

flaring, stridor, and diminished lung sounds indicate air 

hunger and possible airway obstruction, necessitating imme- 

diate intervention. 

= Position in Fowler’s to high Fowler’s to promote optimal 

lung expansion and ease of breathing. 

m Insert a nasopharyngeal or oropharyngeal airway, and 

arrange for immediate intubation as indicated. Ensuring an 

adequate airway is vital to preserve life. 

= Administer subcutaneous epinephrine 1:1000, 0.3 to 0.5 mL, 

as prescribed. This may be repeated in 20 to 30 minutes if 
necessary. Administer parenteral diphenhydramine (deep 
intramuscular or intravenous) as prescribed. Epinephrine is a 



potent vasoconstrictor and bronchodilator, counteracting 
the effects of histamine. Diphenhydramine is an antihista- 
mine that blocks histamine receptors and their effect. These 
medications can be effective in rapidly reversing manifesta- 
tions of anaphylaxis. 

w Provide calm reassurance. Hypoxemia and air hunger are 
terrifying for the patient. Anxiety can impair the patient’s 
ability to cooperate with treatment and can increase the res- 
piratory rate, making breathing less effective. 

Decreased Cardiac Output 
Peripheral vasodilation and increased capillary permeability from 
the release of histamine can significantly impair cardiac output. 
When it falls to the degree that tissue perfusion becomes impaired 
and hypoxia results, a state of anaphylactic shock exists. 
s Monitor vital signs frequently, noting fall in blood pressure, 

decreasing pulse pressure, tachycardia, and tachypnea. These 
vital sign changes may indicate shock. 

= Assess skin color, temperature, capillary refill, edema, and 
other indicators of peripheral perfusion. As cardiac output falls, 
peripheral vessels constrict and tissue perfusion is impaired. 

= Monitor level of consciousness. A change in level of con- 
sciousness (lethargy, apprehension, or agitation) is often the 
first indicator of decreased cardiac output. 

= Insert one or more large-bore (18-gauge or larger) intra- 
venous catheters as prescribed. /t is important to insert intra- 
venous catheters as soon as possible to provide sites for 
rapid fluid replacement. 

= Administer warmed intravenous solutions of lactated 
Ringer’s or normal saline, as prescribed. These isotonic solu- 
tions help maintain intravascular volume. Warmed solutions 
are used to prevent hypothermia from the rapid administra- 
tion of large amounts of fluid at room temperature (about 
70°F, or 21.1°C). 

a Insert an indwelling catheter, and monitor urinary output fre- 
quently. As the cardiac output drops, the glomerular filtra- 
tion rate (GFR) falls. With an output of less than 30 mL/h, the 
patient is at risk for acute renal failure from ischemia. 

PRACTICE ALERT 
Aggressive fluid therapy may lead to hypervolemia, resulting 
in pulmonary edema; assess for shortness of breath and 
crackles in the lungs. 

PRETEEN  e 

Community-Based Care 
Most hypersensitivity responses are appropriately treated by the 
patient or family members with self-care measures. Teaching is 

a vital component of care. If the patient is at risk for anaphylaxis, 

involving the family in teaching is essential because the response 

may occur with such rapidity that the patient will be unable to 

provide self-care. Include the following points in teaching the 

patient and family about managing hypersensitivities: 

a When and how to use an anaphylaxis kit containing epineph- 

rine and antihistamines in injectable, inhaler, and oral forms 

= When to seek medical attention 

= Use and adverse reactions of antihistamines and decongestants 

a Advantages of autologous blood transfusion if future surgery 
is scheduled 
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# Skin care to prevent and care for contact dermatitis, as dis- 
cussed in o> Chapter 16 

= Helpful resources: 
= ALERT, Inc., Allergy to Latex Education and Resource 
Team (Toll free 1-888-97-ALERT) 

# Food Allergy and Anaphylaxis Network 

The Patient with an Autoimmune 
Disorder 
Maintaining optimal health and preventing disease depend not 
only on the immune system’s ability to recognize and destroy 
foreign tissues and other antigens, but also on the immune SyS- 
tem’s ability to recognize self. When self-recognition is 
impaired and immune defenses are directed against normal 
host tissue, the result is an autoimmune disorder. 

Autoimmune disorders can affect any tissue in the body. 
Some are tissue or organ specific, affecting a particular tissue 
or a particular organ. Hashimoto’s thyroiditis is an example of 
an organ-specific autoimmune disorder. Circulating antibodies 
are formed to certain thyroid components, resulting ultimately 
in destruction of the gland. In other disorders, autoantibodies 
are formed that are not tissue specific, but tend to accumulate 
and cause an inflammatory response in certain tissue, for exam- 
ple, the renal glomeruli or the hepatic small bile ductules. 
Autoimmune disorders may also be systemic, with neither anti- 
bodies nor the resulting inflammatory lesions confined to any 
one organ. Rheumatologic disorders, such as rheumatoid 
arthritis and systemic lupus erythematosus (SLE), are charac- 
teristic of systemic autoimmune disorders. 

Pathophysiology 
The mechanism that causes the immune system to recognize 
host tissue as a foreign antigen is not clear. The following fac- 
tors are under study as possible contributors to the development 
of autoimmune disorders: 

a The release of previously “hidden” antigens into the circula- 
tion, such as DNA or other components of the cell nucleus, 
which elicits an immune response 

a Chemical, physical, or biologic changes in host tissue that cause 
self-antigens to stimulate the production of autoantibodies 

a The introduction of an antigen, such as a bacteria or virus, 
whose antigenic properties closely resemble those of host tis- 
sue, resulting in the production of antibodies that target not 
only the foreign antigen but also normal tissue. This is termed 
molecular mimicry. Heart damage in rheumatic fever and 
acute glomerulonephritis following beta-hemolytic strepto- 
coccal infections are examples of the development of anti- 
bodies against normal tissue (Porth & Matfin, 2009). 

# A defect in normal cellular immune function that allows 
B cells to produce autoantibodies unchecked 

m Initiation of the autoimmune response by very slow-growing 
mycobacteria 

Although the exact mechanism producing autoimmunity is 
unclear, several characteristics of autoimmune diseases are 
known. It is apparent that genetics plays a role because a higher 
incidence is seen in family members of people with autoimmune 
disorders. More than one genetic change is likely occurring to 
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cause development of these disorders. Autoimmune disorders 

are far more prevalent in females than in males. There is evi- 

dence that estrogen stimulates the immune response while 

androgens suppress the immune response (Porth, 2007). 

The disorders tend to overlap, so that the patient with one 

autoimmune disorder may develop another or some manifesta- 

tions of another. The onset of an autoimmune disorder is fre- 

quently associated with a physical or psychologic stressor. 

Autoimmune disorders are frequently characterized by periods 

of exacerbation and remission. 

Specific autoimmune disorders are discussed in the sections 

of this textbook related to the affected organ systems or func- 

tional disruption. 

Interdisciplinary Care 
For the most part, the diagnosis of an autoimmune disorder is 

based on the patient’s manifestations. Although the manifesta- 

tions of these disorders can often be managed, a cure typically 

is not possible unless the affected target tissue is removed (e.g., 

colectomy for the patient with ulcerative colitis). 

Diagnosis 
Serologic assays are used to identify and measure antibodies 

directed toward host tissue antigens or normal cellular com- 

ponents. Many detectable autoantibodies are not specific to a 

single autoimmune disorder and are used to establish the 

autoimmune process rather than the specific disorder. 

Although healthy people often have low levels of autoanti- 

bodies, levels are much higher in patients affected by an 

autoimmune disorder. The following serologic assays may 

be ordered: 

a Antinuclear antibody (ANA) detects antibodies produced to 

DNA and other nuclear material. These antibodies can cause 

tissue damage characteristic of autoimmune disorders such as 

SLE. The patient’s serum is combined with nuclear material 

and tagged antihuman antibody to detect ANA-antihuman 

antibody complexes. A negative, or normal, result is a titer 

< 1:20. When complexes are detected at higher titer levels 

(> 1:20), the test is positive for ANA. 

a Lupus erythematosus (LE) cell test is used to detect SLE 

and monitor its treatment. Neutrophils that contain large 

masses of phagocytized DNA from the nuclei of PMNs are 

called LE cells. Like the ANA, the LE cell test is nonspe- 

cific for SLE. A positive result may also be seen in rheuma- 

toid arthritis (RA) or with medications such as isoniazid, 

clofibrate, penicillin, phenytoin, procainamide, strepto- 

mycin, tetracycline, trazodone, oral contraceptives, or sul- 

fonamide drugs. 

w Rheumatoid factor (RF) is an immunoglobulin present in the 

serum of approximately 80% of patients with rheumatoid 

arthritis. A person with RA may not have detectable RF 

(Porth & Matfin, 2009). Low titer levels (< 1:20) may nor- 

mally be present in the older adult. An RF titer 1:80 or higher 

indicates RA. A titer between 1:20 and 1:80 could indicate 
SLE, scleroderma, or liver cirrhosis. Results are also 
reported as IU/ml; above 20 IU/ml is indicative of RA or 
Sjogren’s syndrome, a disease in which autoantibodies 
attack the moisture-producing glands to cause dry eyes and 
dry mouth (Delaleu et al., 2009). 

= Complement assay may also be useful in identifying 

autoimmune disorders. In these disorders, complement may 

be consumed in the development of antigen—antibody com- 

plexes. Decreased levels are seen on examination. Both total 

complement level and amounts of individual components, of 

the complement cascade can be determined. 

= Anti CCP antibody test is a blood test for RA. It measures 

anti-cyclic citrullinated peptide antibody in blood; the results 

are specific for. RA. These antibodies replace normal protein 

in the joints of patients with RA. 

Medications “ 
Various approaches are used in the treatment of autoimmune 

disorders. 

= Anti-inflammatory medications such as aspirin, nonsteroidal 

anti-inflammatory drugs (NSAIDs), and corticosteroids may be 

prescribed to reduce the inflammatory response and minimize 

tissue damage. When these agents are not effective or well tol- 

erated by the patient, disease-modifying antirheumatic drugs or 

slow-acting anti-inflammatory medications may be prescribed. 

= Cytotoxic drugs (described in the next section) may be used 

in combination with plasmapheresis in treating many 

autoimmune disorders. 

a Disease-modifying antirheumatic drugs (DMARDs) reduce 

manifestations, reduce or prevent joint damage, and pre- 

serve the structure and function of the joints in patients with 

RA. The most common DMARDs in current use are 

methotrexate (Rheumatrex), sulfasalazine (Azulfidine), 

hydroxychloroquine (Plaquenil), leflunomide (Arava), and 

cyclosporine (Sandimmune, Neoral). 

m= Another class of antirheumatic drugs, referred to as 

biologicals or biological response modifiers, consists of 

laboratory-produced proteins that decrease the inflammatory 

process. These antibodies bind tumor necrosis factor alpha 

(TNF-a) and interleukin-1, both infiammatory elements. 

These medications include infliximab (Remicade) or adali- 

mumab (Humira), etanercept (Enbrel), anakinra (Kineret), 

Rituxan, and abatacept (Orencia). 

= Slow-acting anti-inflammatory drugs, including gold salts, 

hydroxychloroquine (Plaquenil), and penicillamine, may be 

used when other therapies are ineffective or not tolerated by 

the patient. These drugs, however, are relatively toxic and 

less frequently used. 

ZO Nursing Care 
Nursing interventions for the patient with an autoimmune dis- 

order are individualized and tailored to needs dictated by man- 

ifestations of the disorder. Nurses often will be involved with 

the patient in an outpatient setting, evaluating the patient’s 

response to therapy and self-care management. 

Consider the following nursing diagnoses in planning care 

for the patient with an autoimmune disorder: 

a Activity Intolerance related to inflammatory effects of 
autoimmune disorder 

a Ineffective Coping related to chronic disease process 
= Interrupted Family Processes related to lack of understand- 

ing about autoimmune disorder and its effects 
a Ineffective Protection related to disordered immune function 
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Community-Based Care 
Because many autoimmune disorders are chronic, teaching the patient and family about the disorder and its management is a 
key nursing intervention. The patient may be taking drugs with 
multiple side effects or long-term effects, necessitating effec- 
tive teaching. Patients with autoimmune disorders often do not 
appear to be ill, making it difficult for friends and families to 
understand their care needs. The chronicity of these disorders 
also puts the patient at high risk for unproven remedies and 
quackery. Provide psychologic support, listening, and teaching, 
In addition, suggest resources such as local Support groups and 
the American Autoimmune Related Diseases Association. 

The Patient with a Tissue 
Transplant 
Since the first kidney transplant was performed from one iden- 
tical twin to the other in 1954, organ and tissue transplantation 
have become increasingly popular and viable treatment 
options. The transplantation of avascular tissues, such as skin, 
cornea, bone, and heart valves, is considered routine, with lit- 
tle need for tissue matching and immunosuppression (the use 
of drugs to make the immune response less effective). 
Transplants of organs (e.g., the kidney, heart, heart and lung, 
liver, and bone marrow) are increasingly common. Commonly 
performed organ transplants are outlined in Table 13-1; suc- 
cess rates refer to survival of the transplant recipient. 

Transplant success is closely tied to obtaining an organ with 
tissue antigens as close to those of the recipient as possible. 
Every body cell has cell surface antigens known as human 
leukocyte antigens (HLA) that are unique to the individual, Even 
though identical twins may have the same HLA type, a few of 
their antigens may be dissimilar enough to cause a transplant 
between them to be rejected. Matching the HLA type of the 
donor and recipient as closely as possible decreases the potential 
for rejection of the transplanted organ or tissue but does not elim- 
inate it. Combining multiple organs for transplant such as liver- 
kidney, heart-liver, or heart-lung seems to be protective from 
rejection. The multiplicity of antigens seems to increase toler- 
ance or may produce an “immune paralysis” (Rana et al., 2008). 

TABLE 13-1 Organ Transplant Indications and Success Rate 

ORGAN GRAFT TYPE 

_Kidney Allograft; may be isograft 

Heart Allograft 

Lung Allograft 

INDICATIONS FOR TRANSPLANT 

End-stage renal disease 

End-stage cardiac disease refractory to medical management 

Pulmonary hypertension, cystic fibrosis, pulmonary fibrosis, 

Pathophysiology 
An autograft, a transplant of the patient’s own tissue, is the 
most successful type of tissue transplant. Skin grafts are the 
most common examples of autografts. Increasingly, autologous 
bone marrow transplants and blood transfusions are being used 
to reduce immunologic responses. When the donor and recipi- 
ent are identical twins, the term isograft is used. Because of the 
high likelihood of an HLA match, the success of these grafts 1s 
good and rejection episodes are mild. 

Few people, however, have an identical twin to provide tis- 
sue for donation, and when the need is for an organ such as the 
heart, liver, or lungs, a living-donor transplantation is not pos- 
sible. Most often, organ and tissue transplants are allografts, 
which are grafts between members of the same species that 
have different genotypes and HLA. Allografts may come from 
living donors; examples are bone marrow, blood, and a kidney. 
Most often, organs for transplantation are obtained from a 
cadaver. Donors are typically people who meet the criteria for 
brain death; are less than 65 years old; and are free of systemic 
disease, malignancy, or infection, including HIV, hepatitis B, or 
hepatitis C. The organ is removed immediately before or after 
cardiac arrest and preserved until it is transplanted into the wait- 
ing recipient. Finally, xenograft is a transplant from an animal 
species to a human. These transplants are the least successful 
but may be used in selected instances, such as the use of pig skin 
as a temporary covering for a massive burn. 

Tissue typing is used to determine histocompatibility, the 
ability of cells and tissues to survive transplantation without 
immunologic interference by the recipient. Tissue typing is 
performed in an attempt to match the donor and recipient as 
closely as possible for HLA type and blood type and to identify 
preformed antibodies to the donor’s HLA. 

Both antibody-mediated and cell-mediated immune 
responses are involved in the complex process of host-versus- 
graft transplant rejection. Host macrophages process donor 
antigen, presenting it to T and B lymphocytes. Activated lym- 
phocytes (B and T cells) produce both antibody- and cell- 
mediated effects. Killer T cells bind with cells of the 
transplanted organ, resulting in cell lysis. Helper T cells stim- 
ulate the multiplication and differentiation of B cells, and 

SUCCESS RATE 

88.1% at 5 years 

74.4% at 5 years 

52.6 % at 5 years 
chronic obstructive pulmonary disease 

Liver Allograft Severe liver dysfunction due to chronic active hepatitis, primary 73.6 % 5-year survival 
biliary cirrhosis, sclerosing cholangitis 

Autograft or allograft 

Autograft, allograft, or 
xenograft 

Bone marrow 

Skin 

Allograft 

Pancreas Allograft 

Islet cells Allograft (multiple donor) 

Source: US Transplant.org; Scientific registry of transplant recipients, http://www.ustransplant.org/ 

Cornea 

Leukemia, aplastic anemia, congenital immunologic defects 

Severe burns, plastic surgery 

Corneal ulceration and opacification 

Pancreatic insufficiency, diabetes 

Type 1 diabetes mellitus 

30%-70% cure 

> 95% at 5 years 

> 95% at 5 years 

88.1% at 5 years 

100% > 2 years 
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antibodies are produced to graft endothelium. Complement 

activation or antibody-dependent cell-mediated cytotoxicity 

leads to transplant cell destruction. Rejection typically begins 

after the first 24 hours of the transplant, although it may pres- 

ent immediately. Rejection episodes are characterized as 

hyperacute, acute, or chronic, as summarized in Table 13-2. 

Hyperacute tissue rejection occurs immediately to 2 to 3 days 

after the transplant of new tissue. Hyperacute rejection is due 

to preformed antibodies and sensitized T cells to antigens in the 

donor organ. It is most likely to occur in patients who have had 

a previous organ or tissue transplant, such as a blood transfu- 

sion, and may be evident even before the transplant procedure 

is completed. The grafted organ initially appears pink and 

healthy, but soon becomes soft and cyanotic as blood flow is 

impaired. Organ function deteriorates rapidly, and manifesta- 

tions of organ failure develop. 

Acute tissue rejection is the most common and treatable type 

of rejection episode. It occurs between 4 days and 3 months after 

the transplant. Acute rejection is mediated primarily by the cel- 

lular immune response, resulting in transplant cell destruction. 

The patient experiencing acute rejection demonstrates manifes- 

tations of the inflammatory process, with fever, redness, swelling, 

and tenderness over the graft site. Signs of impaired function of 

the transplanted organ may be noted (e.g., elevated blood urea 

nitrogen [BUN] and creatinine, liver enzyme and bilirubin eleva- 

tions, or elevated cardiac enzymes and signs of cardiac failure). 

Chronic tissue rejection occurs from 4 months to years after 

transplant of new tissue. Chronic rejection is most likely the 

result of antibody-mediated immune responses. Antibodies and 

complement are deposited in transplant vessel walls, causing 

narrowing and decreased function of the organ due to ischemia. 

The gradual deterioration of transplanted organ function is seen 

with chronic tissue rejection. 

Graft-versus-host disease (GVHD) is a frequent and poten- 

tially fatal complication of bone marrow transplant, some 

liver transplants, or transfusions with nonirradiated blood to 

immunocompromised patients (Porth & Matfin, 2009). When 

there is no close match between donor and recipient HLA, 

immunocompetent cells in the grafted tissue recognize host tis- 

sue as foreign and mount a cell-mediated immune response. If 

the host is immunocompromised, as is often the case when a 

bone marrow transplant is performed, host cells are unable to 

destroy the graft and instead become the targets of destruction. 

TABLE 13-2 Transplant Rejection Episodes 

TYPE CAUSE 

Hyperacute Preexisting antibodies to 
donor ABO or HLA antigens 

PRESENTATION 

Primarily a cell-mediated 
immune response to HLA 
antigens; antibody-mediated 
response may also contribute 

the transplant 

organ function 

Chronic Probably antibody-mediated 
response; may also involve 
inflammatory damage to 
vessel endothelium 

transplant 

organ function 

Occurs within minutes to hours or 

days of the transplant 

Rapid deterioration of organ function 

Occurs within days to months after 

Signs of inflammation and impaired 

Occurs 4 months to years after the 

Three important strategies for preventing or decreasing the 

severity of GVHD include (1) deleting donor T cells in the tissue 

or organ prior to infusion into the patient (however, this may 

increase the risk of graft failure and infection); (2) using umbili- 

cal cord stem cells in adult patients; and (3), closer HLA match- 

ing between donor and recipient. Acute GVHD occurs within the 

first 100 days following a transplant and primarily affects the 

skin, liver, and gastrointestinal tract. The patient develops a mac- 

ulopapular pruritic rash beginning on the palms of the hands and 

soles of the feet. The rash may spread to involve the entire body 

and lead to desquamation. Gastrointestinal manifestations 

include abdominal pain, nausea, and bloody diarrhea. GVHD 

that lasts longer than 100 days is said to be chronic. If it is lim- 

ited to the skin and liver, the prognosis is good. If multiple organs 

are involved, the prognosis is poor (Porth & Matfin, 2009). 

Interdisciplinary Care 
Pretransplant care and post-transplant care are directed toward 

reducing the risk that transplanted tissue will be rejected or 

result in GVHD. Diagnostic studies are directed first at identi- 

fying the potential recipient’s blood type and histocompatibil- 

ity. Potential donors are identified through diagnostic studies, 

and the recipient’s immune response to the transplant is monitored. 

Immunosuppressive therapy with medications is a vital part of 

post-transplant care. The development of effective immuno- 

suppressive drugs as well as improved methods of tissue typing are 

responsible for the success of organ transplants using allografts. 

Diagnosis 
Laboratories specializing in transplant are equipped to make the 

following diagnostic tests prior to organ or tissue transplantation: 

a Blood type of both the donor and recipient are determined 

and they must match. 

a DNA sequencing is made on blood cells to determine histo- 

compatibility. Sequencing can be completed quickly. Quick 

response is important to minimize cold ischemia in cadav- 

erous organs. Diagnostic testing of recipients can be made 

less urgently. 

= Crossmatching of the patient’s serum against the donor’s 

lymphocytes is performed to identify any preformed anti- 

bodies against antigens on donor tissues. If present, these 

antibodies would likely result in an immediate or hyperacute 

graft rejection with probable loss of the transplant. 

TREATMENT 

The transplant usually cannot be saved; pre- 
vent with crossmatch, and use antimetabolites 
or anti-inflammatory drugs before surgery. 

Increase immunosuppression using steroids, 

cyclosporine, monoclonal antibodies, or anti- 
lymphocyte globulins. 

None; loss of graft will occur, requiring 
retransplant. 

Gradual deterioration of 



a HLA histocompatibility testing identifies donors with an 
HLA type close to that of the recipient. It is used primarily to 
identify living donors for bone marrow and kidney trans- 
plant. Because of GVHD, histocompatibility tests to identify 
an identical or very close HLA match are. particularly impor- 
tant in bone marrow transplant. HLA tests are performed 
using lymphocytes from a blood sample. The sample should 
not be obtained within 72 hours of a blood transfusion, 
because this will interfere with results. 

a Mixed lymphocyte culture (MLC) assay tests also are used to 
determine histocompatibility between the donor and the allo- 
graft recipient. This test identifies whether lymphocytes of 
the recipient will react against the potential donor's leukocyte 
antigens (HLA). When a pretransplant test reveals a high 
potential for reaction, pétent immunosuppression may pre- 
vent rejection. If the intended recipient is severely immuno- 
compromised, the results may be falsely negative. Patients 
treated with chemotherapy within 2 weeks of specimen col- 
lection are potentially immunocompromised. 

a Ultrasonography or magnetic resonance imaging (MRI) of 
the transplanted organ may be performed to evaluate its size, 
perfusion, and function. 

a Tissue biopsies of the transplanted organ are performed rou- 
tinely to assess for evidence of tissue rejection. 

Medications 
Prior to transplantation, several antibiotic and antiviral drugs 
may be prescribed, including the following: 

= Trimethoprim-sulfamethoxazole (Septra, Bactrim) to 
decrease the incidence of gram-negative bacterial infections 

a Acyclovir (Zovirax) to prevent the development of herpes 
simplex virus pneumonia in bone marrow transplant recipients 

= Ganciclovir (Cytovene) to prevent the development of 
cytomegalovirus (CMV) pneumonia with bone marrow 
transplant recipients 

The mainstays of drug therapy for patients following a tis- 
sue or organ transplant are immunosuppressive agents. See 
Figure 13-6 @. Varying regimens of these drugs are used, 
depending on the transplanted tissue and the medical center; 
however, a combination of corticosteroids and cyclosporine is 
common for maintenance therapy. Antilymphocyte therapy and 
the use of monoclonal antibodies are increasingly common in the 
immediate post-transplant period and for treating steroid-resistant 
rejection episodes. 

Corticosteroids, primarily prednisone (Deltasone, others) 
and methylprednisolone (Solu-Medrol, others) are important 
agents. The exact anti-inflammatory and immunosuppressive 

activity of corticosteroids is unknown but they are known to 

Suppress production of interleukin-1 and -2, decrease mono- 

cyte migration, and suppress proliferative and cytotoxic T-cell 

activity. Although they are very effective, large doses of cor- 

ticosteroids used post-transplant are associated with signifi- 

cant adverse effects. Wound healing is impaired, and the 

metabolism of fats, proteins, and carbohydrates is altered. 

Blood glucose increases with steroid use, impairing glucose 
control. Fat distribution changes, producing a cushingoid 

appearance with a moon face, increased truncal fat, and “‘buf- 

falo hump.” Fluid retention and hypertension are potential 
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problems, as are osteoporosis, gastrointestinal bleeding, and 
emotional disturbances. 

Cyclosporine inhibits T-cell function and the normal cell- 
mediated immune response. The incidence of cyclosporine tox- 
icity and side effects is related to blood levels, so blood levels 
are monitored closely. Cyclosporine is both nephrotoxic and 
hepatotoxic, especially at high doses. Observable toxic effects 
include hypertension and central nervous system (CNS) symp- 
toms such as flushing or tingling of the extremities, confusion, 
visual disturbances, and seizures or coma. 

Azathioprine (Imuran) inhibits both cell-mediated and 
antibody-mediated immunity, although its activity is more specific 
for T cells than B cells. Because it is rapidly metabolized by the 
liver, azathioprine can be given to patients with impaired renal 
function but may not be effective in patients with impaired hepatic 
function. Bone marrow suppression is the most common adverse 
effect of this drug, necessitating frequent evaluation of the com- 
plete blood count (CBC). Hepatotoxicity, pancreatitis, and 
increased risk of neoplasm are also associated with azathioprine 
administration. Nursing responsibilities related to azathioprine are 
listed in the Medication Administration box on the following 
pages. Patients who cannot tolerate azathioprine may receive a 
newer immunosuppressant, mycophenolate mofetil (CellCept). 
Primarily, it is prescribed following renal and cardiac transplants. 

Glucocorticoids 

Processed antigen, 
interleukin-1 

Monoclonal 

antibodies 

Cyclosporine 

Interleukin-2 

Azathioprine 

Circulating B cells 
(Plasma cells) 

Figure 13—6 @ Sites of action of immunosuppressive agents. 

Circulating T cells 



320 UNIT3 / Pathophysiology and Patterns of Health 

T-CELL SUPPRESSORS 

Cyclosporine (Sandimmune) 

Tacrolimus (Prograf) 

Sirolimus (Rapamune) 

These drugs inhibit T-cell development and activation. They are 

given concurrently with a glucocorticoid and in combination 

with other immunosuppressants and inhibit immune system 

activity and organ rejection. 

Nursing Responsibilities 
m Monitor BUN and creatinine for evidence of nephrotoxicity. 

m Teach the signs and symptoms of infection unique to 

immune-suppressed individuals. A temperature of 100.6°F 

is significant evidence of infection. A sore throat may be a 

manifestation. Other signs and symptoms of inflammation 

and infection may be absent. 

m Teach patients good hygiene to avoid infection with special 

emphasis on hand hygiene and avoiding infected individuals. 

m Monitor blood pressure and availability and use of antihyper- 

tensive medications. 
m Teach to avoid grapefruit juice, which can raise cyclosporine 

levels by 50% to 200% and increase the risk of toxicity. 
Sirolimus should not be taken with grapefruit juice. Sirolimus 
increases cholesterol and triglycerides. Lipid-lowering drugs 
may be necessary to prevent hyperlipidemias. 

CYTOTOXIC AGENTS 
Azathioprine (Imuran) 

Cyclophosphamide (Cytoxan) 

Methotrexate (Rheumatrex, Trexall) 

Mycophenolate (CellCept) 

Certain drugs that are identified as cytotoxic or antineoplas- 
tic agents are effective as immunosuppressive agents. They 
act by decreasing the proliferation of cells within the 
immune system and are widely used to prevent rejection 
following a tissue or organ transplant. They are usually 
administered concurrently with corticosteroid therapy, 
allowing lower doses of both preparations and resulting in 

fewer side effects. 

Nursing Responsibilities 
g Monitor blood count, with particular attention to the WBC 

and platelet counts. Notify the physician if WWBCs fall below 
4,000 or platelets below 75,000. 

gm Monitor renal and liver function studies, including creati- 
nine, BUN, eGFR, creatinine clearance, and liver enzymes. 
Report abnormal levels to the physician. 

gw Administer the drug as ordered. Administer oral prepara- 
tions with food to minimize gastrointestinal effects. 
Antacids may be ordered. 

B® Have patient increase fluids to maintain good hydration and 
urinary output, void frequently, and avoid taking in the 
evening, which promotes dwelling of the drug in the blad- 
der overnight. 

g Monitor intake and output. 
m Monitor for signs of abnormal bleeding, bleeding gums, 

bruising, petechiae, joint pain, hematuria, and black or 
tarry stools. 

m Use meticulous hand hygiene and other appropriate meas- 

ures to protect the patient from infection. Assess for signs 
of infection. 

m Pulmonary fibrosis is a rare (< 1%) potential adverse effect 
of cyclophosphamides. Therefore, monitor respiratory func- 
tion and for clinical signs of dyspnea or cough. 
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Health Education for the Patient and Family 

m Avoid large crowds and situations where exposure to infec- 

tion is probable. 

m Report signs of infection, such as chills, fever, sore throat, 

fatigue, or malaise, to the physician. 

m Use contraceptive measures to prevent pregnancy while on 

immunosuppressive therapy; these drugs are teratogenic. 

m Avoid the use of aspirin or ibuprofen while taking these 

drugs, Report ally signs of bleeding to the physician. Check 

labels: Many overthe-counter products contain aspirin. 

m With cyclophosphamide, amenorrhea may occur. The 

menses may resume after the drug is discontinued. 

mw If taking cyclophosphamide, report difficulty breathing or 

cough to the physician. 

MONOCLONAL ANTIBODIES 

Muromonab-CD3 (Orthoclone OKT3) 

Basiliximab (Simulect) 

Daclizumab (Zenapax) 

Alemtuzumab (Campath) 

Monoclonal antibodies are formed by immunizing a mouse with 

an antigen to produce a specific antibody. Lymphocytes produc- 

ing the antibody are cloned, and the antibody is harvested. 
When injected into humans, the antibody binds with a surface 
antigen onT cells, removing them from circulation and inactivat- 

ing those bound to allograft cells. Due to the high incidence of 
adverse effects, the first doses of the monoclonal antibody are 
administered by a physician and the patient closely observed for 
2 hours following each dose. Alemtuzumab is used in bone mar- 

row transplants, renal transplant, and in clinical trials for multiple 
sclerosis. This drug increases the risk of opportunistic infections 

such as cytomegalovirus. 

Nursing Responsibilities 
m Be sure a chest xray has been performed within 24 hours 

preceding initiation of monoclonal antibody therapy and that 
no pulmonary or cardiovascular congestion is present. The 
risk of anaphylaxis is greater in the patient with fluid overload. 

m Premedicate as ordered with hydrocortisone, acetaminophen, 
and diphenhydramine to reduce potential adverse effects. 

m Position a crash cart or code cart with emergency medica- 
tions in the patient's room or in close proximity to it. 

m After each of the first two doses, monitor vital signs every 
15 minutes for 2 hours, then every 30 minutes for 2 hours. 

m Observe closely for potential adverse effects, including 
chills and fever; tachycardia; headache and tremor; hyper- 
tension or hypotension; nausea, vomiting, and diarrhea; 
chest pain, dyspnea, and wheezing. 

@ OKT3 can also cause anaphylaxis; observe for evidence of 
urticaria, angioedema, laryngeal edema, wheezing, or other 
signs of anaphylactic reaction. 

m Alemtuzumab infusion is potentially associated with chills, 
fever, rash, and hypotension. Adverse cardiac events and 
autoimmune reactions have been reported. 

m Monitor CBC for evidence of leukopenia or pancytopenia. 
Assess for infection. 

Health Education for the Patient and Family 
m@ Teach about the drug and its purpose. 

m Discuss potential adverse and side effects, and emphasize 
the need to report symptoms promptly. 

m Inform the patient that adverse effects are most likely to 
occur following the first two doses, necessitating close 
observation at that time. Reassure the patient that this is 
standard protocol for this medication. 
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ANTILYMPHOCYTE GLOBULINS 
Antithymocyte globulin or ATG (ATGAM) 
Antilymphocyte globulin or ALG 
These globulins containing antilymphocyte antibodies are pro- 
duced by immunizing horses (the main source), rabbits, or 
sheep with human lymphocytes to stimulate production of 
antibodies (see the following figure). Serum from the animal is 
then recovered, and the active IgG fraction is isolated, puri- 
fied, and administered parenterally to the patient. It binds with 
peripheral lymphocytes and mononuclear cells, removing 
them from circulation. 

Thymus Spleen 

Human lymphocytes 

extracted from lymphoid 
tissues 

Injected into horse, 
rabbit, sheep 

Serum recovered 

IgG fraction isolated 
and purified 

Purified IgG fraction 
administered to client 

A horse is inoculated with washed human lymphocytes, stim- 
ulating the production of immunoglobulin with polyclonal anti- 
lymphocyte antibodies. These are then extracted from horse 
serum, purified, and administered intravenously to the patient. 
eee 
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Muromonab-CD3, also known as OKT3 or Orthoclone, is 
the first monoclonal antibody produced for therapeutic use in 
humans. As a monoclonal antibody, OKT3 is specific to 
T cells, blocking their generation and function. It binds with a 
surface antigen on T cells, inactivating and removing them 
from circulation. It also blocks killer T cells attached to the 

graft. Because of significant side effects, the use of OKT3 is 

limited primarily to treatment of steroid-resistant rejection. 
Two newer monoclonal antibodies, basiliximab (Simulect) 
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ATG or ALG is used both to induce immunosuppression 
immediately following a transplant and to treat steroid-resistant 
rejection episodes. As with monoclonal antibody, multiple side 
effects are associated with ATG or ALG. 

Nursing Responsibilities 
m Perform a skin test for sensitivity to horse serum prior to 

initial dose. Report any positive reaction to the physician 
and hold administration until desensitization therapy has 
been completed. 

m Premedicate as ordered with acetaminophen and diphenhy- 
dramine prior to each dose. Steroids may also be adminis- 
tered before the initial dose. Have epinephrine and 
hydrocortisone injections available at the bedside in case of 
anaphylactic reaction. 

m Administer by intravenous infusion into a central line over 
4 to 6 hours. 

m Monitor vital signs hourly while medication is infusing. 
m Assess for adverse effects, including chills and fever, ery- 

thema, and pruritus. Notify the physician; these may be 
treated symptomatically. 

m Monitor CBC daily, notify the physician if WBC falls to less 
than 3000/mmé or platelet count to less than 100,000/mm3?. 
The medication may be stopped or reduced. 

m Assess renal function studies to monitor for serum sick- 
ness. Report complaints of joint pain. 

m Monitor for signs of infection, and report any signs promptly. 

CORTICOSTEROIDS 
Prednisone 

Methylprednisolone (Medrol, Solu-Medrol) 

Corticosteroids are immunosuppressants but also have dangerous 
side effects when high doses are used for a prolonged time. The 
mechanism of action is not fully identified but cytokine production 
is reduced, disabling an immune response. Adverse reactions 
include hypertension, hyperglycemia, and opportunistic infection. 
Too little corticosteroid can result in graft rejection. A few months 
after transplantation, patients can be weaned off corticosteroids 
without increasing the frequency of rejection episodes. 

Health Education for the Patient and Family 
m Explain the need for special precautions and close monitor- 

ing while this drug is being administered. 
m Instruct the patient to report any adverse effects, including 

malaise or joint pain, promptly. 
@ Ask the patient to report any evidence of easy bruising, 

bleeding gums, or black stools. 
m Teach family members about the importance of not €XpoOs- 

ing the patient to persons with infectious diseases. 
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and daclizumab (Zenapax), are a combination of mouse and 
human antibodies and cause fewer side effects. 

Polyclonal antilymphocyte antibodies are also used as 
adjunctive immunosuppressant therapy. These are administered 
as antilymphocyte globulin (ALG) or antithymocyte globulin 
(ATG). These globulins contain antibodies against both T and 
B cells, as well as other mononuclear leukocytes. When 
administered, they deplete circulating lymphocytes, platelets, 
and granulocytes. 
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ZO Nursing Care 
The patient who has an organ or tissue transplant has both 

immediate and long-term nursing care needs. Both the patient 

and the family must be considered in providing nursing care. 

Health Promotion 
Part of the health promotion activities focus on preventing the 

need for a tissue transplant. It is important to increase public 

awareness regarding unhealthy lifestyle behaviors, such as 

excessive alcohol consumption and illegal drug use, and their 

relationship to organ failure. Patients with chronic diseases 

such as diabetes mellitus and hypertension must understand 

that inadequate management of these disorders could lead to 

end-stage renal disease. Other risk factors may simply relate to 

a person’s heredity; understanding how heredity could affect 

future health might influence the patient’s lifestyle choices. 

Assessment 
Assessment data collected following a tissue transplant focus on 

identifying potential rejection episodes. Further focused assess- 

ments are described with nursing interventions in the next section. 

Nursing Diagnoses and Interventions 
Because of the continuing risk of transplant rejection and the 

need for immunosuppression, Ineffective Protection and Risk 

for Impaired Tissue Integrity are priority nursing diagnoses. 

The patient’s underlying disease process, the transplant, and 

the continuing need for immunosuppressive drug therapy also 

have emotional and psychologic consequences. Other nursing 

diagnoses, such as Powerlessness or Ineffective Coping, also 

may be appropriate. 

Ineffective Protection 
Ineffective protection is a problem for the transplant patient at 

all stages. Before the transplant occurs, failure of the affected 

organ may put the patient at risk for infection and other multi- 

systemic problems. Incisions and invasive perioperative proce- 

dures impair skin and mucous membrane protection from 

infectious organisms and other antigens. Immunosuppressive 

drugs given postoperatively to prevent graft rejection disarm 

the immune response to a certain extent, increasing the risk of 

infections and neoplastic growths. 

SAFETY ALERT 
Use strict aseptic technique in changing dressings and car- 

ing for invasive catheters such as intravenous lines and 

indwelling urinary catheters to protect against external and 

resident host microorganisms. 
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= Wash hands and use hand sanitizer on entering room and 

before providing direct care. Hand hygiene removes tran- 

stent organisms from the skin, reducing the risk of transmis- 

sion to the patient. 
» Assess frequently for manifestations of infection. Monitor vital 

signs, including temperature, every 4 hours. Assess for evi- 
dence of inflammation, abnormal wound drainage, changes in 
urine or other body secretions, complaints of pain, or behavior 
changes that may indicate infection. Culture abnormal wound 

drainage. The patient on immunosuppressive therapy is more 

susceptible to infection, and usual manifestations may not be 

evident. Both the body temperature and inflammatory 

response can be suppressed by therapy. Prompt identification 

and intervention for infection is important in the immuno- 

suppressed patient. 

= Monitor laboratory values, including CBC and tests of organ 

function; report changes to the physician. An elevation in the 

WBC count with increased numbers of immature cells (bands) 

or a decline in function of the transplanted organ (e.g., a ris- 

ing BUN and creatinine in the renal transplant patient) may 

be early indications of infection or transplant failure. 

= Initiate reverse or protective isolation procedures as indi- 

cated by the patient’s immune status. These procedures 

further protect the severely immunocompromised patient 

from infection. 

= Instruct ill family members and visitors to avoid contact with 

the patient. A “minor” upper respiratory infection can be a 

significant illness in the immunocompromised host. 

= Help ensure adequate nutrient intake, offering supplemen- 

tary feedings as indicated or maintaining enteral or par- 

enteral nutrition if mecessary. Adequate nutrition is 

important for healing and immune system function. 

= Change intravenous bags and tubing at least every 24 hours, 

and change peripheral intravenous sites every 72 to 96 hours, 

unless contraindicated. Remove invasive catheters and lines as 

soon as they are no longer necessary. Changing lines and sites 

is important to reduce bacterial contamination. Fewer invasive 

lines provide fewer sites for bacterial invasion of the body. 

= Emphasize the importance of meticulous hand hygiene after 

using the bathroom and before eating. This reduces the risk 

of infection with endogenous organisms. 

w Provide good mouth care. Good mouth care reduces the pop- 

ulation of oral microorganisms and helps maintain an intact 

mucous membrane lining. 

= Monitor for potential adverse effects of medications: 

a Thrombocytopenia and possible bleeding 

= Fluid retention with edema and possible hypertension 

w Renal or hepatic toxicity 

= Cardiac effects, particularly in the presence of fluid reten- 

tion and hypervolemia. 

Medications used to maintain immunosuppression and pre- 

serve the allograft have many potential adverse 

effects that can alter normal protective and homeostatic 

mechanisms. 

Risk for Impaired Tissue Integrity: Allograft 
The risk for transplant rejection is highest in the initial post- 

operative period, but it is never completely eliminated for the 

patient who has had an allograft. The patient who has had a 

bone marrow transplant has the additional risk of developing 
GVHD, which can affect the integrity of skin, mucous mem- 

branes, and other organs. 

= Administer immunosuppressive therapy as prescribed. 
Suppression of the immune response is necessary to reduce 
the risk of graft destruction by normal immune responses and 
to preserve the graft’s function. 

w Assess for evidence of graft rejection, including tenderness, 
erythema, and swelling over the site; sudden weight gain, 



edema, and hypertension; chills and fever; malaise; and an 
increased WBC count and sedimentation rate. Report any 
changes immediately, Early identification of rejection allows 
adjustment of medication regimens and, possibly, preserva- 
tion of the graft. 

= Monitor results of laboratory studies for function of the 
transplanted organ. With a functional graft, results (e.g., 
renal or liver function studies) will improve; a functional 
decline may be an early indicator of rejection. 

= Assess for and report signs of GVHD immediately, 
including maculopapular rash, erythema of the skin and 
possible desquamation, hair loss, abdominal cramping 
and diarrhea, or jaundice with elevated bilirubin and liver 
enzymes (AST, ALT). GVHD is a potentially lethal com- 
plication in the immundsuppressed patient and necessi- 
tates immediate intervention. 
Stress the importance of maintaining immunosuppressive 
therapy and reporting signs of graft rejection promptly to the 
physician. Continued immunosuppression and prompt treat- 
ment of rejection are vital to preserving graft function. 

Anxiety 
The patient who undergoes an organ or tissue transplantation 
often faces the unwelcome choices of death from organ failure 
or receiving an organ that his or her body will likely attempt to 
reject. In most cases, the patient understands that to receive 
this transplant, someone else must die and be willing to give up 
an organ. When the transplant comes from a living donor (bone 
marrow or kidney), the patient may worry not only about him- 
or herself, but also about the condition of the donor. Fear of 
rejection and guilt may be even greater in this instance. 
= Assess level of anxiety by noting such cues as expressions of 

apprehension, fear, or inadequacy; facial expression, tension, 
or shakiness; difficulty focusing; helplessness: poor eye con- 
tact; and restlessness. Patients may have difficulty identifying 
or verbalizing feelings of fear and anxiety. Nonverbal cues 
are often useful in recognizing states of anxiety. 

= Provide opportunities to express feelings. Use opening state- 
ments such as “Facing an organ transplant must be very 
stressful,” or “What concerns you most about this trans- 
plant?” Listen attentively. Encouragement and active listen- 
ing allow the patient to express feelings of anxiety or fear. 

= Arrange tasks to allow as much time with the patient as possi- 
ble. When leaving, tell the patient when you will return. Time 
spent with the patient facilitates the development of trust. 

= Provide clear, concise directions. Highly anxious patients 
have difficulty focusing and retaining information. 

= Encourage involvement in care but do not request unneces- 
sary decisions. The patient needs to feel a sense of control but 

Impaired Immune Responses 
Disorders of impaired immune system responses may be either 

congenital or acquired. Often the function of either T or B cells 

is impaired, reducing the body’s ability to defend against for- 

eign antigens or abnormal host tissue. 

No matter what the cause, patients with immunodeficiency 

disorders demonstrate an unusual susceptibility to infection. 
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may become irritated if asked to make decisions unrelated to 
the situation. 

= Encourage family members to remain with the patient as 
much as possible. This can help reduce the patient's anxiety. 

= Encourage the use of coping behaviors that have been effec- 
tive for the patient in the past. Coping mechanisms and 
behaviors help lower anxiety to a more acceptable level. 

= Reduce or eliminate environmental stressors to the extent 
possible. This gives the patient a better sense of control. 

= Assist with stress reduction and relaxation techniques, such 
as guided imagery, meditation, and muscle relaxation. These 
techniques help the patient gain control over physical 
responses to anxiety. 

m Refer to a counselor, mental health specialist, or spiritual 
advisor as appropriate. Counseling can help the patient iden- 
tify and deal with his or her concerns and fears. 

Community-Based Care 
Teaching the patient and family about an organ or tissue trans- 
plant begins before the transplant and continues throughout 
hospitalization and follow-up treatment. Transplant coordina- 
tors are nurses specializing in the transplant process and are 
excellent resources for patients, families, and nursing staff. 

Initial teaching focuses on the options, risks, and potential 
benefits of the transplant itself. Include the procedure by which 
the organ is selected and obtained, as well as the procedure by 
which it is transplanted into the patient. If a living related donor 
is an option, discuss the risks and benefits for both the patient 
and the donor. Outline the post-transplant treatment regimen, 
including any lifestyle changes that may be necessary. Waiting 
for a cadaver organ is a tedious process; the patient must be ready 
to present for transplant when an organ is available. The trans- 
plant process is complex, expensive, and anxiety-provoking. 

Following the transplant, provide verbal and written instruc- 
tions, including the following: 

= Manifestations of transplant rejection and the importance of 
notifying the physician 

= Immunosuppressive drug regimen and side effects 
= Wound care 
= Avoiding exposure to infectious diseases, particularly respi- 

ratory infections, and wearing a mask when going outside 
= Meticulous personal hygiene, hand hygiene technique, and 

frequent mouth care 
= Wearing a Medic-Alert bracelet or tag 
= Follow-up visits to the physician or clinic 
= Helpful resources: 

# American Council on Transplantation 
« Local and state support groups related to specific organ 

transplant, such as the National Kidney Foundation 

When the antibody-mediated response is primarily affected, 
the patient is at particular risk for severe and chronic bacterial 
infections. These patients do not develop long-lasting immu- 
nity to such diseases as chickenpox and are prone to recur- 
rence of the diseases. Patients with a defect of cell-mediated 
immunity tend to develop disseminated viral infections such 



oO 
om 

So 
> 
Ww 

a 
< 
> 
x= 

re 
| 

324 UNIT3 / Pathophysiology and Patterns of Health 

as herpes simplex and cytomegalovirus (CMY). Candidiasis 

(yeast) and other fungal infections are also common. Because 

T cells are involved with activating antibody-mediated 

immune responses as well, overwhelming bacterial infections 

may occur. Immunodeficiency in its most severe form occurs 

when both antibody-mediated and cell-mediated responses are 

impaired. Patients with combined immunodeficiency are sus- 

ceptible to all varieties of infectious organisms, including 

those not normally considered to be pathogens. 

Most immunodeficiency diseases are genetically determined 

and rare. They affect children more than adults. The noted 

exception is AIDS, an infectious disease caused by a virus. 

The Patient with HIV Infection 
In 1981, five cases of Pneumocystis jiroveci pneumonia (then 

known as P. carinii pneumonia or PJP) and 26 cases of a rare can- 

cer, Kaposi’s sarcoma, were diagnosed in young, previously 

healthy homosexual males in Los Angeles and New York City. 

The term acquired immunodeficiency syndrome (AIDS) was 

used to describe the immune system deficits associated with 

these opportunistic disorders. Prior to this time, both PJP and 

Kaposi’s had been seen only in elderly, debilitated, or severely 

immunodeficient people. Other groups at risk for AIDS were 

soon identified: injection drug users, persons with hemophilia, 

recipients of blood transfusions, and immigrants from Haiti. 

Research to identify the cause of this apparently new disease pro- 

gressed feverishly, and in 1983, a common antibody was identi- 

fied in patients with AIDS. The human immunodeficiency 

virus (HIV) was isolated in 1984. It then became apparent that 

AIDS was the final, fatal stage of HIV infection. HIV is a retro- 

virus transmitted by direct contact with infected blood and body 

fluids. Significant concentrations of the virus are present in 

blood, semen, vaginal and cervical secretions, and cerebrospinal 

fluid (CSF) of infected individuals. It is also found in breast milk 

and saliva. 

It began, like so many epidemics, with a few isolated cases, 

and has become a worldwide plague. (See the accompanying 

Focus on Cultural Diversity box.) Progression of HIV disease 

to AIDS has slowed because of the effectiveness of highly 

active antiretroviral therapy (HAART). Survival with AIDS has 

improved from 2.03 years with prophylactic treatment for 

opportunistic infections to more than 13 years with antiretrovi- 

ral agents (Walensky, 2006). 

Although the incidence of HIV has leveled and mortality 

due to AIDS has declined, the epidemic is far from over. In 

the United States it continues to disproportionately affect 

FOCUS ON CULTURAL DIVERSITY 

HIV/AIDS 

States, western Europe, South America, and Canada. 
m Approximately 67% of all people infected with HIV or who have AIDS live in sub-Saharan Africa, and another 15% live in South 

and Southeast Asia, largely in Thailand and India. 
a The most common mode of transmission is heterosexual intercourse. The cofactors that increase the risk of HIV transmission 

include the presence of ulcerative or inflammatory sexually transmitted diseases, trauma, menses, and lack of male circumci- 
sion (McPhee & Papadakis, 2009; UNAIDS Report, 2007) 
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a There are an estimated 33 million people infected with AIDS worldwide, with virtually every country in the world reporting cases 
(United Nations AIDS/WHO, 2007). The highest incidence is found in sub-Saharan Africa, South and Southeast Asia, the United 

African Americans, men who have sex with men (MSM), 

people who engage in high-risk heterosexual behavior (sex 

with individuals known to be infected with HIV or at high risk 

for having HIV), and injection drug users. Two separate ele- 

ments are reported in the surveillance data: HIV infection rate 

and AIDS occurrence. HIV infection is dependent on expo- 

sure to the virus; conversion to AIDS is related to access and 

use of HAART. HIV new cases are highest among MSM and 

high-risk heterosexuals; AIDS occurrence continues among 

MSM, high-risk “heterosexuals, and African Americans 

(CDC, 2008). 

Incidence and Prevalence 
Through 2006, the CDC (2008) estimated that 1,106,400 per- 

sons in the United States were living with HIV/AIDS, with 

21% undiagnosed and unaware of their HIV infection. There 

were 56,300 new cases of AIDS in 2006 in the United States. 

Deaths among people with AIDS had decreased from 50,610 in 

1995 to 14,627 in 2006, more than likely the result of improved 

treatments rather than a decline in spread of the disease. A con- 

tinued decline in deaths is dependent on access to quality care 

and treatment and continued development of treatments for 

those already heavily treated (McPhee & Papadakis, 2009). 

The risk factors for HIV infection are behavioral. Among 

adults in the United States, 60% of reported cases are MSM, 

including homosexuals, bisexuals, and such groups as prison 

populations. Unprotected anal intercourse is the major route of 

transmission in this group. Injection drug use is the second 

leading risk factor, accounting for approximately 25% of cases, 

with sharing of needles and other drug paraphernalia the pri- 

mary route of transmission. Heterosexual intercourse with an 

infected drug user and exchanging sex for drugs are major risk 

factors for women. Hemophiliacs who require large amounts of 

intravenous clotting factors and people infected through blood 

transfusion account for a small number of cases, approximately 

2% (CDC, 2008). 

Among risk groups, the most rapid increases are noted in 

young gay and bisexual men, women, and inner-city injection 

drug users, especially African Americans and Hispanics. In the 

United States, the rate of male adult/adolescent HIV/AIDS 

cases (per 100,000 population) reported was 83.7 among 

African Americans, 29.3 among Hispanics, 14.6 among Native 

Americans/Alaska Natives, 19.6 among Caucasians, and 10.3 

among Asian and Pacific Islanders. The rapid increase of AIDS 

cases among women is of special concern: the reported rate of 

new cases among women in the United States per 100,000 pop- 

ulation was 55.7 among African Americans, 14.4 among 
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Hispanics, and 3.8 among Caucasians. The majority of women 
are infected through heterosexual contact (75%) with the 
remaining 25% through injection drug use (CDC, 2008). 

In addition, AIDS in adults over age 50 accounts for approx- 
imately 29% of persons living with HIV/AIDS in the United 
States (CDC, 2008). Survival of persons infected earlier in their 
life accounts for a significant portion of these adults. Declining 
immune system function in older adults significantly increases 
their risk for contracting HIV/AIDS, along with the belief that 
they cannot be affected by it. Just as younger persons with 
HIV/AIDS contract the diseases primarily through sexual 
intercourse, so does the aging population. Because older adults 
are beyond childbearing years, they often fail to use condoms 
when engaging in sexual activity. Manifestations may be over- 
looked by healthcare professionals, leading to a delayed diag- 
nosis and increased severity of the disease. 

Less than 0.04% of people voluntarily donating blood (a 
process that generally excludes people with high-risk behavior) 
are found to be HIV positive. HIV is not transmitted by casual 
contact, nor is there any evidence of its transmission by vectors 
such as mosquitoes. Blood donation also poses no risk of con- 
tracting HIV to the donor, because only new sterile equipment is 
used. A small but real occupational risk exists for healthcare 
workers. Percutaneous exposure to infected blood or body fluids 
through a needle-stick injury or nonintact skin is the primary route 
of transmission. Documented evidence indicates that parenteral 
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MANIFESTATIONS 

Acute Retroviral Syndrome (ARS) or Primary HIV infection: 
fever, sore throat, arthralgias and myalgias, headache, rash, 
nausea, vomiting, and abdominal cramping. Difficult to diag- 
nose; similar to infectious mononucleosis. 

Asymptomatic infection (latency): From 3 years to more than 
15 years, depending on availability and adherence to treat- 
ment with antiretroviral medications. No vaccine or cure is 
currently available. 

AIDS: HIV-associated neoplasms and opportunistic infections 
General malaise, fatigue, low grade fever, night sweats, invol- 
untary weight loss, skin dryness, or rashes. 
AIDS Dementia Complex 
Opportunistic Infectious Diseases 

Pneumocystis jiroveci pneumonia 
Mycobacterium tuberculosis 
Mycobacterium avium complex 
Candidiasis 
Cryptosporidiosis 
Cryptococcosis 
Toxoplasmosis 
Herpes simplex or herpes zoster 
Cytomegalovirus 

Secondary Cancers 
Kaposi's sarcoma 
Hodgkin's & non-Hodgkin's lymphoma 
Cervical dysplasia and cervical cancer 

Other Conditions 
Pelvic inflammatory disease 
Human papillomavirus 
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exposure poses a 1:300 risk of becoming HIV positive (McPhee 
& Papadakis, 2009). Mucosal exposures, such as splashing in the 
eyes or mouth, pose a much smaller risk. 

Pathophysiology and Manifestations 
HIV is a retrovirus, meaning it carries its genetic information in 
RNA. On entry into the body, the virus infects cells that have the 
CD4 antigen (T lymphocytes). Once inside the cell, the virus sheds 
its protein coat and uses an enzyme called reverse transcriptase to 
convert the RNA to DNA (Figure 13—7 @). This viral DNA is then 
integrated into host cell DNA and duplicated during normal 
processes of cell division. Within the cell, the virus may remain 
latent or become activated to produce new RNA and to form 
virions. The virus then buds from the cell surface, disrupting its 
cell membrane and leading to destruction of the host cell. 

Although the virus may remain inactive in infected cells 
for years, antibodies are produced to its proteins, a process 
known as seroconversion. These antibodies are usually 
detectable 6 weeks to 6 months after the initial infection. 
Helper T or CD4 cells are the primary cells infected by HIV, 
but it also infects macrophages, dendrites, and certain cells of 
the CNS. Helper T cells play a vital role in normal immune 
system function, recognizing foreign antigens and infected 
cells and activating antibody-producing B cells. They also 
direct cell-mediated immune activity and influence the 
phagocytic activity of monocytes and macrophages. The loss 

SER inte 

RELATED PATHOPHYSIOLOGY 

This is the first phase in the natural history of HIV/AIDS begin- 
ning about 14 days after infection. Tsines (CD4) cells are infected 
with a high load of rapidly replicating HIV RNA during ARS. 
Persistent generalized lymphadenopathy develops and the lining 
of the intestine is also damaged very quickly. Antibodies cannot 
be detected for 6 weeks to 6 months but the infected patient is 
highly contagious. 

A strong cell-mediated and humoral anti-HIV immune defense 
decreases viral load in the blood. However the virus harbors in 
lymphoid and neurologic tissues. The level of viral load achieved 
in this period is predictive of onset of full blown AIDS. 

As the 14 cells fall below 200 per mm%, virus titers rise rapidly 
and immune activity drops precipitously. It is the loss of immune 
competence that enables normally benign opportunistic parasites 
such as viruses, fungi or protozoa to cause infections. 
Malignancies develop as immune surveillance fails. 
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Virus invades cell with CD4 antigen 

Virus sheds protein coat 

Viral RNA converted with reverse 

transcriptase to viral DNA 

Viral DNA integrates with host cell DNA 

Virus remains latent 

Figure 13—7 M@ HowHIV infects and destroys CD4 cells. 

of these helper T cells leads to the immunodeficiencies seen 

with HIV infection. Figure 13-8 M@ illustrates the typical 

course of HIV infection. 

The manifestations of HIV infection range from no symp- 

toms to severe immunodeficiency with multiple opportunistic 

infections and cancers (see the Pathophysiology Linkage box on 

page 325). Most patients develop an acute mononucleosis-type 

illness within days to weeks after contracting the virus. Typical 

manifestations include fever, sore throat, arthralgias and myal- 

gias, headache, rash, and lymphadenopathy. Pathologic changes 
are also noted in the CNS of many infected individuals although 
the mechanism of neurologic dysfunction is unclear. The patient 

Virus infects daughter cells 

during host replication 

HIV 

CD4 antigen 

Nucleus with DNA 

T-4 lymphocyte 

(host cell) 

a 

Virus actively replicates, 

causing lysis of host cell 
as virus seeks to invade 

other cells 

may also experience nausea, vomiting, and abdominal cramp- 

ing. The patient often attributes this initial manifestation of HIV 

infection to acommon viral illness such as influenza, upper res- 
piratory infection, or stomach virus. 

Following this acute illness, patients who are treated enter a 

long-lasting asymptomatic period. Although the virus is pres- 

ent and can be transmitted to others, the infected host has few 

or no symptoms. Most HIV-infected persons are in this stage of 

the disease. The length of the asymptomatic period varies 

widely, but its mean length is estimated to be 8 to 10 years. 
Some patients with few other symptoms develop persistent 

generalized lymphadenopathy. This is defined as enlargement 
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Figure 13—8 M The progression of HIV infection. Acute illness 
develops shortly after the virus is contracted, corresponding with a 
rapid rise in viral levels. Antibodies are formed and remain present 
throughout the course of infection. Late in the disease, viral activation 
results in a marked increase in virus while CD4 (T4) cells diminish as 
they are destroyed with viral replication. Antibody levels gradually 
decrease as immune function is impaired. 
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of two or more lymph nodes outside the inguinal chain with no 
other illness or condition to account for the lymphadenopathy. 

The move from asymptomatic disease or persistent lym- 
phadenopathy to AIDS is often not clearly defined. The patient 
may complain of general malaise, fever, fatigue, night sweats, 
and involuntary weight loss (Figure 13—9 @). Persistent skin dry- 
ness and rash may be a problem. Diarrhea is common, as are oral 
lesions such as hairy leukoplakia, candidiasis, and gingival 
inflammation and ulceration. The development of advanced HIV 
varies according to the viral load, rate of disease progression, and 
the development of resistance to antiretroviral therapy. Estimated 
survival time for newly-diagnosed patients who are treated with 
HAART is 20.4 years (Knoll, Lassmann, & Temesgen, 2007). 
This has increased from about 13 months at the start of the AIDS 
epidemic. With the development of significant constitutional dis- 
ease, neurologic manifestations, or opportunistic infections or 
cancers, the patient has manifestations that are characteristic of 

Figure 13—9 HM Wasting syndrome in a patient with AIDS. 
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AIDS and a very poor prognosis. When manifestations develop, 
the outcome varies. With highly active antiretroviral therapy 
(HAART), many patients are living longer after being diagnosed 
with AIDS. Today Pneumocystis carinii or Jiroveci pneumonia is 
most commonly diagnosed in those who are undiagnosed or have 
a late diagnosis of HIV infection or who fail to take prophylactic 
antibiotics when their CD4 count is < 200. HAART is credited 
with decreasing the incidence of Opportunistic infections and 
improving survival (McPhee and Papadakis, 2009). 

AIDS Dementia Complex and Neurologic Effects 
Neurologic manifestations of HIV include dementia, delirium, 
and seizures. They result from both the direct effects of the 
virus on the nervous system and opportunistic infections. 

AIDS dementia complex is the most common cause of men- 
tal status changes for patients with HIV infection. This demen- 
tia results from a direct effect of the virus on the brain and 
affects cognitive and motor function. Fluctuating memory loss, 
confusion, difficulty concentrating, lethargy, and diminished 
motor speed are typical manifestations of AIDS dementia com- 
plex. Patients become apathetic, losing interest in work and 
social and recreational activities. As the complex progresses, 
the patient develops severe dementia with motor disturbances 
such as ataxia, tremor, spasticity, incontinence, and paraplegia 
(Fauci et al., 2008; Porth, 2007). 

Infections and lesions common with AIDS may also affect 
the CNS. Toxoplasmosis and non-Hodgkin’s lymphoma are 
space-occupying lesions that may cause headache, altered 
mental status, and neurologic deficits. Cryptococcal meningi- 
tis and CMV infection also are common in people with AIDS. 
CNS complications have declined with the use of HAART 
therapy (McPhee & Papadakis, 2009) Peripheral nervous sys- 
tem manifestations are also common in HIV-infected patients. 
Sensory neuropathies with manifestations of numbness, tin- 
gling, and pain in the lower extremities affect about 30% of 
patients with AIDS. Weakness and paralysis progress and 
death occurs within 2 to 4 months (Porth, 2007). 

Opportunistic Infections 
Opportunistic infections are the most common manifestation of 
AIDS, often occurring simultaneously. The risk of opportunis- 
tic infections is predictable by the T4 or CD4 cell count. The 
normal CD4 cell count is greater than 1000/mm3, When the 
CD4 count falls to less than 500/mm3, manifestations of 
immunodeficiency are seen. With a count of less than 
200/mm+°, opportunistic infections and cancers are likely. 

PNEUMOCYSTIS JIROVECI PNEUMONIA Pneumocystis 
Jiroveci (or Pneumocystis carinii) pneumonia is the most com- 
mon opportunistic infection affecting patients with AIDS. When 
the CD4 count level cannot be maintained above 200 cells/mcl, 
PJP is likely to develop (McPhee & Papadakis, 2009). It tends 
to be recurrent, and is a major cause of death in patients with 
AIDS. PJP is caused by a common environmental fungus that 
is not pathogenic in patients with intact immune systems. 
Community-acquired bacterial or viral pneumonia rather 
than PJP is the most common cause of pulmonary disease in 
HIV infected persons treated with HAART (McPhee & 
Papadakis, 2009). Unlike many pneumonias, the manifesta- 
tions of PJP are nonspecific and may progress insidiously. 
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Patients often present with fever, cough, dyspnea, tachypnea, 

and tachycardia. Complaints of mild chest pain and sputum 

may also be present. Breath sounds may initially be normal. 

With severe disease, the patient may present with cyanosis and 

significant respiratory distress. 

TUBERCULOSIS (TB) An estimated 4% of patients with 

AIDS develop TB, contributing significantly to the rise in inci- 

dence of this disease in the United States (McPhee & 

Papadakis, 2009). In some patients, active TB results from 

reactivation of a prior infection. In other patients, it is a new, 

primary disease facilitated by impaired immune function. TB 

is the leading cause of death among HIV infected people 

(American Lung Association [ALA], 2007). Rapid progres- 

sion, diffuse pulmonary infiltrates, and disseminated disease 

occur more commonly in patients with AIDS. Multiple-drug- 

resistant strains of tuberculosis present a significant problem. 

Patients with pulmonary TB present with a cough produc- 

tive of purulent sputum, fever, fatigue, weight loss, and lym- 

phadenopathy. Disseminated disease affects the bone marrow, 

bone, joints, liver, spleen, CSF, skin, kidneys, gastrointestinal 

tract, lymph nodes, brain, and other sites. 

OTHERINFECTIONS Herpes virus infections are common in 

patients with AIDS and may be severe. CMV can affect the 

retina, the gastrointestinal tract, or lungs. Disseminated herpes 

simplex or herpes zoster may occur, although severe mucocu- 

taneous manifestations are more common. 

Even for patients receiving HAART therapy, sinusitis is 

common and often frustrating. It manifests as headache, fever, 

and sinus congestion and discharge. Treatment includes anti- 

biotics and guaifenesin to reduce sinus congestion. 

Parasitic infections with Toxoplasma gondii and Cryptococcus 

neoformans commonly affect the CNS. Toxoplasmosis 

occurs as encephalitis or an intracerebral mass lesion. 

Changes in mental status, focal neurologic signs, and 

seizures may result. Cryptococcus infection may present as 

either meningitis or disseminated disease, primarily affect- 

ing the lungs. Cryptosporidium, a protozoon affecting the 

gastrointestinal tract, is an important cause of prolonged 

diarrhea in AIDS patients. Bacterial salmonella infections 

are also a relatively common cause of diarrhea. 

Candida albicans infection is a common opportunistic infec- 

tion in patients with AIDS. It is usually manifested as oral thrush 

or esophagitis. Oral thrush presents as white, friable plaques on 

the buccal mucosa or tongue and, in the HIV-infected patient, is 

often an early indication of progression to AIDS. Patients with 

esophagitis have difficulty swallowing and substernal pain or 

burning that increases with swallowing. Vaginal candidiasis is 

more common and more severe in women with HIV and is 

treated with topical or systemic medication. 

Mycobacterium avium complex (MAC) is a major cause of 

“wasting syndrome” in persons with AIDS, typically occurring 

late in the course of the disease when CD4 cell counts are less 

than 50/mm?. MAC is caused by organisms commonly found 

in food, water, and soil. Women with AIDS have a high inci- 
dence of pelvic inflammatory disease (PID). Although the 
pathogens appear to be the same as those in PID affecting non- 
HIV-infected women, the disease is more severe. Inpatient 
treatment with intravenous antibiotics is often necessary. 

Secondary Cancers 
As cell-mediated immune function declines, the risk of malig- 

nancy increases. The CDC classification of AIDS currently 

includes four cancers: Kaposi’s sarcoma, non-Hodgkin’s lym- 

phoma, primary lymphoma of the brain, and invasive cervical 

carcinoma. Hodgkin’s lymphoma is also common (McPhee & 

Papadakis, 2009). 

KAPOSI’S SARCOMA Kaposi's sarcoma (KS) is often the 

presenting symptom of AIDS. It remains the most common 

cancer associated with the disease. Kaposi’s sarcoma is caused 

by a virus called the Kaposi sarcoma-associated herpesvirus, 

also known as human herpesvirus. Men who have sex with men 

not only have a risk of HIV infection, but are also more likely 

to be infected with the virus responsible for KS. Women who 

have sex with these men also have a risk of HIV and KS. The 

virus associated with KS appears to be mainly transmitted 

through sexual contact, although cases have also been reported 

in injection drug users. People whose immune system is sup- 

pressed because they have received an organ transplant and are 

taking immunosuppressive medications are also at risk of 

developing KS (American Cancer Society, 2005). 

A tumor of the endothelial cells lining small blood vessels, 

KS presents as vascular macules, papules, or violet lesions 

affecting the skin and viscera (Figure 13—10 @). In people with 

dark skin, Kaposi’s lesions appear more brown toned. In addi- 

tion to the palate and toe webs, the face is a common site for 

skin lesions, especially the tip of the nose and pinnae of the 

ears. Common sites for visceral disease include the gastroin- 

testinal tract, lungs, and lymphatic system. 

The lesions of KS are usually painless initially, but may 

become painful as the disease progresses. Internally, the tumors 

may obstruct organ function or cause bleeding. When the lungs 

are involved, gas exchange may be severely impaired, resulting 

in pulmonary hemorrhage. This disease may progress slowly or 

rapidly. Rapidly progressing KS is treated with chemotherapy; 

milder forms may improve with the initiation of HAART ther- 

apy (McPhee & Papadakis, 2009). 

LYMPHOMAS Lymphomas are malignancies of the lym- 

phoid tissue, including lymphocytes, lymph nodes, and the 

lymphoid organs such as the spleen and bone marrow. In AIDS, 

Figure 13—10 M@ Kaposi's sarcoma lesions. 
Source: Zeva Oelbaum/Peter Arnold, Inc. 



70% of lymphomas are outside the lymphatic system. 
Hodgkin’s disease also occurs five times more frequently in 
patients with HIV infection than in those without (McPhee & 
Papadakis, 2009). The CNS is the usual site for these lym- 
phomas, although they may be found in the bone marrow, gas- 
trointestinal tract, liver, skin, and mucous membranes. They are 
aggressive tumors, growing and spreading rapidly. Headache 
and changes in mental status are common early symptoms of 
lymphomas affecting the CNS. 

CERVICAL CANCER Cervical cancer develops frequently 
in women with HIV infection and tends to be aggressive. 
Women with concurrent HIV infection and cervical cancer 
usually die of the cervical cancer, not AIDS. Because of this, 
it is recommended that women with HIV infection have 
Papanicolaou (Pap) smears every 6 months and aggressive 
treatment of cervical dysplasia with colposcopic examination 
and cone biopsy. 

CARDIOVASCULAR AND METABOLIC COMPLICATIONS 
With the advances in HAART, AIDS has become a chronic dis- 
ease and patients face increased risk for developing cardiovas- 
cular disease and metabolic diseases including diabetes. 
Dyslipidemia (high cholesterol, high triglycerides, low high- 
density lipoproteins, high levels of low-density lipoproteins) 
leads to atherosclerosis; these abnormalities develop secondary 
to some HAART medications, as well as in the absence of 
HAART. The protease inhibitor drugs make statin (medications 
used to lower hypercholesterolemia) therapy difficult because 
they impair metabolism of statins, leading to muscle toxicity. 

AIDS NEPHROPATHY Nephropathy is a kidney disorder. 
HIV-associated nephropathy (HIVAN) manifests as excessive 
protein in the urine, excessive nitrogen in the blood (azotemia), 
normal-to-large kidneys on ultrasound images, normal blood 
pressure, and glomerular lesions revealed by renal biopsy. 
Before HAART, nephropathy rapidly progressed to renal fail- 
ure and end-stage renal disease (ESRD), leading to the need for 
dialysis. HAART taken regularly from the time of diagnosis 
has decreased the incidence of nephropathy. Nucleoside 
reverse transcriptase inhibitors (NRTIs) and nonnucleoside 
reverse transcriptase inhibitors (NNRTIs) may require dose 
adjustments but are beneficial, even with renal insufficiency. 
Protease inhibitors may precipitate kidney stones, a painful but 
nonmetabolic disorder (Salifu, Pani, & Misra, 2007). 

Interdisciplinary Care 
Although multiple research studies to identify a cure for HIV 

infection and AIDS are under way, no cure is currently avail- 

able. This fact, plus the apparent universally fatal nature of the 

disease, make prevention a vital strategy in HIV care. Search 

for a vaccine has not been successful to date. HIV infection is 

different from other viral diseases such as mumps and polio; 

there is a brief period after entry when viral infected cells are 

susceptible to the immune system. Following that brief period, 

latency develops, making an immune response ineffective. The 

goals of care for the patient with HIV disease are as follows: 

= Early identification of the infection 

m= Promoting health-maintenance activities to prolong the 

asymptomatic period as long as possible 
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a Preventing opportunistic infections 
» Treating disease complications, such as cancers 
# Providing emotional and psychosocial support 

Diagnosis 
Diagnostic testing is used to screen and identify the infection, 
as well as to monitor the patient’s disease and immune status. 
False-positive HIV test results are more likely in settings where 
the prevalence of HIV in the tested population is lower than in 
settings where the tested population prevalence is higher. When 
a preliminary, positive rapid test is explained to patients, 
phrases like “a good chance of being infected” or “very likely 
infected” can be used to indicate the likelihood of HIV infec- 
tion, and qualified based on the HIV prevalence in the setting 
and the patient’s individual risk. See Box 13-2 for CDC rec- 
ommendations for HIV testing. 

= HIV rapid antibody test. The rapid tests consist of test strips 
with embedded HIV antigen. If there are antibodies to HIV 
in the patient’s blood, the strip turns a color indicating the 
test is positive. The results are interpreted visually. 
Confirmation of positive results is required with the Western 
blot antibody test. There are six FDA approved rapid tests 
(see Table 13-3). These tests are widely used because results 
can be given immediately and three of these can be per- 
formed by personnel without formal laboratory training 
(point-of-care testing). Immediate notification is critical 
because many patients tested for HIV do not return to learn 
the results; many cannot be located to receive the test results 
and be educated about safe behaviors whether they are posi- 
tive or negative for HIV. Although confirmation of results is 
dependent on testing with a second source, enzyme-linked 
immunosorbent assay (ELISA) or Western blot test, learning 
results immediately gives the patient more information to 
make wise choices about his or her behaviors and self-care. 

BOX 13-2 CDC Recommendations for HIV Testing of 
Adults and Adolescents 

1. All persons aged 13-64, regardless of risk, should 
receive routine, voluntary screening for HIV in all health- 
Care settings in which the prevalence of undiagnosed 
HIV infection is at least 0.1%. 

2. All patients beginning treatment for TB should be 
screened for HIV. 

3. All patients seeking treatment for sexually transmitted 
infections should be screened for HIV each time they 
seek such treatment. 

4. Healthcare providers should encourage patients and their 
prospective sex partners to be tested before initiating a 
new sexual relationship. 

5. Repeat HIV screening should be performed for patients 
with known risk at least annually. Persons likely to be at 
high risk include injection-drug users and their sex part- 
ners, persons who exchange sex for money or drugs, sex 
partners of HIV-infected persons, and men who have sex 
with men (MSM) or heterosexual persons who them- 
selves or whose sex partners have had more than one 
sex partner since their most recent HIV test. 

Source: Centers for Disease Control and Prevention. (2006). Revised Recommendations 
for HIV Testing of Adults, Adolescents, and Pregnant Women in Health-care Settings. 
Retrieved from http://www.cde.gov/mmwr/preview/mmwrhtml/rr5514al.htm 
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TABLE 13-3 Rapid HIV Tests 

TEST SPECIMEN Hogits UO OR 

OraQuick Advance Rapid HIV Whole blood (venipuncture or 

1/2 Antibody Test fingerstick), oral fluid or plasma 

RevealG3 Rapid HIV-1 Plasma or serum 

Antibody Test 

Uni-Gold Recombigen HIV Test Whole blood (venipuncture or 

fingerstick), plasma or serum 

Multispot HIV-1/HIV-2 

Rapid Test 

Clearview HIV 1/2 STAFPAK 

Serum or plasma 

Whole blood (venipuncture 
and fingerstick), serum 

or plasma 

Whole blood (venipuncture 

and fingerstick), serum 

or plasma 

Clearview Complete HIV 1/2 

Enzyme-linked immunosorbent assay (ELISA) is the most 

widely used screening test for HIV infection. ELISA tests for 

HIV antibodies; it does not detect the virus. Therefore, a 

patient may have a negative ELISA test early in the course of 

infection, before detectable antibodies have developed. The 

test has a 99.5% or higher sensitivity when performed at least 

13 weeks after infection. This means that more than 99.5% 

of tests performed on blood containing HIV antibodies will 

show a positive result. False positives can occur; therefore, 

an initial positive result is always tested repeatedly and con- 

firmed using a different method of antibody detection, usu- 

ally the Western blot. 

Western blot antibody testing is more reliable but more time 

consuming and more expensive than ELISA. When com- 

bined with ELISA, however, a specificity of greater than 

99.9% is achieved. Specificity is a measure of the probabil- 

ity that a negative test result indicates that no antibodies are 

present. In this test, the patient’s serum is mixed with HIV 

proteins to detect reaction. If antibodies to HIV are present, 

a detectable antigen—antibody response will occur. 

HIV viral load tests measure the amount of actively replicat- 

ing HIV. Levels correlate with disease progression and 

response to antiretroviral medications. Levels greater than 

5,000 to 10,000 copies/mL indicate the need for treatment. 

CBC is performed to detect anemia, leukopenia, and throm- 

bocytopenia, which are often present in HIV infection. 

Lymphopenia (or low levels of lymphocytes) is especially 

common in this disease. 

Absolute CD4 lymphocyte count is the most widely used 

test to monitor the progress of the disease and guide ther- 

apy. The CD4 cell count correlates very closely with the 

immunodeficiency disorders seen in AIDS. AIDS is now 

defined not only by the presence of opportunistic infections 
and other diseases indicative of immunodeficiency, but also 
by HIV-seropositive status and a CD4 count of less than 
200/mm+ or a percentage of CD4 lymphocytes of less than 
14%. CD4 counts are recommended every 3 to 6 months for 
all people with HIV disease. 

= Blood culture for HIV provides the most specific diagnosis 

but is an expensive and cumbersome test that is not widely 

available in the United States. 

Other diagnostic tests are used primarily to detect secondary 

cancers and opportunistic infections in the patient with HIY. 

Tests ordered are both general and specific to the patient’s man- 

ifestations and may include the following: 

= Tuberculin skin testing to detect possible tuberculosis infection 

= MRI of the brain to identify lymphomas 

= Specific cultures and serology examinations for opportunis- 

tic infections such as PJP, toxoplasmosis, and others 

= Pap smears every 6 months for early detection of cervical 

cancer in women with cervical dysplasia (McPhee & 

Papadakis, 2009). 

Medications 
Pharmacologic management of the patient with HIV disease has 

four primary goals: (1) to suppress the infection itself, decreasing 

symptoms and prolonging life, (2) to provide prophylaxis of 

opportunistic infections, (3) to stimulate hematopoietic response, 

and (4) to treat opportunistic infections and malignancies. 

Today the drugs have been combined and dosing schedules 

simplified, which helps patients adhere to medication adminis- 

tration schedules. 

The Panel on Antiretroviral Guidelines for Adults and 

Adolescents (2008) and the International AIDS Society—US 

Panel (2008) recommend initiation of treatment when the CD4 

count falls to 350 mm: Effectiveness of treatment is monitored 

by viral load and CD4 cell counts; positive results are indicated 

by a reduction in viral load along with preserving the CD4 

count above 350 mm?. Starting treatment before immune fail- 

ure, when the CD4 count is above 500 or 1000, may protect the 

immune system. Patients with a viral load higher than 100,000 

copies, a rapidly declining CD4 cell count (> 100/uL per year), 

hepatitis B or C, cardiovascular disease risk, or HIV-associated 

nephropathy, and women who are pregnant, are treated regard- 

less of their CD4 level or viral load. Monitoring these individ- 

uals may reveal higher levels of CD4 or lower viral load. 

Six classes of drugs used in antiretroviral treatment include 

nucleoside reverse transcriptase inhibitors (NRTIs), nonnucleo- 

side reverse transcriptase inhibitors (NNRTIs), protease inhibitors 

(PIs), and three types of entry inhibitors. HAART is a combina- 

tion of three or more antiretroviral drugs. Combination therapies 

increase the likelihood of decreasing viral load and adherence to 

administration schedules has been eased by making various 

combinations available in one pill. Patients beginning the 
HAART protocol must understand the benefits, risks, costs, and 
effects on daily life. HAART does not eradicate HIV infection. 

HAART medications are expensive; the newer triple com- 
binations such as Trizivir (one pill twice a day) and Atripla 
(one pill once a day) cost between $1270 and $1600 for a 
30-day supply. This cost does not include medications to prevent 
or treat opportunistic infections or cancer (McPhee & Papadakis, 
2009). If medications are scheduled for specific times throughout 
the day, leading a normal life becomes a challenge. In addition, 
all HAART medications cause major adverse reactions leading to 
less than perfect adherence, as with most chronic diseases; in this 
case, however, the outcome could be fatal. 



Each patient must be able to adhere to the treatment regi- 
men. It may be preferable to delay initiating therapy until the 
patient is able to agree to adhere so irregular dosing does not 
lead to viral resistance. Some providers gauge patient ability to 
follow the HAART regimen by the patient’s success with pro- 
phylaxis for an opportunistic infection. Discontinuation or 
interruption of HAART is considered dangerous; because of 
the burden of adverse reactions, patients may desire brief “‘hol- 
idays” from taking the medications. Periods without the drugs 
may result in acceleration of viral growth, immune failure, and 
clinical progression of the disease. 

Another approach to adherence is the use of electronic mon- 
itoring devices (EMD) (Bova et al., 2005). By placing a micro- 
processor in a medication cap, records are created of the time, 
date, and frequency of bottle opening. Although this method 
does not guarantee that the medication will be taken even if the 
cap is removed, the record created is a source for follow-up and 
discussion between the provider and the patient. Whether the 
patient is asked to keep a diary of taking the medication, uses 
an EMD to keep a record, or relies on pill count, adherence to 
medication regimen is critically important. 

Ingersoll and Heckman (2005) found the most effective 
provider—patient relationship for fostering adherence is a bal- 
ance of appropriate challenge and support. Providers who were 
never confrontational seem to be perceived by patients as giv- 
ing permission to be less adherent. Although depression, sub- 
stance use, and financial considerations undoubtedly influence 
adherence to HAART therapy, and need to be addressed, 
provider—patient relationships seem to have the most influence 
on adherence behavior. 

NUCLEOSIDE REVERSE TRANSCRIPTASE INHIBITORS The 
NRTIs (also called nucleoside analogs) inhibit the action of 
viral reverse transcriptase, a retroviral enzyme that catalyzes 
the substrates for conversion and copying of viral RNA to DNA 
sequences. This enzyme is necessary for viral integration into 
cellular DNA and replication. The nucleoside analogs act as a 
chemical decoy for building blocks of the formation of the 
DNA copy, preventing the RNA from being copied into DNA. 
Each drug substitutes for a particular nucleoside base at differ- 
ent points on the chain. See the accompanying Medication 
Administration box for this group of drugs. 

Zidovudine (Retrovir, AZT), an antiretroviral agent 
approved for use with HIV infection, is generally reserved for 
second- or third-line regimens because it causes anemia and 
neutropenia. Zidovudine is often given in combination with 

lamivudine (Combivir) and the combination reduces the fre- 

quency of dosing. Zidovudine may also be used prophylacti- 

cally following a documented parenteral exposure to HIV. 

Abacavir causes hypersensitivities in genetically predis- 

posed individuals. Before prescribing this medication, HLA 

B*5701 testing should be done; if the test is positive, the 

patient will have a hypersensitivity reaction and should not 
take the medication. 

PROTEASE INHIBITORS Protease is a viral enzyme neces- 

sary for the formation of specific viral protein needed for viral 

assembly and maturation. PIs bond chemically with protease to 

block the function of the enzyme and result in the production 

of immature, noninfectious viral particles. When combined 
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with other antiviral drugs, these chemicals increase the chance 
of eliminating the virus by interfering with different stages of 
its life cycle. However, viral resistance occurs rather quickly. 
PIs inhibit and induce metabolism of other drugs, so their use 
with other medications and the dose of those medications must 
be carefully planned. Some drugs will circulate longer because 
their metabolism is inhibited: others will be speedily metabo- 
lized and eliminated. 

Protease inhibitors and nucleoside analogs are associated 
with serious metabolic derangements. These include ele- 
vated cholesterol and triglycerides, insulin resistance and 
diabetes mellitus, and changes in body fat composition, 
which are particularly distressing to the patients. These body 
fat changes are primarily abdominal obesity and skeletal 
wasting. This set of symptoms is referred to as lipodystrophy 
(McPhee & Papadakis, 2009). Elevated cholesterol should be 
treated with pravastatin or atorvastatin. Lovastatin and simvas- 
tatin react with PIs, so they need to be avoided. Reduction of 
dietary sources of cholesterol should be made. Unlike most PIs, 
atazanavir (Reyataz) has a beneficial effect on lipids, is effec- 
tive in reducing viral load, and is usually well-tolerated by 
patients (Kirtin, 2008). 

NONNUCLEOSIDE REVERSE TRANSCRIPTASE INHIBITORS 
Etravirine (Intelence), delavirdine (Rescriptor), efavirenz 
(Sustiva), and nevirapine (Viramune) are NNRTIs that may be 
used in combination with nucleoside analogs and protease 
inhibitors. However, one limitation to NNRTIs is the high inci- 
dence of cross-resistance to NRTIs. Some studies have shown 
that nevirapine and efavirenz may significantly reduce serum 
levels of the protease inhibitors. Only one NNRTI should be 
used at the same time. Nevirapine has a reported risk for liver 
toxicity and severe rash; it should not be used as a first line 
treatment for women whose CD4 count is > 250 cells/mcl 
(McPhee & Papadakis, 2009). 

ENTRY INHIBITORS These newer antiviral drugs act by bind- 
ing to the virus or the host cells and preventing viral entry into 
the host cells. Enfuvirtide (Fuzeon) blocks the HIV virus from 
entering human cells. This is the first of the entry inhibitors; 
unfortunately it can only be administered by injection twice a 
day and it is very expensive. Patients who develop resistance to 
HAART regimens are candidates for this regimen. Side effects 
include injection site pain, itching, and hardening of the tissue; 
allergic reactions; peripheral neuropathy; insomnia; depres- 
sion; dyspnea; anorexia; and arthralgia (AIDSinfo, 2008). 

Maraviroc (Selzentry) is the first antiretroviral drug that 
targets the host cells rather than targeting the virus directly. 
CCRS antagonists block certain HIV viruses from entry to 
host immune cells. Certain forms of HIV viruses (R5 tropic 
viruses) require a CCRS receptor as a “co-receptor” to gain 
entry to the cell; with this entry inhibitor, the R5 tropic virus 
cannot interact with the receptor and therefore is blocked 
from entering human cells. Before prescribing, a blood test is 
made to identify the type of viruses the patient carries; if the 
R5 form of the virus is found, the patient may be a candidate 
for taking this drug. This entry inhibitor is approved for use in 
treatment-experienced patients only. Preexisting cardiac and 
liver conditions are associated with adverse reactions (AIDS 
InfoNet, 2008). 
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CLEOSIDE REVERSE TRANSCRIPTASE INHIBITORS (NRTIs) 

Zidovudine (AZT, Retrovir) 

emtricitasbine (emtriva) 

lamivudine (epivir) 

zalcitabine (Hivid) 

didanosine (Videx) 

ten ofovir disoproxil fumarate (Viread) 

stavudine (Zerit) 

abacavir sulfate (Ziagen) 

COMBINATIONS OF NRTiIs 

lamivudine and zidovudine (combivir) 

abacavir and lamivudine (Epzicom) 

abacvir, zidovudine, and lamivudine (Trizivir) 

Tenofovir disoproxil fumarate and emtricitabine (Truvada) 

Nursing Responsibilities 

and dapsone (given for opportunistic infection prophylaxis 
or treatment). Doses of these drugs should be scheduled 
at least 2 hours apart from didanosine doses. Do not use 
alcohol while taking didanosine; alcohol may increase the 

@ Continue all scheduled follow-up visits and laboratory stud- 

ies to monitor for drug toxicity. os 

m Check with the physician before taking any prescription or 

over-the-counter drug. 

PROTEASE INHIBITORS (Pls) 

Amprenavir (Agenerase) 

Tipranavir (Aptivus) 

Indinavir (Crixivan) 

Saquinavir mesylate (Invirase) 

Fosamprenavir calcium (Lexiva) 

Ritonavir (Norvir) 

Darunavir (Prezista) 

Atazanavir sulfate (Reyataz) 

Nelfinavir mesylate (Viracept) 

Lopinavir/ritonavir (Kaletra) 

Nursing Responsibilities 

Nursing Responsibilities 

Assess for history of liver disease before administering 
these drugs. 

m Assess for possible contraindications to therapy including m Assess for evidence of cardiovascular or liver disease and 
allergic pro Sea Py eye episodes Of paneer tae diabetes mellitus. Most Pls are associated with lipodystro- 
aes unt Oe: phy (enlarged abdomen, loss of tissue from the face, arms 

_ pose fe panes leas ee Le eee: and legs) and diabetes mellitus (elevated blood glucose). 

aoe me eupunisteung, ape atu SOS Une ee m The protease inhibitors are known to precipitate kidney 

ond iene gent SP ROSUIG: e patient showlamotiake abe stones. Monitor creatinine clearance and patient reports of 
cavir. Monitor for an allergic response: sudden fever, skin Solty tan bain 

IGS ONICG I RSE SUES ee ee era Lae m Ritonavir is combined with other Pls—an approach called 
ee ae ee ee Sees = aoe da “P| boosting.” The benefit of taking Ritonavir in combination 
‘edna - ee a eee nee with other Pls is the added strength and effectiveness of i 
physician immediately. : : ' 

gm Administer with caution to patients taking vincristine (can- Poe drugs and decreased food interasiions- However, i 
. +: . Ritonavir interacts with many drugs, both prescription and ; 

cer drug), rifampin (Tb), pentamidine (pneumocystis i 

Jiroveci), ethambutol (Tb), or metronidazole (bacterial and ee enn ieee far | 
. : m Administer by mouth. Follow individual drug guidelines for \ 

protozoal infections). Concurrent use may increase the risk acinninigtatacip aiilbhampedaioas kecasleenaialicsiaciaen ain an 
of acute and fatal pancreatitis. ore d stent ; ‘bl ; ‘ ; 
Assess for adverse effects. Nausea and headache are com- aD eRe Nor eam ca tioraa ate ‘ : 
mon. They may be self-limiting, decreasing with time, or m Assess Tor aaa een et ae ceahent heat 
significant and continuing, necessitating a change of ther- a aie oe ae cco teccomraneen ata a 

sy, Pereheral neuropathies ay deve nee ast —__patnts. Side effects maybe seimitng, decreasing with | 
Anemia and neutropenia are treated with erythropoietin time, or significant and necessitating a change of therapy. { 
(epoetin alpha) and G-CSF (filgrastim). NONNUCLEOSIDE REVERSE TRANSCRIPTASE INHIBITORS (NNRTIs) 

m Assess CBC with differential and serum chemistries for evi- Etravirine (Intelence) ) 
dence of liver or pancreas changes. Lactic acidosis, an indi- Delavirdine (Rescriptor) 
cation of liver disease may develop; monitor lactate levels Efavi 

Be ae avirenz (Sustiva) 
and pH. Notify the physician of significant changes. aera i : 

m Didanosine interferes with the absorption of ketoconazole Nevirapine (Viramune) i 

pee ten estilis g Administer by mouth. Follow individual drug guidelines for 
: administering with or without food, swallowing whole, dis- 

Health Education for the Patient and Family solving a powder or chewing a tablet. : 
gw Antiretroviral medications will not cure HIV infection but m Assess for evidence of severe skin rash accompanied by blis- 

rather slow its progress and reduce significant symptoms. ters, fever, joint or muscle pain, redness and swelling of the 
@ Follow individual drug guidelines for administration with or eyes, sores in the mouth, and swelling; serious kidney prob- | 

without food, swallowing whole, and dissolving a powder or lems; anemia; and liver and muscle problems. Individuals 
chewing a tablet. should tell a doctor if they have any of these side effects. 

@ You are still infective and can pass the infection to others. m Efavirenz side effects may include abnormal thinking, confu- 
Use safer sex practices and other measures to prevent sion, depression, hallucinations, memory loss, paranoid 
transmission to partners. Do not donate blood or breastfeed. thinking, and thoughts of suicide. 

@ Notify the physician if signs of an infection or adverse 
response develop: sore throat, swollen lymph glands, fever; 
unusual fatigue or weakness; easy bruising, bleeding gums, 

MULTICLASS COMBINATION AGENTS 
ATRIPLA: Efavirenz (NNRTI), emtricitabine (NRTI), and tenofovir 

disoproxil fumarate (NRTI) 

TRIZIVIR: Abacavir (NRTI), lamivudine (NRTI), and zidovudine (NRTI) 

or an injury that will not heal; persistent or intractable nau- 
sea; muscle pain or wasting. 

rs PER tat per rane re terrence 



Nursing Responsibilities 
@ Trizivir contains abacavir sulfate, which causes allergic reac- 

tions in some patients. Prior to administering, HLA B*5701 
testing should be made and if the test is positive, the 
patient should not take abacavir. Monitor for an allergic 
response: sudden fever, skin rash, severe tiredness or achi- 
ness, diarrhea, nausea, vomiting, stomach pain, sore throat, 
shortness of breath, cough, or general ill feeling. Stop the 
medication and inform the physician immediately, 

m NRTIs can cause a sometimes fatal lactic acidosis and liver 
disease as well as blood problems or muscle weakness. A 
doctor should be notified if an individual taking this medica- 
tion experiences digestive system problems, joint or mus- 
cle pain and weakness, pain or tingling of hands or feet, 
headache, dizziness, afd unusual tiredness. 

m Administer by mouth. 
m Assess for evidence of severe skin rash accompanied by 

blisters, fever, joint or muscle pain, redness and swelling of 
the eyes, sores in the mouth, and swelling; serious kidney 
problems; anemia; and liver and muscle problems. 

ENTRY INHIBITORS 

Enfuvirtide (Fuzeon) 

Maraviroc (Selzentry) 

HIV Integrase Strand Transfer Inhibitor 
Raltegravir (Isentress) targets integrase, an HIV enzyme that 
integrates the viral genetic material into human DNA. 
Raltegravir is also called a “‘strand transfer inhibitor,” referring 
to the process of DNA strand transfer from the virus to the host. 
It is taken orally twice daily and side effects include nausea, 
diarrhea, and headache. It is approved only for individuals who 
have developed resistance to HAART combinations. Like other 
types of HAART, raltegravir is not considered effective if used 
alone (AIDS InfoNet, 2008). 

Other agents may also be administered in combination with 
antiretroviral therapy. Interferons, which are naturally occurring 
lymphokines, have been used alone and in combination. Alpha- 
interferon may be used to treat KS and in combination with 
zidovudine to slow disease progression. Gamma-interferon is 
also used. As more drugs become available, the burden to 
choose the best regimen increases for the healthcare provider. 
Referral to a physician who specializes in care of patients with 

HIV/AIDS is recommended. The most important limiting fac- 

tor when choosing a regimen is patient adherence. Second to 

that is selecting an effective combination of drugs without 
overlapping toxicities or toxicities so debilitating that adher- 
ence will be further impaired. 

Some patients undergoing HAART are developing body 

composition changes and metabolic abnormalities associated 

with the therapy, especially the PIs. Increased fat deposition in 

the midsection, breasts, and neck with atrophy in the face, but- 

tocks, and extremities describes the body composition changes; 

metabolic abnormalities include increased low-density lipopro- 

tein cholesterol and triglycerides and insulin resistance. The 
combination of changes is consistent with metabolic syndrome, 

which increases the risk of cardiovascular disease and diabetes. 

These conditions are commonly treated with medications. A 
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Nursing Responsibilities 
m Enfuvirtide is injected; Maraviroc is administered orally. 
@ Both Enfuvirtide and Maraviroc must be given in combina- 

tion with other antiviral drugs. 
m Enfuvirtide is supplied as a powder and must be dissolved 

in water for injection. Roll but do not shake the mixture 
because excessive foam may form. Inject when completely 
dissolved or refrigerate up to 24 hours. Do not inject solu- 
tion until it warms to room temperature. Rotate sites. 

m Side effects may include cough, fever, upper respiratory 
tract infections, abdominal pain, dizziness, and rash. These 
may indicate allergy. Musculoskeletal aches, stiffness, or 
weakness may indicate bone necrosis caused by the drugs. 
Instruct patient to report these to the doctor immediately. 

@ Monitor liver function (cirrhosis and hepatitis decrease 
liver function) tests including bilirubin, amylase, lipase, 
AST, and ALT. 

m Monitor kidney function (serum creatinine and BUN). 

INTEGRASE INHIBITORS 

Raltegravir (Isentress) 

Nursing Responsibilities 
m@ Administer orally with or without food. 
m Assess for side effects: headache, dizziness, diarrhea, 

and nausea. 

number of pharmacologic agents are used to prevent and treat 
opportunistic infections and malignancies in the patient with HIV. 

Many patients at some point require an implanted venous 
access device, such as a Groshong catheter, to facilitate blood 
sampling, intravenous medication administration, transfusions, 
and parenteral nutrition. °° See Chapter 14 for nursing care of 
the patient with an intravenous access device implant. 

It is recommended that all HIV-infected patients receive pneu- 
mococcal, influenza, hepatitis B, and Haemophilus influenzae b 
vaccines. Persons with a positive PPD and negative chest X-ray 
are given prophylactic isoniazid. When the patient’s CD4 cell 
count falls to less than 200, prophylactic treatment for PJP is 
begun, usually with trimethoprim-sulfamethoxazole. Patients 
with a CD4 count of less than 100 are started on prophylactic 
treatment for MAC. 

ZO Nursing Care 
The patient with HIV and AIDS has many nursing care needs, 
including both physical and psychosocial support (see the 
Moving Evidence into Action box on page 334). Because there 
is as yet no cure for HIV disease, many of these needs fall 
within the realm of nursing to promote knowledge and under- 
standing, self-care, comfort, and quality of life. As with many 
diseases that have an ultimately fatal outcome, the course of 
HIV infection may well be affected by the patient’s social sup- 
port systems, control, perceived self-efficacy in management, 
and coping mechanisms. 

As the epidemic continues, nurses are providing care for 
increasing numbers of patients with HIV infection at various 
stages of disease including the undiagnosed. These patients are 
not only in special care settings, but also on general units, 
maternal—child units, hospice, and home settings. As patients 



334 UNIT3 / Pathophysiology and Patterns of Health 

with HIV disease live longer, nurses will increasingly 

encounter patients in whom HIV disease is a secondary diag- 

nosis with another primary diagnosis, for example, seizures, 

heart disease, diabetes mellitus, or an operative procedure. 

Prevention 
To stop the spread of HIV it is important to identify those who 

are infected but undiagnosed (approximately 25% of HIV 

positive patients) and offer them treatment. In many states, 

requirements for documented informed consent and formal- 

ized counseling seem to discourage patient participation. The 

CDC has proposed “opt-out” testing for HIV. The test is made 

after informing the patient that (1) the test will be performed 

and (2) the patient may elect to decline or defer testing. 

Consent is inferred unless the patient declines testing. In opt- 

out testing, consent for screening is part of the general con- 

sent for care, without formalized pretest and posttest 

counseling performed by supplemental staff. Using existing 

nursing staff to obtain consent, provide pre-and post-test 

information, and perform point-of-care HIV testing has been 

tried and found effective in emergency room settings. HIV 

testing can be offered 24 hours a day, 7 days per week with- 

out hiring additional personnel. However, some states require 

documented informed consent that includes formalized pre- 

and posttest counseling by staff dedicated to this role (Kirton 

& Stevens, 2008). 

To date, no safe immunization to protect against HIV 

infection has been developed. Education, counseling, and 

behavior modification are the primary tools for AIDS pre- 

vention. The benefit of education and behavior modification 

is evident in the homosexual male population. The incidence 

of new HIV infections in this population has declined dra- 

matically in high-prevalence cities. Nurses play a vital role 

in providing education about this epidemic and infection pre- 

vention for individuals and communities. 

All sexually active individuals need to know how HIV is 

spread. Following are the only totally safe sex practices: 

w No sex : 

= Long-term mutually monogamous sexual relations between 

two uninfected people 

= Mutual masturbation without direct contact 

Patients who do engage in sexual activity need to know 

and practice safer sex. (e See Chapter 50 for safer sex 

guidelines.) Reducing the number of sexual partners—for 

example, by entering into and remaining in a long-term mutu- 

ally monogamous relationship with an uninfected partner— 

reduces the risk. Patients should not engage in unprotected 

sex, especially if the HIV status of the partner is unknown. 

Latex condoms have been shown to reduce the risk of 

transmitting HIV. Their effectiveness is improved when 

nonoxynol-9, a spermicide, is used for lubrication; however, 

it may cause genital ulcers, which can facilitate HIV trans- 

mission. To be effective, condoms must be used with every 

sexual encounter involving vaginal, oral, or anal intercourse. 

They also need to be applied and removed properly. A female 

condom is also available for use. 

Healthcare workers exposed to HIV infection or adults who 

experience a high-risk exposure to HIV may choose post- 

exposure prophylaxis. Risk of exposure for healthcare workers 

may be through needle sticks or cuts with a sharp object; 

mucous membrane or nonintact skin contact with semen, vagi- 

nal secretions, fluids contaminated with visible blood, and pos- 

sibly CSF, synovial fluid, and pleural, peritoneal, pericardial, or 

amniotic fluids. CDC guidelines recommend treatment with 

HAART, which includes two NRTIs for lower risk exposures 

Improving Dietary Habits in Disadvantaged Women with HIV/AIDS: The 

SMART/EST Women’s Project 

Women diagnosed with HIV/AIDS in the United States face 
many stresses. In a study (Segal-lsaacson, Tobin, Weiss et al., 
2006), funded by the National Institutes of Mental Health, dis- 
advantaged women with HIV/AIDS living in New York/New 
Jersey or Miami, Florida, were randomized to four treatment 
groups for assistance in learning effective coping strategies in 
phase | and to receive brief nutrition education in phase II. This 
study was the second SMART/EST (Stress Management and 
Relaxation Training/Expressive-Supportive Therapy) trial. 
Researchers learned in the first trial that the strategies they 

taught decreased depression and anxiety, and improved HIV- 
related self-care. These results were positively related to 
increased CD4 levels and decreased viral loads. A SMART/EST 
|| trial was conducted to see if participation in training to 

improve stress management and expressive therapy would 
improve the subjects’ ability to apply insights and information 
trom health education counseling. 

Nutritional practices were evaluated by self reports of intake 

by food groups (not by calories or nutrients) with a Rapid Eating 

and Activity Assessment for Patients—Short Version (REAP-S) 
questionnaire designed for a low literacy level. Significant 
changes were reported throughout the measurement points. 
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Improvement in lowering high fat intake and high sugar intake was 

made; no increase in fruit, vegetable, whole grains, or calcium- 

source intake was found. Those in groups did not report more 

change than those trained individually, suggesting that social sup- 

port did not have a large effect 
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IMPLICATIONS FOR NURSING 
Although wasting is a serious problem for many patients with 
HIV/AIDS, overweight and obesity are common and may impair 
quality of life for those living with HIV/AIDS. The researchers in 
this study observed that when empowered for greater self 
care, the participants improved their disease conditions. 
Perhaps the most encouraging aspect of these findings is the 
effect of brief nutritional information encounters. Nurses can 
affirm with each interaction that diet and exercise are beneficial 
and seek to learn the concerns and barriers patients face when 
attempting to meet their needs. A second and perhaps more 
urgent implication is the importance of healthy coping and self- 
care. When patients are discouraged, depressed, and denying 

the importance of self-care, nurses should help them obtain 
counseling services to address their needs. Advocating for 
mental health care is an important nursing intervention. 
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and the addition of a third drug for higher risk exposure. A 
4-week course of treatment is recommended and should be 
started within 72 hours, preferably within 2 to 3 hours of expo- 
sure (Bartlett & Weber, 2005). 

The most difficult group of high-risk people to reach and 
educate has been injection drug users. People in this group 
should never share needles, syringes, or other drug para- 
phernalia. Many cities have initiated needle-exchange pro- 
grams, providing a sterile needle and syringe in exchange 
for a used one. A fresh solution of household bleach and 
water in a 1:10 ratio is effective to clean paraphernalia when 
sterile supplies are not available. It is important to also teach 
people in this population about safer sex practices, because 
most heterosexual HIV transmission occurs between injec- 
tion drug users and their partners. 

Screening of voluntary blood donors and donated blood 
supplies has reduced the risk of transmission by transfusion 
to 1 in 100,000. Because current blood-screening methods 
use antibody testing, receiving donated blood continues to 
carry a small risk. Patients in the window period between 
contraction of the virus and the development of detectable 
antibodies are able to transmit the virus to others, even 
though they do not yet test positive for HIV. This window 
period usually lasts from 6 weeks to 6 months; rarely, it lasts 
up to | year. When possible, encourage patients to use auto- 
logous transfusion, donating their own blood prior to an 
anticipated surgery. 
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Figure 13—11 @ This nurse is disposing of a needle and syringe ina 

special container, a necessary practice to avoid the transmission of 

HIV through needle sticks with contaminated needles. 
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Encourage HIV-positive patients to abstain from donating 
blood, organs, or sperm. They should understand tactics to 
avoid exchange of body fluids by not sharing needles or other 
drug paraphernalia, not sharing razors, and not obtaining a tat- 
too. Stress the importance of informing all medical personnel 
providing direct care (especially anyone performing a dental, 
surgical, or obstetric procedure) about the diagnosis. 

Healthcare workers can prevent most exposures to HIV by 
using standard precautions (c= refer to Appendix A and see 
Figure 13-11 @). Testing to determine HIV status remains vol- 
untary and relies on the use of antibody-screening methods. It 
is therefore impossible to identify every patient who is HIV 
positive. With standard precautions, all patients are treated 
alike, eliminating the need to know the patient’s HIV status. 
All high-risk body fluids are treated as if they are infectious, 
and barrier precautions are used to prevent skin, mucous mem- 
brane, or percutaneous exposure to them. Counseling and test- 
ing are provided to healthcare workers with a documented 
needle-stick exposure. Some clinicians and facilities recom- 
mend prophylactic AZT therapy after needle-stick or splash 
exposure; however, it must be initiated immediately, and its 

effectiveness has yet to be established. 

Assessment 
Collect the following data through health history and physical 
examination. Further focused assessments are described with 
nursing interventions next. 

a Health history: Risk factors (transfusion, unprotected sex, 
needle exposure), infections (sexually transmitted infections, 
hepatitis, tuberculosis), medications, recreational drug use, 
foreign travel, pets. 

m Physical assessment: Height, weight, nutrition, skin and 
mucous membranes, vision, lymph nodes, breath sounds, 
abdominal tenderness, motor strength, coordination, cranial 
nerves, gait, deep tendon reflexes, genitourinary examina- 
tion, mental status. 

Nursing Diagnoses and Interventions 
Nursing care needs for the patient with HIV infection change 
over the course of the disease. Preventive healthcare measures, 
health maintenance activities, education, and support of coping 
mechanisms are important in the early stages of the disease. 
Counseling the patient with a new diagnosis of HIV infection 
is vital. HIV infection and AIDS continue to carry a social 
stigma that may interfere with the patient’s usual support sys- 
tems and coping mechanisms. As the disease progresses and 
the patient experiences more physical symptoms, direct care 
needs become more important while the need for psychosocial 

support continues. Acute exacerbation of opportunistic infec- 

tions may necessitate hospitalization, but typically the patient 

is managed at home. See the accompanying Nursing Case 
Study & Care Plan on page 336. 

Ineffective Coping 

On receiving the test results indicating HIV seropositive status, 
the person with HIV infection is faced with multiple issues 
rarely affecting other patients. HIV is a disease for which there 
is no known cure and which is, at this time, thought to be 

almost universally fatal. Social support systems, family rela- 
tionships, and the ability to obtain and retain useful work and 



336 UNIT3 / Pathophysiology and Patterns of Health 

a 
CASE STUDY & NURSING CARE PLAN A Patient with HIV Infection 

Sara Lu is a 26-yearold 

elementary school teacher 
who lives with her parents 

and two younger sisters. Ms. Lu is very close to her 

parents and sisters; they share everything with each other. During 
the required physical for admission to graduate school, Ms. Lu tells 

her physician that lately she has felt fatigued. She also states that 
she has had a persistent sore throat, intermittent bouts of diarrhea, 
and mild shortness of breath for about a month. She takes no rou- 
tine medications other than a daily multivitamin and an occasional 
acetaminophen tablet for a headache. She is active in a drama club 
in her community, and she jogs 3 miles three to four times a week. 

She is engaged to be married; her wedding date is 6 months away. 
Her fiancé is the only person with whom she has had sexual rela- 
tions. Her sexual activity has been unprotected. Ms. Lu has a his- 
tory of open heart surgery 7 years ago to correct a congenital valve 
defect. She has been physically healthy since that time, until about 
a month or two ago. The physician orders a mononucleosis test, 
ELISA, Western blot analysis, CD4 Fcell count, a p24 antigen test, 
and an erythrocyte sedimentation rate (ESR). She has been asked 
to return in 1 week for follow-up. 

ASSESSMENT 
On Ms. Lu's follow-up visit, Carole Kee, RN, obtains her nursing 
history. Ms. Lu continues to have flulike symptoms but has 
improved somewhat. She states that she just has not been as 
active as usual and is worried about her health. Her appetite has 
decreased because of soreness in her mouth, and she has noted 
some whitish patches on her tongue and cheeks. 

A chest xray film reveals no abnormality. The results of her 
laboratory tests are as follows: 

ELISA: positive for antibodies against HIV 
Western blot analysis: positive for antibodies against HIV 
p24 antigen test: positive for circulating HIV antigens 
ESR: increased to 25 mm/h (normal for women is 15 to 
20 mm/h; normal for men is 10 to 15 mm/h) 

m CD4 Tell count: 599/mm% (normal range is 600 to 1200 mms) 
Ms. Lu’s physical examination reveals that she has enlarged 

lymph nodes in her neck and white patches on her oral mucosa. 
Her skin is warm to the touch. Her vital signs are as follows: 
T 99.9°F (37.7°C), P 84, R 20, and BP 120/78. 

Ms. Lu is told of the results of her laboratory tests and the 
medical diagnosis of HIV infection. Ms. Lu is obviously distressed 
and wants to know how this happened, its meaning, whether she 
has infected her loved ones, and whether she will get better. 

DIAGNOSES 

m /mbalanced Nutrition: Less than Body Requirements related 
to soreness in mouth 

@ Fisk for Deficient Fluid Volume related to decreased fluid 
intake and diarrhea 

m Aisk for Infection related to altered immune protection 
@ Anxiety related to diagnosis and fear 
ena etetreom eenrtrnen sae seppcnecnecriate seein setae aces 

m Readiness for Enhanced Knowledge about the HIV disease 
process and self-care 

EXPECTED OUTCOMES i 

mg Maintain adequate nutrition for optimal body and 
cellular function. 

Consume at least 2500 mL of fluid per day. 
Remain free of infections and their complications. 
Verbalize anxiety and use appropriate coping mechanisms. 
Verbalize and demonstrate knowledge of HIV disease. 
Verbalize measures to prevent HIV transmission to others, 
including safer sex practices. 

PLANNING AND IMPLEMENTATION 

w Monitor daily weight and intake and output. 
@ Monitor dietary habits and serum albumin levels. 
m Teach Ms. Lu the importance of consuming a nutritionally 

balanced diet and maintaining adequate fluid intake. 
Provide dietary consultation referral. 
Encourage oral care before and after meals. 
Assess bowel sounds and monitor elimination pattern. 
Monitor for signs of dehydration, such as poor skin turgor, 
oliguria, and orthostatic hypotension. 
Increase fluid to 2500 mL daily. 

Use strict aseptic technique for all invasive procedures. 
Teach Ms. Lu to avoid exposure to infection and people with 
known illnesses. 

Monitor response to prescribed medications. 
Encourage regular physical exercise. 
Provide opportunities for Ms. Lu to verbalize her feelings. 
Avoid false reassurances. 
Provide appropriate and adequate information about HIV/AIDS. 
Teach safer sex practices and other measures to prevent 
HIV transmission. 

m Teach anxiety-controlling techniques, such as deep breathing 
and meditation. 

EVALUATION 
Ms. Lu is eager to learn about her illness and wants her family to 
come with her for further explanation. She states that she is sure 
her fiancé will be available as well. Ms. Lu is taking home anti- 
fungal medication, diet plans, and a schedule for increased exer- 
cise. She will return in 1 week for counseling and in 1 month for 
a follow-up physical. 

CRITICAL THINKING IN THE NURSING PROCESS 
1. How does age affect the body's response to fighting HIV? What 
other factors affect the risk of HIV infection and its progression? 

2. Are the laboratory results for Ms. Lua true indication that she 
is HIV positive? What additional tests might be ordered? 

3. Ms. Lu says that her fiancé would like to have a child. How 
will you counsel her regarding pregnancy and childbearing? 

See Evaluating Your Response in Appendix C. 
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health insurance may be disrupted by the disease. The = If possible, assign a primary mura. whether the setting is patient may experience guilt about his or her lifestyle and home health, hospice, or acute care. This helps promote the how the disease was contracted. As the disease progresses, development of a therapeutic and trusting relationship and social isolation, fatigue, body image changes, medication provides for continuity of care. side effects, and multiple other issues affect the patient’s = Plan for consistent, uninterrupted time with the patient. Time ability to cope. 
and a consistent presence encourage the patient to express a Assess social support network and usual methods of coping. feelings and work through issues related to HIV infection. This will help both the nurse and the patient identify people _™ Interact at every opportunity outside of providing specific and mechanisms that can help the patient cope more effec- nursing care treatments. This purposeful interaction commu- tively with the disease. nicates caring and acceptance without fear of HIV disease. 



= Support the patient’s social network. Nontraditional families 
may offer more support than the traditional family. This in 
turn may necessitate a liberal interpretation of the term fam- 
ily if unit policy is immediate family only, 

= Promote interaction between the patient, significant others, 
and family. Hospitalization and manifestations of HIV dis- 
ease may bring about isolation from others and decrease the 
patient's ability to cope. 

= Encourage involvement in making care decisions. This gives 
the patient a greater sense of self-worth and control over the 
situation, increasing coping abilities. 

a Set and maintain limits on manipulative and other 
destructive behaviors. The patient who is unable to limit 
inappropriate behaviors needs the external control estab- 
lished by setting limits. * 
Assist to accept responsibility for actions without blaming 
others. Effective coping cannot occur without accepting 
responsibility for one’s actions. 

= Support positive coping behaviors, decisions, actions, and 
achievements. As self-esteem is enhanced, coping improves 
(Cété & Pepler, 2005). 

Risk for Situational Low Self-Esteem 
= Assess negative self-evaluation and statements of self-worth. 

Statements of self-worth indicate level of self-esteem. 
= Reinforce personal strengths that are identified. Focusing 

on personal strengths enables movement away from nega- 
tive thoughts. 

a Assist in setting realistic goals. Establishing and meeting real- 
istic short-term goals is helpful in increasing self-confidence 
and decreasing negative self-talk. 

= Encourage active participation in plan of care. Active partic- 
ipation reinforces sense of control and independence, 
increasing self-esteem. 

= Refer to clergy, social worker, clinical specialist, and/or 
counselor as appropriate. Persons with expertise in counsel- 
ing may be necessary to enable coping with current situation. 

Impaired Skin Integrity 

Dryness, malnutrition, immobility from fatigue, and skin 

lesions on pressure sites contribute to impaired integrity of the 

skin for the patient with HIV disease. Maintaining skin integrity 

is important because of the progressive and debilitating nature 

of the disease. It is also a consideration both as the first line of 

defense against infection in an immunosuppressed patient and 

as a site for secondary manifestations such as KS and herpes. 

m Assess the skin frequently for lesions and areas of break- 

down. Early identification of impaired skin integrity allows 

prompt intervention. 

= Monitor lesions for signs of infection or impaired healing. 

Infection or poor tissue perfusion not only impairs healing 

but may lead to further skin breakdown. 

= Turn at least every 2 hours if unable to turn self, more fre- 

quently if necessary. Turning decreases unrelieved pressure 

on bony prominences and improves circulation to the tissues. 

= Keep skin clean and dry using mild, nondrying soaps or oils 

for cleansing. Night sweats and diarrhea, if present, can 

cause breakdown and damage to the skin. Frequent cleans- 

ing with nondrying products discourages bacterial growth, 

thus reducing the risk of infection. 
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PRACTICE ALERT 
Applying protective creams to reddened areas in the rectal 
area protects skin from the caustic effects of diarrhea. 

= Massage around but not over affected pressure sites to 
increase circulation to the surrounding tissue. Massaging 
over the affected area can cause skin breakdown. 

= If blisters are noted, leave intact, and dress with a hydrocol- 
loid (e.g., DuoDERM) dressing. Blisters provide natural 
sterile coverings for damaged tissue, improving healing and 
preventing bacterial invasion. 

= Caution against scratching. If confused, trim fingernails and 
use mitts or soft restraints to prevent scratching. Check for 
circulation of hands and fingers frequently if mitts or 
restraints are used. Scratching and skin damage allow bac- 
teria to be introduced into lesions, increasing the risk of 
infection. Tight or restrictive restraints or mitts may com- 
promise circulation. 

= Avoid the use of heat or occlusive dressings. Heat can fur- 
ther dry and damage the skin; occlusive dressings may 
impair circulation and lead to ulceration. 

= Prevent skin shearing by using a turnsheet and adequate per- 
sonnel when repositioning. Shearing causes tissue trauma 
that can lead to decubitus ulcers. 

= Encourage ambulation if possible; if the patient is confined 
to bed, encourage active or passive range-of-motion exer- 
cises. Activity increases circulation, decreases pressure and 
skin breakdown, and helps maintain muscle tone. 

= Monitor nutritional intake and albumin levels. Maintenance 
of optimal nutrition decreases the risk of tissue breakdown 
and improves resistance to infection. 

imbalanced Nutrition: Less than Body 
Requirements 

Many factors associated with HIV disease, including manifes- 
tations of the disease itself, put the patient at risk for altered 
nutrition and weight loss. Nausea and anorexia may be mani- 
festations of the disease or the result of antiretroviral therapy. 
Chronic diarrhea is a common manifestation of HIV disease. 
Wasting syndrome is also common. It is manifested by invol- 
untary weight loss of greater than 10% to 15% of baseline 
weight, severe diarrhea, fever, and chronic fatigue and weak- 
ness. The exact cause of wasting syndrome is unclear, but the 
diarrhea and fatigue contribute, as does the increased meta- 
bolic rate associated with fever. Oral and esophageal candidia- 
sis and KS of the gastrointestinal tract may cause painful 
swallowing, making eating difficult and thereby contributing to 
anorexia. Poor nutritional status in the patient with HIV can 
ultimately result in altered comfort, a change in body image, 
muscle wasting, increased risk of infection, and higher mortal- 
ity and morbidity. 

# Assess nutritional status, including weight; body mass; 
caloric intake; and laboratory studies, such as total protein 
and albumin levels, hemoglobin, and hematocrit. These 
factors provide a baseline to determine the effectiveness 
of interventions. 

= Identify possible causes of altered nutrition. Identification of 
causes provides direction for planned interventions. 
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= Administer prescribed medications for candidiasis and other 

dence of diarrhea. 

manifestations as prescribed. Eliminating this opportunistic 

infection improves comfort and facilitates food intake. 

Topical viscous anesthetic can help reduce pain and improve 

oral intake. 

Administer antidiarrheal medications after stools and 

antiemetics prior to meals. Provide antipyretics as needed to 

control fever. Reducing diarrhea will improve nutrient 

absorption; preprandial medication with an antiemetic 

reduces nausea and improves food intake. Reduction of fever 

lowers the body’s metabolic demands. 

PRACTICE ALERT 
High-fiber foods can increase intestinal motility and the inci- 

Provide a diet high in protein and kilocalories. A high-protein, 

high-kilocalorie diet provides the necessary nutrients to meet 

metabolic and tissue healing needs. 

Offer soft foods and serve small portions. Soft foods are eas- 

ily digested. Small portions are more appealing to the 

anorectic or nauseated patient. 
Involve in meal planning and encourage significant others to 
bring favorite foods from home. The patient is more likely to 
consume adequate amounts of preferred foods. Allowing 
food choices enhances the patient’s sense of control. 
Assist with eating as needed. Fatigue and weakness can pre- 
vent the patient from eating an adequate amount of food. 
Provide supplementary vitamins and enteral feedings, such as 
Ensure. This improves nutritional status and caloric intake. 
Provide or assist with frequent oral hygiene. Oral hygiene 
improves comfort and appetite, and reduces the risk of 
mucosal lesions. 
Administer appetite stimulants, such as megestrol (Megace) 
and dronabinol (Marinol) as ordered. Both drugs may 
increase appetite and promote weight gain. 

Ineffective Sexuality Pattern 
The diagnosis of HIV infection can significantly alter the 
patient’s expressions of sexuality. Guilt over the diagnosis may 
interfere with libido. The patient may be angry with a signifi- 
cant other or partner if that person was the probable source of 
infection. The patient may fear spreading the disease to others 
via sexual relations. As the disease progresses, its manifesta- 
tions can affect body image and self-esteem, impairing sexual- 
ity. Other symptoms, such as nausea, fatigue, and weakness, 
may also interfere with libido and sexual satisfaction. If nurses 
are not comfortable discussing sexuality, referral to an appro- 
priate counselor is appropriate. 

Examine own feelings about sexuality, role in dealing with a 
patient’s sexuality, the patient’s lifestyle, and sexual prefer- 
ences. To deal effectively with the patient’s concerns, it is vital 
that the nurse be comfortable with his or her own feelings of 
sexuality and be able to accept the patient’s lifestyle. Referring 
the patient to another nurse or counselor may be necessary. 
Establish a trusting, therapeutic relationship through the use 
of time, active listening, caring, and self-disclosure. Maintain 
a nonthreatening, nonjudgmental attitude toward the patient. 

Sexuality is a private issue that will be uncomfortable or 

impossible for the nurse and patient to discuss without a 

mutually trusting relationship. 

= Provide factual information about HIV infection and its effects. 

This helps the patient separate fears and myths from reality. 

m Discuss safer sex practices, including hugging, cuddling, 

nonsexual contact, the use of latex condoms and spermicidal 

lubricant, and mutual masturbation. Alternative forms of sex- 

ual activity and expressing affection can allow the patient 

and significant ether to remain close throughout the course 

of the disease. 

= Encourage discussion of fears and concerns with significant 

other. Open communication helps him or her to deal with 

issues related to sexuality. 

= For the patient without a significant other, stress the need to 

continue to meet people and develop social relationships 

while practicing safer sex. The risk of isolation is high in the 

patient with HIV infection, and relationships with others help 

the patient to cope with the disease. 

= Refer the patient and significant other to local support groups 
for people and partners of people with HIV. Support groups 
provide a social and support network of people facing the 
same issues. 

Using NANDA, NIC, and NOC 
Linkages between a selected NANDA nursing diagnosis, NIC, 
and NOC for the patient with an HIV infection are shown in the 
chart that follows. 

Community-Based Care 
Teaching needs for both the patient and significant other are 
extensive. The primary need is information about the disease, 
its spread, and its expected course. The patient and family 
need current factual information to plan realistically and to 
combat myths, misperceptions, and prejudices. At the same 
time, it is important to include information about current 
research and progress in treating the disease to maintain a 
sense of hopefulness. 

NANDA, NIC, AND NOC LINKAGES 

NANDA Fatigue 

we 

Energy Management 
NIC Nutrition Management 

Support System Enhancement 

we 

NOC Endurance 
Nutritional Status: Energy 

Stress Level 

"emer iinet 

Data from NANDA International. (2009). Nursing diagnoses: Definitions and 
classification 2009-2011. Oxford, UK: Wiley-Blackwell; Bulechek, G. M., Butcher, 
H. K., & Dochterman, J. M. (Eds.). (2008). Nursing interventions classification (NIC) 
(5th ed.). St. Louis: Mosby Elsevier: and Moorhead, S., Johnson, M., Maas, M., 
et al. (Eds.). (2008). Nursing outcomes classification (NOC) (4th ed.). St. Louis, 
MO: Mosby Elsevier. 
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The following topics should be discussed with the patient 
and family to prepare for home care: 
= Guidelines for safer sex practices 
= Nutrition, rest and exercise, stress reduction, lifestyle 

changes, and maintaining a positive outlook 
a Infection prevention and_ transmission including hand 

hygiene and wearing gloves when handling patient’s secre- 
tions or excretions 

= Importance of regular medical follow-up and monitoring of 
immune status 

= Signs and symptoms of opportunistic infections and malig- 
nancies, as well as other symptoms that should be reported 

= Medications and adverse effects 

m Use and care of implanted venous access devices, total par- 
enteral nutrition, intravenous pumps and continuous medication 
delivery systems, and intravenous or aerosolized medications 

= Cessation of smoking, alcohol, and recreational or illicit 
drug use 

= Home health services 
= Hospice and respite care services 
= Community resources, such as support groups, social agen- 

cies, and counselors 
= Helpful resources: 

uw CDC National AIDS Hotline 
m Gay Men’s Health Crisis Network 
= National Association of People with AIDS 
a National Organization on HIV over Fifty 

CHAPTER HIGHLIGHTS 

m The immune system is a complex combination of cellular and 
humoral components that protect against disease. Immunity 
develops when the body recognizes foreign proteins as “non- 
self” and develops nenspecific inflammatory responses and spe- 
cific cellular responses to each foreign antigen. 
Patients.suffer When the immune system is excessively or inad- 
equately responsive, or when recognition of self fails and reac- 
tions escalate against self. The latter occurs in autoimmune 
diseases. 

With aging, there is a general decline in the sensitivity and regu- 
lation of the immune system, which may result in autoimmune 
disease. 

Hypersensitivities are excessive responses to antigens that 
result in harm to the patient. These range from benign to 
severely life threatening. Damage to host tissue is caused by 
chemicals of the immune response, destruction of cells, or cre- 
ation of large antigen-antibody complexes that accumulate in 
the kidney glomerular capillaries. 

Allergic reactions are treated pharmacologically to prevent or 
moderate allergic responses. Another method of dampening 

allergic responses is by desensitization, a weekly process of 

introducing increasing amounts of known allergens subdermally. 

Patients must be taught that the safest practice is to avoid con- 

tact with all known allergens. 

Latex allergy is a problem for healthcare professionals. Repeated 

exposure to latexcontaining equipment and gloves results in 

delayed hypersensitivity. 

TEST YOURSELF NCLEX-RN® REVIEW 

1. Which one of the following conditions is caused by a type | 

IgE-mediated hypersensitivity reaction? 

1. autoimmune hemolytic anemia 

2. systemic lupus erythematosus 

3. graft rejection 

4. anaphylaxis 

2. A patient received a liver transplant 1 day ago. If the patient 

were to develop an acute transplant rejection episode, when 

should the nurse expect to see the manifestations? 

1. approximately 4 days to 3 months later 

2. approximately 2 days later 

3. within the first 24 hours 

4. within the first 8 hours 

Any type of allergic reaction has the potential to escalate to ana- 
phylaxis. Respiratory arrest and cardiac failure are risks with full 
blown allergic reactions. Nurses must recognize early signs and 
symptoms and immediately signal for emergency care. 
Intentional immunosuppression is an essential step in prevent- 
ing transplant rejection. The patient receiving a transplanted 
organ will be treated with immune-suppressing drugs to prevent 
initial rejection, to maintain the transplant, and to halt any rejec- 
tion process that may develop. Patients will take the immune- 
suppressing, antirejection drugs for their lifetime. The drugs 
prevent cytokine production that upregulates an immune reac- 
tion and targets the transplanted organ. Most immunosuppress- 
ing drugs are nephrotoxic; immunosuppression places patients 
at greater risk for infection and cancers. 

HIV/AIDS continues to spread and many patients are unaware 
they have the virus. AIDS is a profoundly immune-suppressed 
condition that results from viral destruction of cellular compo- 
nents of host immunity. 

A major change in the AIDS epidemic is the disease profile, 
which has benefited from HAART. HAART is a combination of 
drugs that limits viral replication and host susceptibility to oppor- 
tunistic infections and cancer. Patients are living much longer 
with the disease without progression to AIDS. The number of 
pills needed has decreased significantly by pharmaceutical com- 
binations, but side effects of the combination of drugs that make 
up HAART are appearing as patients live longer. 

3. The nurse notes a cough, shortness of breath, and tachypnea 
in a patient with AIDS. Which opportunistic infection is proba- 
bly causing these manifestations? 

1. Toxoplasma gondii 

2. cytomegalovirus 

3. Pneumocystis jiroveci 

4. Cryptococcus neoformans 

4. Which of the following explanations should the nurse give to 
a patient who has tested positive for HIV? 

1. “You have been diagnosed with AIDS.” 

2. “At this point, AIDS is not active in your blood” 

3. “This means that you will not develop AIDS in the future.” 
4. “Antibodies to the AIDS virus are present in the blood.” 
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5. A patient is taking zidovudine (Retrovir). What would the 

nurse monitor to identify adverse reactions? 

1. cardiotoxicity 

2. leukopenia 

3. nephrotoxicity 

4. polycythemia 

8. Protease inhibitors and nucleoside analogs share correlations 

to metabolic abnormalities including which of the following? 

1. lactose intolerance 

2. diabetes mellitus 

3. Hashimoto's thyroiditis 

4. systemic lupus erythematosus i 

. The priority when initiating or changing HIV drug therapy regi- 

4. patient willingness to adhere to the drug regimen 

6. The order of administering antigens in allergy testing is based 9 

on prevention of anaphylaxis. Which method would a nurse mens is which of the following? 

expect to be used first? 1. cost of therapy 

1. inhalation 2. access to dental care 

2. prick test 3. toxicities asSociated with each drug 

3. intradermal injection 

4. subcutaneous injection 10. 

7. A hypersensitivity response is Suspected when blood prod- 

ucts are infusing. What priority intervention would the nurse 

perform? 

1. Discard the product immediately. 

2. Replace all tubing and attach a new line with NS. 

3. Backflush the line and run the NS attached at the Y tubing. 

4. Remove the intravenous catheter and establish access dis- 

Patients receiving.kidney transplants will receive immunosup- 

pressant therapy. What agent is used to induce immunosup- 

pression immediately following a transplant? 

1. azathioprine 

2. corticosteroids 

3. muromonab-CD3 

4. antithymocyte globulin 

See Test Yourself answers in Appendix C. 

tal to the site. 

Pearson Nursing Student Resources 
Find additional review materials at 

www.nursing.pearsonhighered.com 

Prepare for success with additional NCLEX®-style practice questions, 

interactive assignments and activities, Web links, animations and 
videos, and more! 
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Nursing Care of Patients 
with Cancer 

LEARNING OUTCOMES 
1. Define cancer and differentiate benign from malignant 

neoplasm. 

2. Describe the theories of carcinogenesis. 
. Explain known carcinogens and identify risk factors for cancer. 

4. Compare the mechanisms and characteristics of normal 
cells with those of malignant cells, 

5. Describe physical and psychological effects of cancer. 
6. Describe and compare laboratory and diagnostic tests 

for cancer. 

wo 

CLINICAL COMPETENCIES 
1. Assess functional health status of patients with cancer, and 

monitor, document, and report abnormal manifestations. 
2. Incorporate evidence-based research into the plan of nurs- 

ing care for patients with cancer. 

3. Prioritize nursing diagnosis based on assessment data 
and implement appropriate nursing interventions for 
patients with cancer during cancer diagnosis, treatment, 
and rehabilitation. 

4. Safely administer medications for pain, nausea and vomit- 
ing, mucositis, or anemia. 

7. Discuss the role of chemotherapy in cancer treatment and 
classify chemotherapeutic agents. 

8. Compare and contrast the role of surgery, radiation therapy, 
and biotherapy in the treatment of cancer. 

9. Explain causes and discuss the nursing interventions for 
common oncologic emergencies. 

10. Design an appropriate care plan for patients with cancer 
and their families regarding cancer diagnosis, treatment, 
and coping strategies. 

5. Use the nursing process as a framework for planning and 
providing individualized care and integrating interdisciplinary 
care for patients with cancer to meet their healthcare needs. 

6. Include cultural variation and diverse values in designing 
and implementing individualized plans of care for patients 
with cancer. 

7. Design and provide individualized patient and family teaching 
to restore, promote, and maintain patients’ functional status. 

8. Revise plan of care as needed to provide effective interven- 
tions for patients with cancer and their families. 

chemotherapy, 360 

differentiation, 346 

dysplasia, 346 

hospice, 380 

hyperplasia, 346 

metaplasia, 346 

metastasis, 348 

neoplasm, 348 

anaplasia, 346 

biotherapy, 365 

brachytherapy, 365 

cachexia, 357 

cancer, 347 

carcinogenesis, 346 

carcinogens, 346 

cell cycle, 346 

Cancer is a group of complex diseases characterized by uncon- 

trolled growth and spread of abnormal cells (American Cancer 

Society [ACS], 2010a). Cancer can manifest in different ways 

depending on which body system is affected and the type of 

tumor cells involved. Cancer can affect people of any age, gen- 

der, ethnicity, or geographic region. Although the incidence 

and mortality rates of cancer have continued to decline since 

1990, it remains one of the most feared diseases (ACS, 2010a). 

The fear engendered by even the suggestion of a cancer diag- 

nosis often evokes feelings of hopelessness and helplessness 

(Fu, Xu, Liu, & Haber, 2008). 

This chapter focuses on the general pathogenesis, patho- 

physiology, and etiology of cancer; identifies current diagnostic 

and treatment modalities; and discusses nursing care appropriate 

oncogene, 346 

oncologic emergencies, 376 

oncology, 342 

proto-oncogenes, 346 

radiation therapy, 364 

tumor marker, 355 

xerostomia, 375 

for patients with cancer. Discussions of cancers that affect spe- 
cific body systems can be found in corresponding disorders 
chapters in the text. 

Cancer occurs when normal cells mutate into abnormal cells 
with uncontrolled growth and spread in the body. Cancer can 
affect any body tissue. Nursing care of the patient with cancer is 
holistic and comprehensive, focusing on cancer as not one sin- 
gle disease, but as a constellation of many diseases. The nurse 
recognizes that cancer is a disruptive and life-threatening 
process affecting not only the person who is diagnosed with 
cancer, but also his or her significant others and family mem- 
bers. Nursing interventions are based on the understanding 
that cancer is a chronic disease with acute episodes, and that 
the patient is often treated with a combination of treatment 
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modalities and in outpatient settings. Equally important, the 

nurse recognizes that caring for the patient with cancer 

involves prevention, early detection, risk reduction, treatment, 

patient education and counseling, long-term follow-up and 

rehabilitation, and comprehensive symptom management and 

palliation (Oncology Nursing Society [ONS], 2009). 

Oncology is the study of cancer. The term is derived from 

the Greek word oncoma (“bulk”). Oncologists specialize in 

caring for patients with cancer; they may be medical doctors, 

surgeons, radiologists, immunologists, or researchers. The 

oncology nurse is an important and significant member of the 

oncology team. Oncology nurses are nurses who have received 

specialized training in cancer care and treatment. They have 

special skills in assisting the patient and family with physical 

and psychosocial issues associated with cancer, treatment, and 

palliation (ONS, 2009). Collaboration among healthcare pro- 

fessionals (e.g., surgeons, oncologists, nurses, social workers) 

ensures the most effective care and treatment for the patient 
with cancer. 

Incidence and Mortality 
In the United States, cancer is the second most common cause 

of death and about 1,529,560 new cancer cases are expected to 

be diagnosed in 2010 (ACS, 2010a). One in every four deaths in 

the United States is caused by cancer and more than 1500 peo- 

ple die of cancer each day (ACS, 2010a). Mortality rates for dif- 

ferent cancers vary. Lung cancer remains the leading cause of all 

cancer deaths in both men and women, accounting for approxi- 

mately 28% of all cancer deaths (ACS, 2010a). 

Due to advances in cancer prevention, early detection, and 

treatment, the 5-year survival rate for individuals with cancers 

continues to improve in the United States. However, minority 

ethnic groups such as African American and Asian American 
populations have a disproportionate burden of cancer. African 
Americans have the highest mortality rate for all cancers and 
major cancers among all ethnic groups (ACS, 2010). For exam- 
ple, although breast cancer occurs more commonly in Caucasian 
women than in African American women, the survival rate is 
90% for Caucasian women compared to only 77% for African 
Americans; breast cancer death rates are 32% higher in African 
American women than in White women (ACS, 2010). Similar 
disparities are seen in survival rates for colorectal, prostate, and 
endometrial cancers in these ethnic groups. Research has shown 

FOCUS ON CULTURAL DIVERSITY 

Risk and Incidence of era 

most cancers. 

approximately 37% higher. 
gm African American men are at least 59% more likely to develop prostate cancer than men of any other ethnic or racial group. m Cancer incidence and mortality are lower in Native American men and women than in any other ethnic or racial group. 
Sources: American Cancer Society. (2010a). 
Americans—2009-2010. Atlanta: Author. Am 
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African Americans have the highest incidence and mortality for colorectal and lung cancers. 
Breast cancer occurrence is about 10% lower in African American women than in White women, but the mortality rate is 

Cancer facts and figures—2009. Atlanta: Author. American Cancer Society. (20010b). Cancer facts and figures for African erican Cancer Society. (2010c). Cancer facts and figures for Hispanics/Latinos—2009-2010, Atlanta: Author. 

that lack of health insurance, lower incomes, unequal access to 

health care, knowledge deficit, and cultural beliefs and attitudes 

are influential factors contributing to cancer disparity among 

African Americans (Ward et al., 2008). The Black—White dispar- 

ity in overall cancer death rates have decreased from the early 

1990s through 2004, especially in men. This reduction in dispar- 

ity may be due to more rapid decreases in mortality from tobacco- 

related cancers in Black men than White men (DeLancey, Thun, 

Jemal, & Ward, 2008). 

For information about diversity, cancer risk, and incidence 

see the accompanying Focus on Cultural Diversity box. 
iy 

FAST FACTS 

Cancer in the United States 

m Breast cancer is the most frequently diagnosed cancer in 

women, with an estimated incidence of 207,090 new 

cases in 2010. 

m Prostate cancer is the most frequently occurring cancer 

in men, with an estimated incidence of 217.730 new 

cases during 2010. The incidence rates of prostate cancer 

are significantly higher in African American men than in 

White men. 

m@ Melanoma occurs mainly among Whites; the 

incidence rates are more than 10 times higher than 
African Americans. 

m@ The incidence of bladder cancer is about four times higher 

in men than in women, and almost two times higher in 

Whites than in African Americans. 

Source: American Cancer Society. (2010a). Cancer facts and figures —2010. Atlanta: Author. 
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Risk Factors 
Risk factors are factors that make an individual or a population 
vulnerable to a specific disease or other unhealthy outcome. 
Risk factors can be divided into those that are controllable and 
those that are not controllable. Knowledge and assessment of 
risk factors are especially important in counseling patients and 
families about measures to prevent cancer. Figure 14-1 ll sum- 
marizes the interaction of factors that promote cancer. 

Heredity 
It is estimated that 5% of all cancers have a strong hereditary 
component (ACS, 2010a). The familial pattern of some breast 
and colon cancers has been well documented. Lung, ovarian, and 
prostate cancers have also shown some familial relationships. 

Hispanics have higher rates of cancers associated with infection, such as uterine, cervix, liver, and stomach. 
The incidence of liver cancer is almost twice as high in Hispanics compared to non-Hispanic Whites. 
African Americans are more likely to develop cancer than any other ethnic or racial group in the United States. African Americans have the highest death rate and shortest survival of any racial and ethnic group in the United States for 
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Figure 14—1 @ Interaction of factors that promote cancer. Most 
people have immune systems that are competent enough to resist the 
establishment of cancer from an initiated cell. Cancer takes hold when 
a number of promotional factors occur together and over enough time 
to weaken immune resistance. Like factors are grouped together for 
ease of presentation but may occur in any combination. 

The Human Genome Project has identified 50,000 genetic muta- 
tions linked to cancer through examination of 4,800 genes and 
250,000 tumors (Forbes et al., 2008). For most cancers, research 
has yet to distinguish true genetic transfer from environmental 
causes. Although further research is needed to identify cancers 
that are due to the inheritance of defective genes, familial predis- 
position to malignancies should be counted among risk factors 
so that people at risk can reduce behaviors that promote cancer. 
For example, a patient with a family history of lung cancer 
should be counseled to avoid smoking, to avoid areas where 

smoking is allowed, and to avoid working in an occupation that 

may expose the patient to inhaled carcinogens. 

Age 
Cancer is a disease associated with aging; about 78% of cancer 

diagnoses occur after age 55 (ACS, 2010a). A number of fac- 

tors are associated with this increased risk in older adults. One 

possible factor is that at least five cycles of genetic mutations 

seem necessary to cause permanent damage to the afflicted 

cells. In addition, long-term exposure to high doses of promo- 

tional agents is usually necessary to allow the cancer to take 

hold. In addition, poor overall immune response accompanies 

aging as a result of a progressive and overall diminution of 

immune functions that affect all cells and organs of the innate 

and adaptive immune system (Pfister & Savino, 2008). Another 

problem is that free radicals (molecules resulting from the 

body’s metabolic and oxidative processes) tend to accumulate 

in the cells over time. Thus, with aging, the immune cells show 

an increase in oxidant and inflammatory compounds and a 

decrease in antioxidant defenses, causing cellular damage and 

mutation (De la Fuente, 2008). 
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Hormonal changes that occur with aging can be associated 
with cancer. Postmenopausal women receiving exogenous 
estrogen have an increased risk for breast and uterine cancers. 
Older men are at risk for prostate cancer, possibly due to break- 
down of testosterone into carcinogenic forms. See the Nursing 
Care of the Older Adult box on page 344 for a discussion about 
older adults and cancer. 

Stress resulting from severe and/or cumulative losses also is 
implicated in promoting cancer (Bauer, 2008). These losses, 
which are common to older adults, include the death of a 
spouse or friends, loss of position and status in society, and a 
decline in physical abilities. These repeated stressors are 
related to changes in the immune system that may lead to the 
development of cancer. 

Gender 
Gender is a risk factor for certain types of cancer. Breast cancer is 
the most frequently diagnosed cancer in women; prostate cancer 
in men. The incidence of bladder cancer is about four times higher 
in men than in women (ACS, 2010a). Thyroid cancer occurs more 
commonly among females, whereas bladder cancer is seen more 
often among males (ACS, 2010a). 2° See Chapters 48 and 49 for 
more information on gender-specific cancers. 

Poverty 
The poor are at higher risk for cancer than the population in 
general. Lack of health insurance and inadequate access to 
health care, especially preventive screening and counseling, 
may be major factors (ACS, 2010a). Although other factors 
that may be involved, such as diet and stress, usually come 
under the category of controllable risks, these risks are fre- 
quently uncontrollable in this population. 

Stress 
Continuous unmanaged stress that keeps hormones such as epi- 
nephrine and cortisol at high levels can result in systematic 
“fatigue” and impaired immunologic surveillance. When the 
body attempts to adapt to physiologic and psychologic stressors, 
it goes through a series of stages called the general adaptation 
syndrome (Bauer, 2008). First, the “alarm reaction” occurs, in 
which adrenal hormones increase, allowing the body to cope with 
the stressor. Eventually, the body reaches the “stage of resist- 
ance,” in which the stress hormones are significantly reduced, 
indicating that adaptation has occurred. If the physiologic adapta- 
tion is supported by appropriate coping strategies, the stressor is 
considered managed and body systems return to prealarm func- 
tioning. However, if adaptation continues and the stress hormones 
remain elevated, the “stage of exhaustion” sets in. This stage will 
maintain life, but at great expense to body systems, resulting in 
general wear-and-tear and depression of the immune system 
(Armaiz-Pena, Lutgendorf, Cole, & Sood, 2009). 

Diet 
Dietary factors appear to be one of the most important factors 
for cancer risk. A diet that is high in red meat and saturated fat 
appears to increase risk. Vegetables, fruits, fiber, folate, and cal- 
cium may be protective (ACS, 2010a). Some foods are consid- 
ered genotoxic, such as the nitrosamines and nitrous indoles (a 
crystalline alkaloid compound) found in preserved meats and 
pickled, salted foods. Other foods, such as high-fat, low-fiber 
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Nurses need to be aware of how cancer and cancer treatments 

affect older adults. Cancer is the second leading cause of death in 
people over age 65 (ACS, 2010a). The incidence of cancer increases 

with advancing age, probably as a result of the accumulated expo- 

sure to carcinogens and to age-related declines in the action of the 
immune system (De la Fuente, 2008; Pfister & Savino, 2008). The 
most commonly seen cancers in older women are colorectal, 
breast, lung, pancreatic, and ovarian. In older men, lung, colorectal, 
prostate, pancreatic, and gastric cancers occur most frequently. 

The importance of screening and early detection of cancer does 
not diminish with age. Unfortunately, older adults may be less likely 
to undergo cancer screening or seek treatment for cancer due to 
fear, depression, cognitive impairments, poor access to health care, 
or financial constraints (Sheinfeld et al., 2008). Some older adults 
(and healthcare providers) mistake cancer symptoms for normal 
age-related changes. Believing that little can be done, they do not 
seek health care for their symptoms. Fear of the cancer diagnosis 
also keeps older adults from seeking appropriate health care. When 
they do seek treatment, chronic conditions frequently seen in older 
adults may make the diagnosis of cancer more difficult by masking 
or confounding the usual symptoms associated with cancer. 

Older adults are at greater risk for side effects associated with 

cancer treatment because of age-related physiologic changes and 
chronic conditions associated with aging (Schmitz et al., 2007). 

esterase etcetera se arementetesatecr ences 

foods—the mainstay of many American diets—promote colon, 

breast, and sex hormone—dependent tumors. When fish and 

meat are excessively fried or broiled, potent carcinogenic com- 
pounds can form that may cause tumors in the mammary 
glands, colon, liver, pancreas, and bladder. Also, repeatedly 
using fat to fry foods at high temperatures produces high levels 
of polycyclic hydrocarbons, which increase cancer risk consid- 
erably. Other food-related substances believed to increase can- 
cer risk include sodium saccharine, red food dyes, and both 

regular and decaffeinated coffee. 

Occupation 
Occupational risk might be considered to be either controllable 
or uncontrollable. For many people, both education and ability 
limit their choice of occupation; during times of high unem- 
ployment, moreover, changing one’s occupation because it 
poses risk factors may not be a viable option. Federal standards 
are designed to protect workers from hazardous substances, but 
many believe that these standards are not strict enough and that 
inspections are not frequent enough to prevent violations. 

Specific risks vary according to the occupation. For exam- 
ple, outdoor workers such as farmers and construction workers 
are exposed to solar radiation, healthcare workers such as X-ray 
technicians and biomedical researchers are exposed to ionizing 
radiation and carcinogenic substances, and exposure to 
asbestos is a problem for people who work in old buildings 
with asbestos insulation in the walls. Table 14-1 correlates 
known carcinogens and occupations. 

Infection 
A number of viruses have been linked to some cancers (Maeda et 
al., 2008). Avoiding those specific infections will decrease risk. 
Although some infections may be unavoidable (Epstein-Barr, 

[ Older Adults with Cancer 
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This is particularly true for the side effects of chemotherapeutic 
agents and radiation therapy. The incidence of toxic effects on the 
heart and central nervous system is increased (Schmitz et al., 
2007). The side effects of chemotherapy can contribute to fatigue 
and cause problems related to immobility and functional decline 
(Schmitz et al., 2007). The problems associated with chemother- 
apy do not rule out its use in older adults with cancer, but the nurse 
must be aware of*potential problems and monitor the patient 

closely for the development of side effects. The nurse needs to 
consider the effects ofaging on responses to the disease and its 
treatment. Alterations in the function of the immune system are 
also more frequent in older adults, increasing their risk for devel- 
oping infection (De la Fuente, 2008; Pfister & Savino, 2008). 

Health Education for the Patient and Family 
m Discuss the warning signs of cancer. 
m™ Stress the importance of seeking health care if any of the 

warning signs develop. 

m Get an annual physical examination. 

m For women, learn how to perform a monthly breast self-exam 
(BSE) and emphasize the importance of continuing BSE and 
regular mammography after menopause. 

m Teach men the early signs of prostate cancer, and encourage 
them to have an annual digital rectal exam. 

for example), others, such as genital herpes and human 
papillomavirus—induced genital warts, can often be avoided by 
following safer sex practices (e.g., the use of condoms) or obtain- 
ing a human papillomavirus (HPV) vaccine. 

Tobacco Use 
Smoking-related diseases remain the world’s most preventable 
cause of death (ACS, 2010a). Lung cancer is considered highly 
preventable because of its relationship to smoking. The geno- 
toxic carcinogenic substances in tobacco are considered weak: 
therefore, stopping smoking can reverse the damage it causes. 
However, many other substances in tobacco are highly promo- 
tional, so that the larger the dose and longer the use, the higher 
the risk for developing cancer. Research has shown a signifi- 
cantly lower lung cancer death risk for former smokers com- 
pared to current smokers. 

Tobacco is also related to other forms of cancer. Smokers 
face an increased risk for oropharyngeal, esophageal, laryn- 
geal, gastric, pancreatic, and bladder cancers (ACS, 2010a). 
Pipe and cigar smokers are especially susceptible to oropharyn- 
geal and laryngeal cancers. Oral and esophageal cancers are 
more common among those who chew tobacco or use snuff. 
Smokers who have a genetic decrease in alpha-,-antitrypsin 
(an enzyme that protects lung tissue) that results in emphy- 
sema face an even higher cancer risk than smokers without 
this defect. 

Additional research has documented the deleterious effects of 
secondhand tobacco smoke (Van Hemelrijck et al., 2006). 
Tobacco-specific nitrosamines were recovered in the urine of 
children living with smokers. It is now accepted that nonsmokers 
exposed to tobacco smoke over long periods of time, whether in 
the workplace or the home, have an increased risk for lung or 
bladder cancers. 



, TABLE 14-1 Chemical Carcinogens and Relationship to Occupation 
CHEMICAL AGENT ACTION 
Polycyclic hydrocarbons (smoke, soot, Genotoxic 
tobacco, smoked foods) 

Chemotherapy drugs 

Alcohol Use 
Alcohol promotes cancer by enhancing the contact between 
carcinogens such as those in tobacco and the stem cells that line 
the oral cavity, larynx, and esophagus. People who both smoke 
and drink a considerable amount of alcohol daily have an 
increased risk for oral, esophageal, and laryngeal cancers. 

Recreational Drug Use 
Recreational drug use often promotes an unhealthy lifestyle that 
increases general cancer risk; for example, drug users often do 
not maintain adequate nutrition. Furthermore, recreational drugs 
are implicated as promoters because of their suppressive effect 
on the immune system. Although it has not been directly impli- 
cated in cancer development, marijuana has been demonstrated 
to cause chromosomal damage that may over time also result in 
cancer-causing DNA damage and genetic mutations. Marijuana 
smoke is also more injurious to lung tissue than tobacco smoke. 

Obesity 
Overweight and obesity contribute to 14% to 20% of all cancer- 
related mortality in the United States (ACS, 2010a). Excessive 

body fat has been linked to an increased risk of hormone- 

dependent cancers. Because sex hormones are synthesized 

from fat, obese people often have excessive amounts of the hor- 

mones that feed hormone-dependent malignancies of the 

breast, bowel, ovary, endometrium, and prostate. Overweight 

and obesity are clearly associated with increased risk for 

developing many cancers, including cancers of the breast (in 

postmenopausal women), colon, endometrium, kidney, and 

adenocarcinoma of the esophagus (ACS, 2010a). 

Sun Exposure 
As the protective ozone layer thins, more of the sun’s damag- 

ing ultraviolet radiation reaches the earth. As a consequence, 

the rate of skin cancers has increased. Sun-related skin cancers 

are now considered to be a problem for all people, regardless of 

skin color, but people of northern European extraction with 

very fair skin, blue or green eyes, and light-colored hair are 

most vulnerable. Elderly people with decreased pigment are 

also more at risk, even those with darker skin. 

OCCUPATION AFFECTED 

Miners, coal/gas workers, chimney sweeps, migrant workers, workers in 
offices where smoking is allowed in closed areas 

Pesticide manufacturers, mining 

Rubber and glue workers 

Construction workers, workers in old, run-down buildings with asbestos 
insulation, insulation makers 

Woodworkers, carpenters, leather toolers 

Benzopyrene 

Arsenic Genotoxic 

Vinyl chloride polymers Promotional Plastics workers 

Artists 
Methylaminobenzine Genotoxic Fabric workers 

Asbestos Promotional 

Wood and leather dust Promotional 

Genotoxic Drug manufacturers, pharmacists, nurses 
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Pathophysiology 
Cancer is a complex disease with hundreds of agents that can 
contribute to its pathogenesis. Advances in research have 
greatly increased the understanding of how cancer develops. It 
is now known that the development of cancer is a process in 
which normal cells are changed and acquire malignant proper- 
ties. Before a discussion of the various theories of the causes of 
cancer, it is useful to review how normal cells divide and adapt 
to changing conditions. 

Normal Cell Growth 
Mature normal cells are uniform in size and have nuclei that 
are characteristic of the tissue to which the cells belong. 
Within the nucleus of normal cells, chromosomes containing 
deoxyribonucleic acid (DNA) molecules carry the genetic 
information that controls the synthesis of polypeptides (pro- 
teins). Genes are subunits of chromosomes and consist of por- 
tions of DNA that specify the production of particular sets of 
proteins. Thus, genes control the development of specific 
traits. The genetic code in the DNA of every gene is translated 
into protein structures that determine the type, maturity, and 
function of a cell. Any change or disruption in a gene can 
result in an inaccurate “blueprint” that can produce an aber- 
rant cell, which may then become cancerous. Box 14—1 lists 
some of the functions of DNA. 

The Cell Cycle 
Two coordinated events are responsible for cellular reproduc- 
tion. Reproduction occurs as the result of replication of cellu- 
lar DNA and mitosis, when the cell divides into two daughter 
cells with identical DNA. 

BOX 14—1 Functions of DNA 

Orders production of enzymes 

Instructs cells to produce specific chemicals 

Instructs cells to develop specific structures 
Determines individual traits and characteristics 
Controls other DNA by telling a cell to “switch on” 
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The cell cycle consists of four phases. In the gap | or G, 

phase, the cell enlarges and synthesizes proteins to prepare for 

DNA replication. During this phase the cell prepares to replicate 

and enter into the synthesis phase. During the synthesis (S) 

phase, DNA is replicated and the chromosomes in the cell are 

duplicated. During the gap 2 or G, phase, the cell prepares itself 

for mitosis. Finally, with all preparation complete, the cell begins 

mitosis in the M phase. This phase culminates in the division of. 

the parent cell into two exact copies called daughter cells, 

each having identical genetic material. The cells then imme- 

diately enter G, where they begin the cell cycle again, or 

divert into a resting phase called Gp. The cell cycle is con- 

trolled by cyclins, which combine with and activate enzymes 

called cyclin-dependent kinases. Some cyclins cause a “braking” 

action and prevent the cycle from proceeding. Checkpoints in the 

cell cycle ensure that it proceeds in the correct order. 

A malfunction of any of these regulators of cell growth and 

division can result in the rapid proliferation of immature cells. 

In some cases, these cells are considered cancerous (malig- 

nant). Knowledge of cell cycle events is used in the develop- 

ment of chemotherapeutic drugs, which are designed to disrupt 

the cancer cells during different stages of their cell cycle. These 

drugs and their use are discussed later in the chapter. 

Differentiation 
Differentiation is a normal process occurring over many cell 

cycles that allows cells to specialize in certain tasks. For exam- 

ple, some epithelial cells lining the lungs develop into tall 

columnar cells with cilia. These columnar cells sweep potén- 

tially dangerous debris out of the lungs. When adverse condi- 

tions occur in body tissues during differentiation, protective 

adaptations can produce alterations in cells. Some of these 

alterations are helpful, but in other cases the cells mutate 

beyond usefulness and become liabilities. Following are 

potentially unproductive cellular alterations that occur during 
cell differentiation: 

m Hyperplasia is an increase in the number or density of nor- 
mal cells. Hyperplasia occurs in response to stress, increased 
metabolic demands, or elevated levels of hormones. 
Examples include the hyperplasia of myocardial cells in 
response to a prolonged increase in the body’s demand for 
oxygen, and hyperplasia of uterine cells in response to rising 
levels of estrogen during pregnancy. Hyperplastic cells are 
under normal DNA control. 

a Metaplasia is a change in the normal pattern of differentia- 
tion such that dividing cells differentiate into cell types not 
normally found in that location in the body. The metaplastic 
cell is normal for its particular type, but it is not in its normal 
location. Some metaplastic cells are less functional than the 
cells they replace. Metaplasia is a protective response to 
adverse conditions. Metaplastic cells are under normal DNA 
control and are reversible when the stressor or other disrup- 
tive condition ceases. 

= Dysplasia represents a loss of DNA control over differentia- 
tion occurring in response to adverse conditions. Dysplastic 
cells show abnormal variation in size, shape, and appearance 
and a disturbance in their usual arrangement. Examples of dys- 
plasia include changes in the cervix in response to continued 

irritation, such as from HPV, or leukoplakia on oral mucous 

membranes in response to chronic irritation from smoking. 
a Anaplasia is the regression of a cell to an immature or undif- 

ferentiated cell type. Anaplastic cell division is no longer 

under DNA control. Anaplasia usually occurs when a damag- 

ing or transforming event takes place inside the dividing, still 

undifferentiated cell, leading to loss of useful function. 

Anaplasia‘may occur in response to overwhelmingly destruc- 

tive conditions inside the cell or in surrounding tissue. 

Although hyperplasia, metaplasia, and dysplasia often 

reverse after the irritating factor is eliminated, they can lead to 

malignancy under certain conditions. This is especially true of 

dysplasia, which represents a loss of DNA control. Anaplasia 

is not reversible, but the degree of anaplasia determines the 

potential risk for cancer. 

Theories of Carcinogenesis 
Factors that cause cancer are both external (chemicals, radia- 

tion, and viruses) and internal (hormones, immune conditions, 

and inherited mutations). Causal factors may act together or in 

sequence to initiate or promote carcinogenesis, a process by 

which normal cells are transformed into cancer cells. Often, 

more than 10 years pass between exposures or mutations and 
detectable cancer. 

Cellular Mutation 
The theory of cellular mutation suggests that certain agents 

cause mutations in cellular DNA and transform cells into can- 

cer cells. Such agents are called carcinogens. It is believed that 

the carcinogenic process has three stages: initiation, promo- 

tion, and progression. The initiation stage involves permanent 
damage in the cellular DNA as a result of exposure to a carcino- 
gen (e.g., radiation, chemicals) that was not repaired or had a 
defective repair. Promotion may last for years and includes 
conditions, such as smoking or alcohol use, that act repeatedly 
on the already affected cells. In the progression stage further 
inherited changes acquired during the cell replication develop 
into a cancer. 

Oncogenes 
Proto-oncogenes are normal genes that promote cell growth 
and repair. Oncogenes are abnormal genes that promote cell 
proliferation and are capable of triggering cancerous character- 
istics. Oncogenes can be classified according to their overall 
function. Several oncogenes and their relationship to human can- 
cers have been identified. For example, BRCA-1 and BRCA-2 
are oncogenes associated with breast cancer (Eccles, 2008). 

A decrease in the body’s immune surveillance may allow 
the expression of oncogenes; this'can occur during times of 
stress or in response to certain carcinogens. For example, 
patients with AIDS, who have a decreased number of T-helper 
lymphocytes, have a much higher than normal incidence of cer- 
tain cancers, including non-Hodgkin’s lymphoma and Kaposi’s 
sarcoma (Nowicki et al., 2008). 

Tumor Suppressor Genes 
Tumor suppressor genes normally block cell growth by sup- 
pressing oncogenes. They can become inactive by deletion or 
mutation. Inherited cancers have been associated with tumor 



suppressor genes. An example is p53, a suppressor gene that has 
been associated with sarcoma and cancer of the breast and brain. 

Central to these theories are two important concepts about the 
etiology of cancer. First, damaged DNA, whether inherited or 
from external sources, sets up the necessary initial step for cancer 
to occur. Second, impairment of the human immune system, from 
whatever cause, lessens its ability to destroy abnormal cells. 

Known Carcinogens 
A number of agents are known to cause cancer, or at least are 
strongly linked to certain kinds of cancers. These known car- 
cinogens include viruses, drugs, hormones, and chemical and 
physical agents. The National Toxicology Program (NTP) and 
the International Agency for Research on Cancer (IARC) play 
an important role in the identification and evaluation of car- 
cinogens. See their respective websites for a list of substances 
known or reasonably anticipated to be human carcinogens. 

Carcinogens can be categorized in two groups: Genotoxic 
carcinogens directly alter DNA and cause mutations, and pro- 
moter substances cause other adverse biologic effects, such as 
cytotoxicity, hormonal imbalances, altered immunity, or chronic 
tissue damage. Promoter substances do not cause cancer in the 
absence of previous cell damage (initiation) and often require 
high-level and long-term contact with the altered cells (NTP, 
2005) (see Table 14~1). Although everyone comes in contact 
with a vast number of substances considered carcinogenic, not 
everyone develops cancer. Other factors, such as genetic predis- 
position, impairment of the immune response, and repeated 
exposure to the carcinogen, are necessary for a cancer to develop. 

Viruses 
Several viruses have been associated with the development of 
cancer. They damage cells and induce hyperplastic cell growth. 
Viral infection may play a role in cell mutation that can 
progress to malignant cells. Most people are able to suppress 
this progression. Box 14—2 identifies these viruses and the can- 
cers with which they are associated. In addition, viruses play a 

BOX 14-2 Cancers Associated with Different Viruses 

Herpes Simplex Virus Types | and II (HSV-1 and HSV-2) 
mB Carcinoma of the lip 
m Cervical carcinoma 
@ Kaposi's sarcoma 

Human Cytomegalovirus (HCMV) 
m Kaposi's sarcoma 
m Prostate cancer 

Epstein-Barr Virus (EBV) 
®@ Burkitt's lymphoma 

Human Herpesvirus-6 (HHV-6) 
m Lymphoma 

Hepatitis B Virus (HBV) 
w Primary hepatocellular cancer 

Papillomavirus 
m Malignant melanoma 

m@ Cervical, penile, and laryngeal cancers 

Human T-Lymphotropic Viruses (HTLV) 
@ Adult Fcell leukemia and lymphoma 
m@ T-cell variant of hairy-cell leukemia 

@ Kaposi's sarcoma 
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significant role in weakening immunologic defenses against 
neoplasms. For example, human immunodeficiency virus 
(HIV), which infects T-helper lymphocytes and monocytes, 
impairs the person’s protection against certain cancers such as 
lymphoma and Kaposi’s sarcoma (Nowicki et al., 2008). 

Other viruses have also been associated with human malig- 
nancies. Hepatitis B virus integrates its DNA with liver cell 
DNA and is believed to cause primary hepatocellular carci- 
noma. Papillomaviruses cause plantar, common, and flat warts, 
which are benign and usually regress spontaneously; however, 
they also cause genital warts and laryngeal papillomas, which 
are associated with malignant melanoma and cervical, penile, 
and laryngeal cancers. Vaccines to prevent virus-induced can- 
cers are being investigated in various cancers, such as 
melanoma, lung cancer, and osteosarcoma (Bodles-Brakhop & 
Draghia-Akli, 2008; di Pietro et al., 2008; Ullenhag et al., 
2008). More research is needed to investigate the effectiveness 
of immunotherapy, such as vaccines. 

Drugs and Hormones 
Certain drugs can be either genotoxic or promotional. For 
example, chemotherapeutic drugs used to disrupt the cell cycle 
of malignant cells can be genotoxic for normal cells. They can 
also be promotional: By drastically reducing the number of 
leukocytes, they impair immune function. Examples of these 
chemotherapeutic drugs include busulfan, chlorambucil, and 
cyclophosphamide. Some recreational drugs also are impli- 
cated as carcinogens. These include the genotoxic betel nut 
chewed by many Pacific Islanders and the immunosuppressant 
promoters heroin and cocaine. 

Hormones are also potential genotoxic carcinogens or pro- 
moters. Gonadotropic hormones often mediate cancers of the 
reproductive organs. Estrogen, both natural and synthetic, and 
diethylstilbestrol (DES) have been linked to cervical, 
endometrial, and breast cancers. Estrogen-containing contra- 
ceptive pills have been implicated in breast cancer, but they 
also have been shown to decrease the risk of ovarian cancer. 
Investigators have not reached a final conclusion about the 
cancer risk posed by contraceptives. Newer research suggests 
that alterations in the molecular structure of testosterone in 
older men may promote the development of prostate cancer. 
Also, glucocorticosteroids (cortisone) and anabolic steroids 
may act as promoters by altering the immune response or 
endocrine balance. 

Chemical Agents 
Many chemicals are both genotoxic and promotional. Because 
many of these substances are encountered in the workplace, 
they constitute occupational hazards. Examples of industrial 
and environmental carcinogens include polycyclic hydro- 
carbons, found in soot; benzopyrene, found in cigarette smoke; 
and arsenic, found in pesticides. These chemicals have some 
genotoxic action; some alter DNA replication. Other industrial 
and environmental chemicals are considered promotional 
agents, including wood and leather dust, polymer esters (used in 
plastics and paints), carbon tetrachloride, asbestos, and phenol 
(NTP, 2005). Polycyclic aromatic hydrocarbons, nitrosamines, 
phenols, and other chemicals in tobacco act as either carcino- 
gens or promoters of cancer (see Table 14—1). 



348 UNIT3 / Pathophysiology and Patterns of Health 

Natural substances in the body may also be carcinogenic or 

promotional. For example, end products of metabolism that are 

produced in excess amounts or are ineffectively eliminated, 

such as bile acids from a high-fat diet, may promote cancer. 

Some foods contain carcinogens added during preparation or 

preservation. Examples include the sugar substitute sodium sac- 

charine and nitrosamines and nitrous indoles, which are found in 

pickled, salted foods. In some cases, food contaminants produce 

carcinogenic chemicals. The Aspergillus fungi produce aflatoxin, 

a highly potent carcinogen. These organisms grow on improperly 

stored vegetable products, such as grains and peanuts. 

Physical Agents 
It has been well documented that excessive exposure to radia- 

tion causes increased rates of cancer by damaging the DNA in 

cells, by activating other oncogenetic factors, or by suppress- 

ing antitumor activity (protein inhibitors). Both solar radiation 

from ultraviolet rays and ionizing radiation from industrial or 

medical sources are carcinogenic. This fact has implications 

for workers exposed to these agents and for the population in 

general. Radon, a naturally formed radioactive gas found in the 

basements of many homes, is also a known carcinogen. People 

who have lived in areas where nuclear weapons have been 

tested or whose groundwater has been polluted by nuclear 

wastes are at risk for developing cancers. The effects of high- 

dose radiation exposure and subsequent cancer development 

have been demonstrated in the survivors of the atomic bombs 

at Nagasaki and Hiroshima and in workers exposed to radiation 

during the cleanup of nuclear disasters such as Chernobyl. 

Types of Neoplasms 
A neoplasm is a mass of new tissue (a collection of cells) that 

grows independently of its surrounding structures and has no 

physiologic purpose. The term neoplasm is often used inter- 

changeably with tumor, from the Latin word meaning “swelling.” 

Neoplasms are said to be autonomous because they grow at a rate 

uncoordinated with body needs, they share some of the properties 

of the parent cells but with altered size and shape, and they do not 

benefit the host and in some cases are harmful. 

Neoplasms are not completely autonomous because they 

require a blood supply with nutrients and oxygen to sustain 

their growth. Neoplasms typically are classified as benign or 
malignant on the basis of their potential to damage the body 
and on their growth characteristics. 

Benign Neoplasms 
Benign neoplasms are localized growths. They form a solid 
mass, have well-defined borders, and frequently are encapsu- 
lated. Benign neoplasms tend to respond to the body’s homeo- 
static controls. Thus, they often stop growing when they reach 
the boundaries of another tissue (a process called contact 
inhibition). They grow slowly and often remain stable in size. 
Because they are usually encapsulated, benign neoplasms often 
are easily removed and tend not to recur. 

Although typically harmless, benign neoplasms neverthe- 
less can be destructive if they crowd surrounding tissue and 
obstruct the function of organs. For example, a benign menin- 
gioma of the brain or spinal cord can cause increased intracra- 
nial pressure (IICP), which progressively impairs the person’s 

cerebral function. Unless the meningioma can be successfully 

removed, the steadily rising ICP will eventually lead to coma 

and death. 

Malignant Neoplasms 
In contrast to benign neoplasms, malignant neoplasms grow 

aggressively and do not respond to the body’s homeostatic con- 

trols. Malignant neoplasms are not cohesive, and present with 

an irregular shape. Instead of slowly crowding other tissues 

aside, malignantwneoplasms cut through surrounding tissues, 

causing bleeding, inflammation, and necrosis (tissue death) as 

they grow. This invasive quality of malignant neoplasms is 

reflected in the word origin of cancer, from the Greek karkinos, 

meaning “crab.” 

Malignant cells from the primary tumor may travel through 

the blood or lymph to invade other tissues and organs of the 

body and form a secondary tumor called a metastasis. This 

term also refers to the process by which such spreading of 

malignant neoplasms—perhaps their most destructive trait— 

occurs. Malignant neoplasms can recur after surgical removal 

of the primary and secondary tumors and after other treatments. 

Table 14—2 compares benign and malignant neoplasms. 

Malignant neoplasms vary in their degree of differentiation 

from the parent tissue. Highly differentiated cancer cells try to 

mimic the specialized function of the parent tissue, but undif- 

ferentiated cancers, consisting of immature cells, have almost 

no resemblance to the parent tissue and so perform no useful 

function. Undifferentiated cancers rob the body of its energy 

and nutrition as they grow. Undifferentiated anaplastic cells 

have little structural or functional relationship to the parent 

cells and are the basis of many malignant neoplasms. The 

degree of differentiation of anaplastic cells is a consideration in 

the classification and staging of neoplasms, discussed later in 

this chapter. 

Characteristics of Malignant Cells 
Malignant neoplasms may be identified by the following pre- 

dictable cellular characteristics: 

= Loss of regulation of the rate of mitosis. This leads to rapid 
cell division and growth of the neoplasm. 

a Loss of specialization and differentiation. Malignant cells do 
not perform typical cellular functions. Many produce hormones 

_ TABLE 14-2 Comparison of Benign and ee 
MalignantNeoplasms — 5 ee 

BENIGN MALIGNANT 

Local Invasive : 

Cohesive Noncohesive 

Well-defined borders Does not stop at tissue border 

Pushes other tissues Invades and destroys surrounding 
out of the way tissues 

Slow growth Rapid growth 

Encapsulated Metastasizes to distant sites 

Easily removed Not always easy to remove 

Does not recur Can recur 



and enzymes similar to those of the parent tissue, but usually in 
excessive amounts, possibly revealing their presence. 

= Loss of contact inhibition. Malignant cells do not respect 
other cellular boundaries, They easily invade and destroy 
other tissues. : 

w Progressive acquisition of a cancerous phenotype. Cellular 
mutation seems to be a sequential process involving succes- 
sive generations of cells, each generation becoming more 
deviant than the previous one. Additionally, malignant cells 
seem to be “immortal”; that is, they do not stop growing and 
die, as do normal cells, which have a genetically determined 
life span. 

a /rreversibility. The transformation into a malignant cell is 
irreversible. Rarely does a malignant neoplasm revert to a 
benign state. y 

w Altered cell structure. C ytologic examination of malignant 
cells reveals distinct differences in the cell nucleus and cyto- 
plasm as well as an overall cell shape that differs from that of 
normal cells of the particular tissue type. 

= Simplified metabolic activities. The work of malignant 
cells is simpler than that of normal cells: they show an 
increased synthesis of substances needed for cell division, 
and they have no need to create proteins for the specialized 
functions of the tissues they invade. 

= Transplantability. Malignant cells often break away from 
the primary tissue site and travel to other locations in the 
body, where they establish new growths. 
Ability to promote their own survival. Malignant cells may 
create ectopic sites to produce the hormones they need for 
their growth. By their very presence and their ability to initiate 
vascular permeability, malignant cells promote the develop- 
ment of nonneoplastic stroma, a connective tissue framework 
consisting of collagen and other components, which then 
supports the neoplasm. They may also create their own blood 
supply. Through a process called angiogenesis, tumor cells 
secrete a polypeptide angiogenic growth factor that stimu- 
lates blood vessels from surrounding normal tissue to grow 
into the tumor. Finally, malignant cells divert nutrition from 
the host to meet their own needs, by diffusion when the 
tumor is less than | mm and thereafter by means of the newly 
formed blood vessels. If unchecked, malignant cells eventu- 
ally destroy their host. 

The characteristics of malignant cells are summarized in 
Box 14-3. 

BOX 14-3 Characteristics of Malignant Cells 

Loss of regulation of mitotic rate 
Loss of cell specialization 
Loss of contact inhibition 
Progressive acquisition of the cancerous phenotype 
and immortality 

Irreversibility of cancerous phenotype to greater 
aggressiveness 

Altered cell structure: differences in cell nucleus 
and cytoplasm 
Simplified metabolic activity 
Transplantability (metastasis) 
Ability to promote own survival 
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Tumor Invasion and Metastasis 
Metastasis or the ability of cancer cells to invade adjacent tissues 
and travel to distant organs is considered their most ominous char- 
acteristic. This quality makes treatment a considerable challenge. 

Invasion 
Aggressive tumors possess several qualities that facilitate inva- 
sion (Figure 14—2 m): 

w Ability to cause pressure atrophy. The pressure of a grow- 
ing tumor can cause atrophy and necrosis of adjacent tissues. 
The malignancy then moves into the vacated space. 

mw Ability to disrupt the basement membrane of normal 
cells. Many cancer cells can bind to elements of the base- 
ment membrane and secrete enzymes that degrade that phys- 
ical barrier, thus facilitating their movement into normal 
tissues, lymph, and blood circulation. 

= Motility. Because malignant cells are less tightly bound to 
each other than normal cells (reduced adhesiveness), they 
easily separate from the neoplasm and move into surround- 
ing body fluids and tissues. 

m Response to chemical signals from adjacent tissues. 
Chemotaxis (the movement of cells in response to a chemical 
stimulus) calls the tumor cells into the normal tissues, possi- 
bly as a result of the degrading of the basement membranes 
of the normal cells. This breakdown of normal cellular 
membranes releases the chemical stimulus physiologically 
designed to draw normal phagocytic cells to clean up the 
debris. (e> See Chapter 12 on the inflammatory response 
for more information on chemotaxis.) Malignant cells are 
also known to respond chemotactically to the end product 
of cellular metabolism. Some cancer cells even produce a 
substance called autocrine motility factor, which calls other 
malignant cells to a normal tissue. The first invading cells 
produce this substance, which then actively draws other 
malignant cells from the primary tumor into the invaded 
normal tissue. 

Metastasis 
The factors that favor invasion also contribute to the process of 
metastasis. Metastasis can occur by means of one or more 
mechanisms including embolism in the blood or lymph, or 
spread by way of body cavities. 

A blood- or lymph-borne metastasis allows a new tumor to 
be established in a distant organ. Figure 14-3 m shows metas- 
tasis through the bloodstream. A tumor’s ability to metastasize 
in this manner requires the following steps: 

1. Intravasation of malignant cells through blood or lym- 
phatic vessel walls and into the circulation. 

2. Survival of the malignant cells in the blood. (To survive, 
the cells must escape the notice of the body’s immune sur- 
veillance; only about 1 in 1000 cells does so.) 

3. Extravasation from the circulation and implantation in a 
new tissue. 

The tumor cells tend to clump together, forming an embo- 
lus, and continue growing until their size prevents further travel 
in the vessel or lymph channel. The growing neoplastic mass 
then uses its invasive abilities (secreting enzymes and motility 
factor) to move into the nearest organ. 
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Figure 14—2 @ How cancer cells invade normal tissue. 

About 60% of metastatic lesions tend to occur in a pattern lymph channels may travel to a preferred organ and then move 

that reflects blood or lymph circulation. However, it has been into it the same way they move through blood vessels. 

demonstrated that some malignant cells defy a bloodborne Alternatively, the malignant cells may become trapped in the 

pattern and actually target specific organs to which they pre- lymph node and continue to grow. Eventually, the malignant 

fer to metastasize. For example, lung cancer frequently metas- cells replace the node’s tissues. At this point, emboli from the 
tasizes to the adrenal glands, and breast cancer frequently cancerous node disseminate to other nodes, creating a cascade 
metastasizes to bone. Malignant cells that gain access to reaction. The malignant cascade causes widespread transfer 

of the tumor to uncharacteristic sites. 

A malignant tumor may break through the walls of the organ 

in which it is primarily housed, shedding cells into the nearby 
Cancer cells body cavity. The cells then are free to establish new tumors in 
Basement membrane a distant area of that cavity. For example, malignant cells from 

a colon cancer may be seeded into the peritoneal cavity, estab- 
lishing a new tumor in the mesenteric epithelium. 

Metastatic lesions are differentiated from primary neoplasms 
by cell morphology: Metastatic cells do not resemble the tissue 
in which they reside. The most common sites of metastasis are the 
lymph nodes, liver, lungs, bones, and brain. Table 14—3 lists dif- 
ferent cancers and common sites of metastasis. 

For metastasis to occur, the cancerous cells must avoid 
detection by the immune system. Thus, impairment of the 
immune system is a major factor in the establishment of 

Blood vessel wall 

Cancer cell in 

bloodstream 

COMMON METASTATIC SITES 

Metastatic tumor 
2 thy PRIMARY TUMOR 
igure 14-3 M@ Metastasis through the bloodstream. Cancer cells aie 

secrete enzymes and a motility factor that disrupt the basement mem- ahs spinaherratsPraintiodaa 
brane in the blood vessel. In this way, the cancer cells gain access to Bieast Regional lymph nodes wore. 
the circulation. Once in the blood, only about 1 cell in 1000 escapes brae, brain, liver, lung, bone immune detection, but that can be enough. Undetected cells move out Colon Liver, lung, brain, ovary, bone 
of the blood, again secreting enzymes and Cutting through the vessel Prostate Bladder, bone (especially ver- wall into new tissue. The tissue selected for establishing a new tumor tebrae), liver 
may be downstream from the original tumor, or a chemical attraction Malignant melanoma Lung, liver, spleen, regional may cause the malignant cells to target a specific site. Once in the new 
site, the malignant cells multiply and establish a metastatic tumor. 

lymph nodes, brain 



BOX 14-4 Factors That May Weaken or Alter the 
Immune Response 

Accumulated stress 
Depression 
Increased age 
Pregnancy 

Chronic disease 
Chemotherapy treatment for the primary cancer 

metastatic lesions. Cells may escape detection in several dif- 
ferent ways: 

= Aggressive cancer cells may compile a large mass (greater 
than | cm) so rapidly that the immune system is unable to 
overcome the tumor before it takes hold in a new tissue. 

= For tumor cells to be recognized as foreign by the immune 
system, they must display on their surface a special antigen 
called tumor-associated antigen (TAA). TAA marks tumor 
cells for destruction by the lymphocytes. Some oncogenic 
viruses depress the expression of TAA on infected cells. 
Also, some tumors in advanced stages of growth no longer 
display TAA. Thus, such tumor cells escape detection as they 
travel through the blood or lymph. 

a Ifthe person’s immune response is weakened or altered, then 
a metastatic tumor may take hold with little opposition. 
Factors that may weaken or alter the immune response are 
listed in Box 14-4. 

An estimated 50% to 60% of all cancers have already metas- 
tasized by the time the primary tumor is identified. This may 
account for the current 50% death rate and certainly supports 
the need for patient education to facilitate early diagnosis. The 
time it takes for metastasis to occur is extremely variable and 
often difficult to predict. Some cancers, such as basal cell car- 
cinomas, do not metastasize. The aggressiveness and location 
of the tumor, and the state of the person’s immune system, 
determine whether and how rapidly metastasis takes place. 

Physiologic and Psychologic 
Effects of Cancer 
Much of the nursing care for patients with cancer is related to 
the effects of cancer disease and the side effects of cancer treat- 
ment. Although pathophysiologic effects of the cancer vary 
with the type and location of the cancer, the following effects 
usually are observed. 

Disruption of Function 
Physiologic functioning can be upset by obstruction or pres- 

sure. For example, a large tumor in the bowel can stop intestinal 

motility, resulting in a bowel obstruction. Prostatic tumors can 

obstruct the bladder neck or urethra, resulting in urine reten- 

tion. Intracranial pressure can be dangerously increased by a 

glioma. Obstruction or pressure can cause anoxia and necrosis 

of surrounding tissues, which in turn cause a loss of function of 

the involved organ or tissue. For example, a kidney tumor may 

progress to renal failure. Pressure against the superior vena 

cava from an adjacent lung tumor or tumor-infiltrated lymph 

nodes can interrupt the blood flow to the heart. 
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In the liver, either a primary hepatocellular cancer or metasta- 
tic lesion can have several significant effects. In liver parenchy- 
mal tissue, it impairs the multiple life-sustaining functions of the 
liver, such as carbohydrate metabolism, synthesis of plasma pro- 
teins, detoxification, and immunologic functions. These func- 
tional impairments result in severe nutritional, hormonal, 
hematologic, and immunologic problems. (ce See Chapter 25 
for a more complete discussion of liver functions and effects of 
disruption.) Because more than | L of blood per minute passes 
through the liver via the portal vein, obstruction to this flow by 
a tumor can cause portal hypertension. This results in backup of 
fluid and increased pressure in the splanchnic circulation. The 
end result is ascites (third-spaced fluid in the peritoneal cavity) 
and varices (friable, overdistended blood vessels) of the 
esophageal, gastric, mesenteric, and hemorrhoidal vessels. 

Hematologic Alterations 
Hematologic alterations can impair the normal function of 
blood cells. For example, in leukemia, a malignant proliferative 
disease of the hematopoietic (blood cell—producing) system, 
the immature leukocytes cannot perform the normal protective 
phagocytic functions and immunity is compromised. The 
excessive numbers of immature leukocytes in the bone marrow 
diminish erythrocyte and thrombocyte (platelet) production, 
resulting in secondary anemia, neutropenia, and thrombocy- 
topenia. In addition, gastrointestinal tumors disrupt the absorp- 
tion of vitamin B,, and iron; growing tumors accumulate and 
store purines, depriving the bone marrow of substances needed 
for erythropoiesis (red blood cell production); and renal cell 
carcinoma produces its own erythropoietin hormone, resulting 
in production of an excessively large number of red blood cells 
and viscous blood, which impairs circulation, plugs small cap- 
illaries, and promotes thrombus formation (polycythemia). 

Infection 
If the tumor invades and connects two incompatible organs, such 
as the bowel and bladder, creating a fistula, infection becomes a 
serious problem. As they destroy viable tissue and thus their 
source of nutrition, tumors may become necrotic and septicemia 
may result. Some tumors are less efficient in creating capillaries; 
as a consequence, the center of the tumor may become necrotic 
and infected. When a tumor grows near the surface of the body, 
it may erode through to the surface, breaking down the natural 
defenses of intact skin and mucous membranes and providing a 
site for the entry of microorganisms. Any malignant involvement 
of the organs or tissues of immunity—such as the liver, bone 
marrow, Peyer’s patches in the small intestine, spleen, or lymph 
nodes—can seriously impair the immune response, allowing 
infections to develop in vulnerable tissues. 

Hemorrhage 
Tumor erosion through blood vessels can cause extensive 
bleeding, giving rise to severe anemia. Hemorrhage can be seri- 
ous enough to cause life-threatening hypovolemic shock. 

Anorexia-Cachexia Syndrome 
A characteristic feature of cancer is the wasted appearance of 
its victims, called cachexia. In many cases, unexplained rapid 
weight loss is the first manifestation that brings the patient toa 
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healthcare provider. This can be due to a variety of problems 

associated with cancer, such as pain, infection, depression, or 

the side effects of chemotherapy and radiation. Usually the 

emaciation, malnutrition, and loss of energy are attributed to 

the anorexia-cachexia syndrome. 

This syndrome is specific to cancer because of the effect of 

cancer cells on the host’s metabolism. The neoplastic cells 

divert nutrition to their own use while causing changes that 

reduce the patient’s appetite. Early in the disease, altered glu- 

cose metabolism leads to an increase in serum glucose levels, 

which creates negative feedback resulting in anorexia (loss of 

appetite). In addition, the tumor secretes substances that 

decrease appetite by altering taste and smell and producing 

early satiety. Pain, infection, and depression also contribute to 

anorexia. Some types of cancers cause specific food aversions, 

such as to red meat, coffee, or chocolate. 

Avaricious cancer cells support their growth through wide- 

spread catabolism of the body’s tissue and muscle proteins. This 

catabolism, coupled with inadequate nutrient intake, results in 

the typical cachexia. Normally, a starvation state reduces the 

body’s basal metabolic rate. However, in many people with can- 

cer, the metabolic rate is increased, probably because of the 

hyperactive metabolic and reproductive activities of the malig- 

nant cells. One theory suggests that cytokinins the body pro- 

duces in response to the tumor are responsible for both early 

satiety and cachexia. One specific cytokine, called tumor necro- 

sis factor alpha or cachectin, is believed to enhance the 

increased metabolic consumption of nutrients. Cancers of the 

gastrointestinal system further promote anorexia-cachexia by 

decreasing absorption and use of nutrients; the side effects of 

some treatment modalities enhance this effect. Figure 14-4 @ 

shows the characteristic appearance of a cachectic person. 

Paraneoplastic Syndromes 
Paraneoplastic syndromes are indirect effects of cancer. They 

may be early warning signs of cancer or indicate complica- 

tions or return of a malignancy. The most frequently occurring 

Figure 14—4 @ Cachectic person. Cancer robs its host of nutrients 
and increases body catabolism of fat and muscle to meet its meta- 
bolic needs. 
Source: Simon Fraser/SPL/Photo Researchers, Inc. 

paraneoplastic syndromes are endocrine, occurring when can- 

cers set up ectopic sites of hormone production, and neuro- 

logic, occurring when cancer damages the nervous system 

(Toothaker & Rubin, 2009). Table 14—4 lists laboratory indi- 

cators of ectopic functioning. These ectopic sites produce 

excessive amounts of the hormone, which harm the host. 

Consider the following examples: 

= Breast, ovarian, and renal cancers may set up ectopic 

parathyroid hormone sites, causing severe hypercalcemia. 

m Oat cell and other lung cancers may produce ectopic secre- 

tions of insulin (causing hypoglycemia), parathyroid hor- 

mone (PTH), antfdiuretic hormone (ADH, which causes 

excessive fluid retention, hypertension, and_ peripheral 

edema), and adrenocorticotropic hormone (ACTH). c= See 

Chapter 19 for the description of the multiple problems 

caused by excessive secretions of cortisone. 

Other paraneoplastic syndromes include hematologic 

abnormalities such as anemia, thrombocytopenia, and coagula- 

tion abnormalities; nephrotic syndrome; cutaneous syndromes; 

and neurologic syndromes, such as distant tumors that produce 

IICP (Toothaker & Rubin, 2009). 

Pain 
Pain is a major healthcare problem for patients with cancer. 

Despite extensive progress in the scientific understanding of 

pain, more than 60% patients with cancer experience moder- 

ate to severe pain at some time during their illness (Deandrea, 

Montanari, Moja, Apolone, 2008; Paim et al., 2008). Despite 

recommendations of the World Health Organization (WHO) 

and even if effective treatments are available for 70% to 90% 

of cases, under-treatment is well documented and can involve 

up to 40% of patients (Deandrea et al., 2008). Under-treatment 

is usually attributed to an inappropriate use of opioids and 

barriers related to healthcare provider, patient, family, institu- 

tion, and society (Eaton & Frieze, 2008). Communication and 

knowledge deficit are the major barriers to effective pain 
management. Because pain management for people with can- 
cer has a reputation for being under-treated and ineffective, 
the anticipation of pain may engender fear in even the most 
stoic people. 

TABLE 14-4 Laboratory Indicators of Ectopic Functioning a 

HORMONE 

Antidiuretic hormone (ADH) 

Adrenocorticotropic 
hormone (ACTH) 

SPECIFIC LABORATORY TEST 

Serum and urine osmolality 

Plasma ACTH 

ACTH suppression test 

ACTH stimulation test 

Urine catecholamines 

Serum calcitonin Calcitonin 

Insulin Serum glucose Glucose 
tolerance test 

Serum PTH 

Serum calcium 

Parathyroid hormone (PTH) 

Thyroxine Serum thyroid-stimulating 
hormone (TSH), T3, T, 



Types of Cancer Pain 
Cancer pain can be divided into two main categories, acute 
and chronic, with subgroupings. These classifications serve 
to indicate appropriate therapeutic approaches. Acute pain 
has a well-defined pattern of onset, exhibits common signs 
and symptoms, and is often identified with hyperactivity of 
the autonomic system. Chronic pain, which lasts more than 
6 months, frequently lacks the objective manifestations of 
acute pain, primarily because the autonomic nervous system 
adapts to this chronic stress. Chronic pain often results in per- 
sonality changes, alterations in functional abilities, and 
lifestyle disruptions that can seriously affect compliance with 
treatment and the quality of life. 

Most cancer patients who cite acute pain as the primary 
symptom that led to the diagnosis tend to associate pain with the 
introduction to their disease. If these patients experience pain 
during the illness or after treatment, they often perceive the pain 
as introducing another cancer, a recurrence of the original can- 
Cer, Or a component of cancer treatments (Rosedale & Fu, 2010). 

Chronic pain may be related to treatment or may indicate 
progression of the disease. Identifying the pain as treatment- 
related rather than tumor related js extremely important 
because it has a definite effect on the patient’s psychological 
outlook. For the patient whose pain is due to the advancement 
of the disease, psychologic factors play an even more important 
role. Hopelessness and fear of impending death intensify phys- 
iologic pain and contribute to overall suffering (which goes 
well beyond just physical pain). 

Three other categories used to classify patients with cancer 
pain include patients with preexisting pain, those with a history 
of drug abuse, and dying patients with cancer-related pain. The 
first two groups may have altered perceptions of pain and may 
not have the anticipated response to pain medication. For the 
dying patient, pain is strongly associated with both the patient’s 
and family’s confrontation of issues of hopelessness and death. 
Confronting these issues can intensify the perception of pain. 

Causes of Cancer Pain 
Direct tumor involvement is the primary cause of the pain expe- 
rienced by people with cancer. This includes metastatic bone 
disease, nerve compression, and involvement of visceral 
organs. The pain from tumor involvement is believed to be 
mechanical, resulting from stretching of tissues and compres- 
sion. Chemicals from ischemia or tumor metabolites and toxins 
that activate and sensitize nociceptors and mechanoreceptors 
are also responsible for tumor pain. o> See Chapter 9 for a more 
complete discussion of the mechanics of pain. 

Side effects or toxic effects of cancer therapies (e.g., sur- 
gery, radiation, and chemotherapy) may also cause cancer pain. 
These are usually the result of traumatized tissue; one example 
of this is the oropharyngeal ulcerations that occur with some 
types of chemotherapy. However, these therapies may also be 
used to manage pain, such as radiation to decrease pain associ- 
ated with bone metastasis. 

Physical Stress 
When the immune system discovers a neoplasm, it tries to 

destroy it using the resources of the body. The body mounts an 

all-out assault on the foreign invader, calling on many resources, 
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including chemical mediators, hormones and enzymes, blood 
cells, antibodies, proteins, and inflammatory and immune 
responses. These protective responses mobilize fluid, elec- 
trolytes, and nutritional systems. This massive effort requires 
tremendous energy. If the neoplasm is small enough (i.e., micro- 
scopic), the immune system can destroy it, and a tumor will never 
manifest. A neoplasm of 1 cm is large enough to overwhelm most 
immune systems; however, the body will continue to try to fight 
it until it reaches the stage of exhaustion and is no longer capable 
(Selye, 1984). Thus, many patients with cancer present with 
fatigue, weight loss, anemia, dehydration, and altered blood 
chemistries (e.g., decreases in electrolytes). 

Psychologic Stress 
People confronted with the diagnosis of cancer exhibit a vari- 
ety of psychologic and emotional responses. Some people see 
cancer as a death sentence and experience overwhelming grief, 
often giving up. Others may feel guilt, considering the cancer a 
punishment for past behaviors, such as smoking, unhealthy eat- 
ing habits, or for delaying diagnosis or treatment. They may 
experience anger, especially if the person believes that he or 
she had been practicing a healthful lifestyle; beneath that anger 
may reside feelings of powerlessness. Fear is common: fear of 
the outcome of the illness, fear of the effects of treatment, fear 
of pain, fear of death. Some people feel isolated because of the 
stigma of cancer and old beliefs of contagion. Body image con- 
cerns and sexual dysfunction may be present but often are 
unexpressed, especially if the cancer is of the breast or sexual 
organs, or causes visible body changes. 

Interdisciplinary Care 
Interdisciplinary care for the patient with cancer begins with a 
variety of specialized laboratory and diagnostic tests. 

Diagnosis 
Several procedures are used to diagnose cancer. X-ray imaging, 
computed tomography (CT), ultrasonography, and magnetic 
resonance imaging (MRI) can locate abnormal tissues or 
tumors. However, only microscopic histologic examination of 
the tissue reveals the type of cell and its structural difference 
from the parent tissue. Tissue samples are acquired through 
biopsy, shedded cells (e. g., Papanicolaou smear), or collections 
of secretions (e.g., sputum). Lymph nodes are also biopsied to 
determine whether metastasis has begun. Simple screening 
procedures can be used to identify substances secreted by the 
tumor, such as the prostatic-specific antigen (PSA) blood test 
used to identify early prostatic cancers. Increases in enzymes 
or hormones released by normal tissues when they are damaged 
can also contribute to the diagnosis. Increased alkaline phos- 
phatase noted in bone metastases and osteosarcoma is one 
example of an enzyme increase associated with cancer. Tumor 
markers are used for early diagnosis, for tracking responses to 
therapy, and for devising immunologic treatments. 

CLASSIFICATION To help standardize diagnosis and treat- 
ment protocols, an elaborate identification system has been 
developed. This consists of naming the tumor (classification) 
and describing its aggressiveness (grading) and spread within 
or beyond the tissue of origin (staging). 
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Tumors are classified and named by the tissue or cell of ori- 

gin. Tumor nomenclature often incorporates the Latin stem 

identifying the tissue from which the tumor arises. For example, 

acarcinoma arises from epithelial tissue; adjectives are added to 

further specify the location. A glandular malignancy arising 

from epithelial tissue is classified as an adenocarcinoma. A 

tumor arising from supportive tissues is called a sarcoma; the 

specific type of tissue is added as a prefix. For example, a can- 

cer of fibrous connective tissue is called fibrosarcoma, and a 

smooth muscle cancer is a leiomyosarcoma. A tumor from sem- 

inal or germ tissue is called a seminoma. Table 14—5 compares 

the nomenclature of benign and malignant neoplasms. 

Other names for tumors incorporate the name of the discoy- 

erer of that particular cancer, such as Burkitt’s lymphoma or 

Hodgkin’s disease. Hematopoietic malignancies (also known as 

“liquid tumors”) are usually named by the type of immature blood 

cell that predominates. An example is myelocytic leukemia, 

named for the immature form of the granulocyte that is predomi- 

nant in this malignancy. 

GRADING AND STAGING Grading evaluates the amount of dif- 

ferentiation (level of functional maturity) of the cell and estimates 

the rate of growth based on the mitotic rate. Cells that are the most 

differentiated—that is, most like the parent tissue and therefore the 

least malignant—are classified as grade | and are associated with 

a better prognosis. Grade 4 is reserved for the least differentiated 

and most aggressively malignant cells. Because of the differences 

inherent in tumor appearance and biologic behavior, grading crite- 

ria may vary with different locations and types of tumors. 

Staging is used to classify solid tumors and refers to the rel- 

ative size of the tumor and extent of the disease. The TNM clas- 

sification system is an internationally recognized staging 

system: The T stands for the relative tumor size, depth of inva- 

sion, and surface spread; N indicates the presence and extent of 

lymph node involvement; and M denotes the presence or 

absence of distant metastases. Table 14-6 shows the basic out- 

line of the TNM system; however, other systems are also used 

to differentiate types-and locations of tumors (e.g., melanomas, 

cervical cancer, Hodgkin’s disease). 

CYTOLOGIC EXAMINATION For the malignant tissues to be 

identified by name, grade, and stage, they must first be subjected 

to histologic and cytologic examination by light or electron 

microscope. Specimens are collected by three basic methods: 

1. Exfoliation from an epithelial surface. Examples include 

scraping cells from the cervix (Pap smear) or bronchial 

washings. 

2. Aspiration of fluid from body cavities or blood. Examples 

include white blood cells for evaluation of hematopoietic 

cancers, pleural fluid, and cerebrospinal fluid. 

3. Needle aspiration of solid tumors. 

breast, lung, or prostate. 

- TABLE 14-5 Nomenclature for Benign and Malignant Neoplasms — 

TISSUE OF ORIGIN 

Epithelium 

Gland 

Liver cells 

Ectoderm/Endoderm 

Neuroglia 

Melanocytes 

Basal cells 

Germ cells 

Mesoderm Connective tissue 

Adipose tissue 

Fibrous tissue 

Bone tissue 

Cartilage 

Muscle 

Smooth muscle 

Striated muscle 

Neural tissue 

Nerve cells 

Endothelial tissues 

Blood vessels 

Meninges 

Hematopoietic Tissues Granulocytes 

Plasma cells 

Lymphocytes 

BENIGN 

Papilloma 

Adenoma 

Hepatocellular adenoma 

Glioma 

Melanoma 

Tetroma 

Lipoma 

Fibroma 

Osteoma 

Chondroma 

Leiomyoma 

Rhabdomyoma 

Ganglioneuroma 

Hemangioma 

Meningioma 

Granulocytosis 

This could include the 

MALIGNANT 

Carcinoma 

Adenocarcinoma 

Hepatocellular carcinoma 

Glioma 

Malignant melanoma 

Basal cell carcinoma 

Seminoma 

Liposarcoma 

Fibrosarcoma 

Osteosarcoma 

Chondrosarcoma 

Leiomyosarcoma 

Rhabdomyosarcoma 

Neuroblastoma 

Angiosarcoma 

Kaposi's sarcoma 

Malignant meningioma 

Leukemia 

Multiple myeloma 

Lymphomas 



TABLE 14-6 TNM Staging Classification System 
STAGE MANIFESTATIONS 

Tumor To No evidence of primary tumor 
Tis Tumor in situ 
11, Ty, T3,T, Ascending degrees of tumor size 

and involvement 
Nodes No No abnormal regional nodes 

Nia Nog Regional nodes—no metastasis 
Nipe Nop: Nz, Regional lymph nodes— 

metastasis suspected 

Ny Regional nodes cannot be 
assessed Clinically 

Metastasis Mo No evidence of distant metastasis 

Ascending degrees of metastatic 
involvement of the host, includ- 
ing distant nodes 

Cytologic examination is also carried out on specimens 
from biopsied tissues or tumors and on collected body secre- 
tions, such as sputum or urine. 

After collection, specimens are spread on a glass slide, 
fixed, and stained if necessary. The morphologic features of the 
cells are examined, with special attention to the nucleus and 
cytoplasm. Other special pathologic procedures can be carried 
out on the specimen, but they must be ordered ahead of time if 
special preparations of the specimen are necessary. Several 
special diagnostic cytologic procedures, such as cytogenetics, 
are proving useful in diagnosing and monitoring patient 
response to treatment. 

TUMOR MARKERS A tumor marker is a protein molecule 
detectable in serum or other body fluids. This marker is used as 
a biochemical indicator of the presence of a malignancy. Small 
amounts of tumor marker proteins are found in normal body 
tissues or benign tumors and are not specific for malignancy. 

TABLE 14-7 Tumor-Derived Markers Associated with Specific Neoplasms 

_ ASSOCIATED NEOPLASM TUMOR MARKER 
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However, high levels are suspicious and mandate follow-up 
diagnostic studies. Tumor marker tests are most useful for 
monitoring the patient’s response to therapy and for detecting 
residual disease. However, one marker, PSA, is a detector of 
prostate cancer. 

Tumor markers fall into two general categories: those 
derived from the tumor itself and those associated with host 
(immune) response to the tumor. Examples of tumor markers 
include the following: 

= Antigens. These are present in fetal tissue but normally 
are suppressed after birth. Thus, their presence in large 
amounts may reflect an anaplastic process in tumor cells. 
Alpha-fetoprotein (AFP) and carcinoembryonic antigen 
(CEA) are oncofetal antigens. 

= Hormones. Hormones are present in considerable amounts 
in human blood and tissues, but very high levels not related 
to other conditions may signify the presence of a hormone- 
secreting malignancy. Some common hormones seen as 
tumor markers include human chorionic gonadotropin 
(HCG), antidiuretic hormone (ADH), parathyroid hormone 
(PTH), calcitonin, and catecholamines. 

= Proteins. These narrow down the type of tissue that may be 
malignant, although they can also be increased in hyperplas- 
tic disorders. Examples of tissue-specific proteins include 
serum immunoglobulin and beta-2 microglobulin. 

= Enzymes. Rapid, excessive growth of a tissue may cause 
some of the enzymes and isoenzymes normally present in 
that particular tissue to spill into the bloodstream. Elevated 
levels can point to either hyperplasia of the tissue or cancer. 
Prostatic acid phosphatase (PAP) and neuron-specific eno- 
lase (NSE) are examples. Table 14—7 compares selected 
tumor-derived markers with their presence in neoplasms and 
other conditions. 

ONCOLOGIC IMAGING Because physical assessment usu- 
ally cannot detect cancer until the tumor has reached a size that 
poses a major risk for metastasis, radiologic examination is 
extremely important in early diagnosis. This diagnostic process 

‘ Carcinoembryonic antigen (CEA) 

Alpha-fetoprotein (AFP) 

Oncofetal Antigens 

Hormones Human chorionic gonadotropin (HCG) 

Calcitonin 

Catecholamines/metabolites 

lsoenzymes Prostatic acid phosphatase (PAP) 

Neuron-specific enolase (NSE) 

Specific Proteins Prostate-specific antigen (PSA) 

Immunoglobin 

CA 125 

CA 19-9 

CA 15-3 

Atlanta: American Cancer Society. 

Adenocarcinomas of colon, lung, breast, ovary, stomach, pancreas 

Hepatocellular carcinoma, gonadal germ cell tumors (seminoma) 

Gonadal germ cell tumors 

Medullary cancer of thyroid 

Pheochromocytoma 

Adenocarcinoma of prostate 

Small-cell lung carcinoma, neuroblastoma 

Adenocarcinoma of prostate 

Multiple myeloma 

Epithelial ovarian cancer 

Adenocarcinoma of pancreas, colon 

Breast cancer 

Source: Adapted from Pfeifer, J. D., & Wick, M. R. (1995). The pathologic evaluation of neoplastic disease. In A. |. Holleb, D. J. Fink, & G. P. Murphy (Eds.), American Cancer Society textbook of clinical oncology (pp. 75-95). 
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may involve routine x-ray imaging (usually for screening 

only), CT, MRI, ultrasonography, nuclear imaging, angiogra- 

phy, and positron emission tomography. These diagnostic tests, 

including preparation and nursing implications, are discussed 

in the assessment chapters as well as with specific body system 

cancers throughout the book. 

X-Raylmaging Standard x-ray imaging is the method of choice 

for screening such body areas as the breast (mammography), 

lung, and bone to identify changes in tissue density that may indi- 

cate malignancies. X-ray imaging is still the method of choice for 

lung cancer, but does not usually reveal tumors until late in their 

development when they have reached about | cm in size. 

Computed Tomography (CT) CT allows the visualization of 

cross sections of the anatomy. Because CT scans reveal subtle 

differences in tissue densities, they provide much greater accu- 

racy in tumor diagnosis. This procedure is useful in screening for 

renal cell and most gastrointestinal tumors. CT scans are espe- 

cially useful for evaluating possible lymph node involvement. 

Magnetic Resonance Imaging (MRI) During an MRI, the 

patient is placed within a strong magnetic field, pulsed radio 

waves are directed at him or her, and transmitted signals based 

on tissue characteristics are analyzed by a computer. Related 

diagnostic imaging procedures—positron emission tomogra- 

phy (PET) and single photon emission computed tomography 

(SPECT)—create visible images by measuring electrical 

impulses from different body structures. MRI is the diagnostic 

tool of choice for both screening and follow-up of cranial and 

head and neck tumors. . 

Ultrasonography Ultrasonography measures sound waves 

as they bounce off various body structures, revealing abnor- 

malities that indicate tumors. For example, transrectal ultra- 

sonography has provided excellent imaging of early prostate 

cancers and is used to guide needle biopsy. Ultrasound imag- 

ing is more useful for detecting masses in the denser breast tis- 

sue of young women. 

Nuclear Imaging Nuclear imaging involves the use of a spe- 

cial scanner in conjunction with the ingestion or injection of spe- 

cific radioactive isotopes. This is an invasive but usually safe 

diagnostic method for identifying tumors in various body tissues. 

The procedure is often used to check for possible bone or other 
organ metastases. 

Angiography Angiography is performed when the precise 

location of the tumor cannot be identified or there is a need to 

visualize the tumor’s extent prior to surgery. The procedure 

involves injecting a radiopaque dye into a major blood vessel 

proximal to the organ or tissue to be examined. The movement 

of the dye through the vasculature of the organ or tissue is 

traced by means of fluoroscopy or serial x-ray films. Blockage 
to the flow of the dye indicates the tumor’s location. Dye may 
be used to identify blood vessels supplying a tumor, allowing 
the surgeon to know where to safely ligate vessels. 

DIRECT VISUALIZATION Direct visualization procedures are 
invasive but do not require the use of radiography. Examples 
include sigmoidoscopy (viewing the sigmoid colon with a fiber- 
optic flexible sigmoidoscope), cystoscopy (viewing the urethra 

and bladder), endoscopy (viewing the upper gastrointestinal 

tract), and bronchoscopy (inspecting the tracheobronchial tree). 

These methods allow the visual identification of the organs 

within the limits of the scope and usually permit biopsy of sus- 

picious lesions or masses. Flexible fiber-optic scopes may be 

more useful because they allow deeper penetration than do tradi- 

tional scopes. These procedures all require some patient prepa- 

ration, cause moderate to considerable discomfort, and may 

require sedation or anesthesia, as in the case of bronchoscopy. 

Some procedures’ such as sigmoidoscopy and cystoscopy, may 

be performed in the physician’s office and therefore cost less, 

making them more accessible screening procedures. 

When the tumor is exposed, a sample of tissue (biopsy) is sent 

to the pathology laboratory for a “frozen-section” histologic 

examination. This can be done rapidly while the patient remains 

on the operating table under anesthesia. If the initial report is 

negative, the benign mass is usually removed to prevent further 

symptoms. If the report is positive for cancer, the tumor and often 

adjacent lymph nodes are dissected, along with any other suspi- 

cious tissue. The tumor, nodes, and any other specimens are sent 

to the pathology laboratory for more in-depth analysis. The 

patient then receives the usual postoperative care. 

LABORATORYTESTS Most laboratory tests of blood, urine, 

and other body fluids are used to rule out nutritional disorders 

and other noncancerous conditions that may be causing the 

patient’s symptoms. In conjunction with other diagnostic stud- 

ies, some laboratory tests can be quite useful either in screen- 

ing for other pathologic conditions or for validating the cancer 

diagnosis. Table 14-8 identifies some useful laboratory tests, 

their normal values, and their possible indications. 

PSYCHOLOGIC SUPPORT DURING DIAGNOSIS Preparing 
for and awaiting the results of diagnostic tests can create 

extreme anxiety. Many patients compare the experience to that 

of a prisoner awaiting trial and sentencing: After they know 

what the “sentence” is, then they can prepare for the future. In 

addition to coping with the possibility of a life-threatening dis- 

ease, or at least a life-altering one, patients often also face the 

prospect of uncomfortable, even painful, diagnostic proce- 

dures. They have important decisions to make that depend on 

the outcome of those tests. Many unspoken questions may 
exist, including the following: 

= Do [have cancer? 

a If so, what kind, and how serious? 

m Has it spread? 

w Will I survive? 

= What kind of treatment is needed? 

= How will this affect my lifestyle? 
= How will this affect family members and friends? 

Denial or intellectualization can help some patients coping 
with cancer, but others display signs of anxiety and stress as 
they attempt to cope. The nurse can provide valuable support 
during this very difficult stage by helping patients become 
actively involved in managing their life and disease. Talk with 
patients as soon as they enter the healthcare system, asking 
what they know already about what is going to happen and 
soliciting questions from them. Taking this approach and 
encouraging patients to share what knowledge and experience 



TABLE 14-8 Laboratory Tests Used for Cancer Diagnosis" 
TEST 

Acid phosphatase (ACP) 

Adrenocorticotropic 
hormone (ACTH) 

Alanine aminotransferase (ALT) 

Albumin 

Alkaline phosphatase (ALP) 

Alpha-fetoprotein (AFP) 

Aspartate aminotransferase (AST) 

Bilirubin 

Bleeding time 

Blood urea nitrogen (BUN) 

Calcitonin 

Calcium (Ca) 

Carcinoembryonic antigen (CEA) 

Chloride (Cl) 

C-reactive protein 

Creatinine 

Dexamethasone suppression test 

Estradiol-serum 

Fibrinogen 

Gamma glutamyltransferase (GGT) 

Fasting blood sugar 

Haptoglobin 

Hematocrit (Hct) 

Hemoglobin (Hgb) 

Human chorionic 

gonadotropin (HCG) 

Insulin 

Lactic dehydrogenase (LDH) 

Occult blood 

REFERENCE VALUE 

0.0 to 0.8 unit/L 

8 to 80 pg/mL 

5 to 35 unit/mL (Frankel) 

3.5 to 5.0 g/dL 

20 to 90 unit/L 

Male and nonpregnant female: 
< 15 ng/mL 

5 to 40 unit/mL (Frankel) 

Total: 0.1 to1.2 mg/dL 
Direct: 0.0 to 0.3 mg/dL 

lvy method: 3 to 7 minutes 

5 to 25 mg/dL 

Male: < 40 pg/mL 
Female: < 20 pg/mL 

4.5 to 5.5 mEq/L 9.0 to 11.0 mg/dL 

2.5 ng/mL in nonsmokers 5 ng/mL 
in smokers; > 12 ng/mL neoplasms 

95 to 105 mEq/L 

> 1:2 titer is positive 

0.5 to 1.5 mg/dL 

> 50% reduction in plasma cortisol 

Female: 20 to 300 pg/mL 
Menopausal female: < 20 pg/mL 

Male: 15 to 50 pg/mL 

200 to 400 mg/dL 

Male: 10 to 80 international unit/L 

Female: 5 to 25 international unit/L 

70 to 110 mg/dL 

20 to 240 mg/dL 

Male: 40% to 54% 

Female: 36% to 46% 

Male: 13.5 to 18 g/dL 

Female: 12 to 16 g/dL 

1:3 ratio of Hgb:Hct 

Nonpregnant female 
<0.01 international unit/L 

5 to 25 microunit/mL 

100 to 190 international unit/L 

Negative 

CHAPTER 14 / Nursing Care of Patients with Cancer 357 

ABNORMALITY INDICATED 

Elevated in prostate, breast, and bone cancer and in 
multiple myeloma 

Decreased in adrenal cancer 

Elevated in pituitary cancer or with tumor that 
secretes ACTH (bronchiogenic cancer) 

Moderate elevation in liver cancer 

Decreased in malnutrition, metastatic liver cancer 

Elevated in cancer of liver, bone, breast, and prostate; 
in leukemia; and in multiple myeloma 

Elevated in germ cell tumors (e.g., seminoma), 
testicular cancer 

Elevated in liver cancer 

Elevated in liver and gallbladder cancer 

Prolonged in leukemia and metastatic liver cancer 

Decreased in malnutrition; increased in renal cancer 

Elevated to > 500 pg/mL in thyroid medullary can- 
cer, breast cancer, and lung cancer 

Elevated in bone cancer and ectopic parathyroid hor- 
mone production (paraplastic syndrome) 

Elevated with GI cancers, lung, breast, bladder, kid- 
ney, cervical, leukemias 

Used to evaluate effectiveness of cancer treatment 

Decreased in vomiting, diarrhea, syndrome of inap- 
propriate antidiuretic hormone (SIADH) 

Elevated in metastatic cancer and Burkitt's lymphoma 

Decreased in malnutrition; elevated in most cancers 

Nonsuppression in adrenal cancer and ACTH- 
producing tumors, severe stress 

Elevated in estrogen-producing tumors and testicu- 
lar tumors 

Decreased in leukemia and as a side effect of 
chemotherapy 

Elevated in cancer of liver, pancreas, prostate, 
breast, kidney, lung, and brain 

Decreased in malnutrition, cancer of stomach, liver, 
and lung 

Elevated in Hodgkin's disease and cancer of lung, 
large intestine, stomach, breast, and liver 

Decreased in anemia, leukemia, Hodgkin's dis- 
ease, lymphosarcoma, multiple myeloma, and 
malnutrition and as a side effect of chemotherapy 

Decreased in anemia, many cancers, Hodgkin's dis- 
ease, leukemia, and malnutrition and as a side 
effect of chemotherapy 

Elevated in choriocarcinoma 

Elevated in insulinoma (islet cell tumor) and insulin- 
secreting cancers (e.g., lung cancer) 

Elevated in liver, brain, kidney, muscle cancers, 
acute leukemia, anemia 

Positive in gastric and colon cancers 

(continued) 
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TABLE 14-8 Laboratory Tests Used for Cancer Diagnosis’ (continued) 

TEST 

Serum osmolality 

Urine osmolality 

Parathyroid hormone (PTH) 

Platelet (thrombocyte) count 

Potassium (K) 

Prostatic-specific antigen (PSA) 

REFERENCE VALUE 

280 to 300 mOsm/kg H,O0 

50 to 1200 mOsm/kg H,O 

400 to 900 pg/mL 

150,000/mms to 400,000/mm? 

3.5 to 5.0 mEq/L 

0 to 4 ng/mL 

ABNORMALITY INDICATED 

Decreased in SIADH 

Increased in SIADH , 

Increased in PTH-secreting tumors 

Decreased in bone, gastric, and brain cancer, in 

leukemia, and as a side effect of chemotherapy 

Decreased in vomiting and diarrnea and 

in malnutrition 

Elevated from 10 to 120+ in prostate cancer 

Total protein 6.0 to 8.0 g/dL 

Red blood cells (RBCs) 

Sodium (Na) 135 to 145 mEq/L 

Male: 3.5 to 8.0 mg/dL 
Female: 2.8 to 6.8 mg/dL 

Uric acid 

White blood cells (WBC) 

Total leukocytes 4500/mm3 to 10,000/mm? 

Male: 4.6 to 6.0 million/mm? 

Female: 4.0 to 5.0 million/mm? 

Decreased in malnutrition, gastrointestinal cancer, 

Hodgkin's disease; elevated in vomiting, diarrhea, 

multiple myeloma 

Decreased in anemia, leukemia, infection, 

multiple myeloma 

Decreased in SIADH, vomiting; elevated 

in dehydration 

Increased in leukemia, metastatic cancer, multiple 
myeloma, Burkitt's lymphoma, after vigorous 

chemotherapy 

Elevated in acute infection, leukemias, tissue necro- 
sis; decreased as a side effect of chemotherapy 

Elevated in bacterial infection and Hodgkin's dis- 
ease; decreased in leukemia and malnutrition and 

as a side effect of chemotherapy 

Elevated in cancer of bone, ovary, testes, and brain 

Elevated in leukemia and healing stage of infection 

Elevated in infection, monocytic leukemia and can- 
cer; decreased in lymphocytic leukemia and as a 

side effect of chemotherapy 

Elevated in lymphocytic leukemia, Hodgkin's disease, 
multiple myeloma, viral infections, and chronic intec- 
tions; decreased in malnutrition, cancer, and other 
leukemias and as a side effect of chemotherapy 

Neutrophils 50% to 70% 

Eosinophils 1% to 3% 

Basophils 0.4% to 1.0% 

Monocytes A% to 6% 

Lymphocytes 25% to 35% 

*All values refer to serum values unless otherwise indicated. Values are approximate; check the reference standards specified by your own agency's laboratory. 

they have allows them to maintain control. From there, the 

nurse can provide the information needed. 

As patients begin to feel more comfortable with the nurse, 

they may express concerns, fears, and other emotions. The nurse 

should actively listen and be supportive, but avoid giving advice 

and false reassurance, providing appropriate information when 

needed. For patients who are not ready to discuss concerns or 

for those who appear angry, being nonjudgmental and providing 

nonverbal support may facilitate more open communication. An 

atmosphere of calmness, warmth, caring, and respect can ease 

the tension and often unspoken terror of this initial period. 

Support of and communication with the patient’s significant 

others is extremely important. Often they try to be strong for the 

patient but have many fears and emotional concerns that they 

do not feel comfortable expressing. The nurse needs to be avail- 
able to the family while the patient is undergoing diagnostic 
procedures. Allowing them to talk without the need to edit for 
the patient’s benefit can help them manage their own difficul- 
ties in coping with their loved one’s potential cancer diagnosis. 

Cancer Treatment 
The goals of cancer treatment are aimed at cure, control, or 

palliation of symptoms. These goals may overlap. Cancer 

may be treated through surgery, chemotherapy, radiation ther- 

apy, biotherapy, photodynamic therapy, bone marrow and 

stem cell transplants, hormonal therapy, and complementary 

therapies. Once cancer is diagnosed, the initial focus is on 

surgical and medical treatment. The goals of treatment are 

the following: é' 

= Eliminating the tumor or malignant cells 

w Preventing metastasis 

= Reducing cellular growth and the tumor burden 
= Promoting functional abilities and providing pain relief to 

those whose disease has not responded to treatment 

SURGERY Surgery remains an important approach in cancer 
care. Surgical resection is used for diagnosis and staging of 
more than 90% of all cancers and for primary treatment of more 
than 60% of cancers. The goals of surgery have also expanded 



to include prophylaxis, diagnosis, treatment, reconstruction, 
and palliation. 

Prophylactic surgery aims to remove tissues or organs that 
are likely to develop cancer. Advances in identification of 
genetic markers make prophylactic surgery an option for indi- 
viduals with a strong family history and genetic predisposition 
for the development of cancer. For example, a woman with a 
strong history of breast cancer, positive findings of BRCA-1 or 
BRCA-2, and abnormal finding on mammography may con- 
sider prophylactic mastectomy as one of the selective options. 
Other examples of prophylactic operations include colectomy 
and oophorectomy. With limited research on the long-term 
physiologic and psychological effects on individuals under- 
going prophylactic surgery for cancer, it is vitally important for 
nurses and other healthcareprofessionals to discuss thoroughly 
with the patient and family potential risks and postoperative 
outcomes of the prophylactic Surgery prior to the surgery. 
Nurses should respect the patient’s decision whether or not to 
pursue the prophylactic surgery. For those patients who choose 
prophylactic surgery as a preventive measure for cancer, com- 
prehensive preoperative teaching and counseling should be 
provided and long-term postoperative follow-up should be 
ensured to monitor the patient’s physiologic and psychological 
adjustment to the surgery. 

Diagnostic surgery aims to ensure histological diagnosis 
and staging of cancer through biopsy, endoscopy, laparoscopy, 
and open surgical exploration. Table 14—9 provides informa- 
tion about common surgical diagnostic procedures. 

As a primary treatment for cancer, the goal of surgery is to 
remove the entire tumor and involved surrounding tissue and 
lymph nodes as much as possible and feasible. This sometimes 
necessitates mutilation of the body and the creation of new struc- 
tures to assume function of the lost structures. For example, 
removal of the distal sigmoid colon and rectum requires a new 
means of bowel elimination, so the remaining healthy segment 
of the bowel is brought out through a created opening (stoma) in 

TABLE 14-9 Surgical Diagnostic Procedures 

PROCEDURE EXPLANATION 

Fine-needle biopsy _ Use of a very thin needle to aspi- 
rate a small amount of tissue from 
the tumors 

Use of a slightly larger needle than 
that used for a fine-needle biopsy to 
extract a small amount of tissue from 
tumors that cannot be aspirated by 
fine-needle aspiration 

Needle core biopsy 

Removal of part of a larger tumor by 
cutting through the skin 

Incisional biopsy 

Removal of an entire tumor through 
operation 

Excisional biopsy 

Use of a small viewing lens or video 
camera through natural body open- 
ings to view tumors such as cancer 
of the esophagus, stomach, or colon 

Endoscopy 

Use of a small viewing lens or video 
camera through a small incision in 
the abdominal wall 

Laparoscopy 
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the abdominal wall, resulting in a permanent colostomy (2 see 
Chapter 24). In like manner, when the bladder is removed, the 
ureters are transplanted into a created pouch just under the 
abdominal wall. This serves as a continent ileostomy, a substitute 
reservoir for urine (> see Chapter 27). Surgery can destroy sen- 
sitive nerve plexuses, resulting in alteration or loss of normal 
functioning; for example, prostate surgery may result in inconti- 
nence and impotence. Surgical removal of involved regional 
lymph nodes can lead to long-term lymphedema (swelling in the 
affected area) that greatly impacts cancer survivors’ quality of 
life, for instance, lymphedema following surgery for breast can- 
cer and melanoma (Norman et al., 2009). 

Not all surgery results in such radical changes in function- 
ing. The following surgeries can eliminate cancer successfully 
with less distressing results: 

= Removing a nonessential portion of the organ or tissue con- 
taining the tumor, such as in situ small-bowel tumors 

= Removing an organ whose function can be replaced chemi- 
cally, such as the thyroid 

= Resecting one of a pair of organs when the unaffected organ 
can take over the function of the missing one, such as a lung 

Although the removal of any major body part has physiologic 
and psychological consequences, the alternative—terminal 
disease—is usually less desirable. 

If the tumor is in a nonresectable location or deeply invaded 
with metastases, surgery may be done to achieve palliation to 
allow the involved organs to function as long as possible, to relieve 
pain, to provide comfort, or to bypass an obstruction. Surgery may 
also be done to reduce the bulk of the tumor in advanced disease, 
both at primary and metastatic sites. Decreasing the tumor size 
enhances the ability to control the remaining disease through other 
modalities. Surgery is often used in conjunction with other treat- 
ments to effect a cure. In cases when extensive removal of tissue is 
contraindicated (e.g., in surgical removal of a brain tumor), radia- 
tion may be used prior to surgery in an attempt to shrink the tumor 
before it is removed. 

Surgical intervention may be used for reconstruction and 
rehabilitation to achieve more desirable functional and cos- 
metic effect after curative or radical surgery. One example is 
the construction of transabdominal myocutaneous (TRAM) 
flaps in conjunction with or following modified radical mastec- 
tomy (> see Chapter 49). For surgical interventions for can- 
cers affecting specific body systems, refer to later chapters. 

Surgical oncologists are working with researchers to identify 
premalignant disease earlier in high-risk populations and to 
conduct studies on ways to reverse oncogenic cell activity. 
Surgeons work with molecular biologists using sophisticated 
techniques to develop monoclonal antibodies. Laser technology 
is being explored for use in different types of cancer surgery 
because it minimizes blood loss, reduces deformity, increases 
the accuracy of tissue resection, and enhances healing. Lasers 
are currently being used to treat radical prostatectomy in order 
to preserve urinary continence and sexual functioning. 

Another collaborative strategy is intraoperative radiation 
therapy, in which radiosensitive, nondiseased organs that may 
be damaged by radiation therapy are moved away from the 
radiation field and shielded. Radiation is administered while 
the patient is on the operating table. This technique allows 
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more penetrating radiation to be directed to the malignant 

tumor with less trauma to normal, vulnerable tissues or organs. 

Nursing responsibilities focus on preparing the patient 

physically and psychologically for surgery, as well as teaching 

routine postoperative care in which the patient is expected to 

participate (ce see Chapter 4). Before surgery, the nurse should 

give the patient the opportunity to ask questions and to discuss 

concerns and fears. In some cases, the patient may want to dis- 

cuss alternative treatment options. In the latter case, the nurse 

should contact the oncologist and the surgeon and set up a con- 

ference for the patient before surgery. 

CHEMOTHERAPY Chemotherapy involves the use of cyto- 

toxic medications to cure liquid and solid cancers, such as 

leukemias, lymphomas, and breast and prostate cancer, to 

decrease tumor size, adjunctive to surgery or radiation therapy; 

or to prevent or treat suspected metastases. Chemotherapy may 

also be used in conjunction with biotherapy. All chemotherapy 

has side effects or toxic effects. The type and severity depend 

on the drugs used. 

Chemotherapy disrupts the cell cycle in various phases by 

interrupting cell metabolism and replication. It also works by 

interfering with the ability of the malignant cell to synthesize 

vital enzymes and chemicals. Phase-specific drugs work during 

only some phases of the cell cycle; non-phase-specific drugs 

work through the entire cell cycle. Figure 14-5 Ml lists some of 

the drugs useful in each phase of the cell cycle. 

G 
e Alkylating agents: 
busulfan 

CRA 

e Alkylating agents: 
nitrogen mustard 
carmustine * Hormones: \_ 
busulfan prednisone \. 

dacarbazine e Miscellaneous: 
thiotepa cisplatin 

Gl e Vinca alkaloids: 
1} — vincristine 

vinblastine /q }* Antimetabolites: 
/ methotrexate 

fluorouracil 
cytarabine 
mercaptopurine 

* Cell cycle non-specific: 
doxorubicin 
bleomycin 
etoposide 
tamoxifen 
cysplatin 

Figure 14—5 @ Chemotherapeutic drugs useful in each phase of the 

cell cycle. Based on their chemical makeup and biologic activity, dif- 

ferent drugs used for cancer treatment act in specific phases and sub- 

phases of the cell cycle. Some drugs, called non-phase-specific 

drugs, are generalized and act throughout the cycle. Chemotherapy 

often involves combinations of drugs designed to attack the cancer 

cells at many different times in the cycle to enhance effectiveness. 

Most chemotherapy involves combinations of drugs adminis- 

tered over varying periods of time according to different protocols. 

One protocol for adult acute lymphocytic leukemia (ALL) uses the 

acronym DVPA: daunorubicin given on days 1 through 3; vin- 

cristine given on days 1, 8, 15, and 22; prednisone given on days 

| through 28, and asparaginase given on days 17 through 28. The 

treatment regimen is administered in cycles with rest periods, 

especially if toxic effects such as liver dysfunction or severe neu- 

tropenia (abnormally low amounts of neutrophils, a type of white 

blood cell) occur. The treatment is continued until the remission 

of the cancer is achieved. If the cancer progresses the particular 

protocol is abandoned.and a new protocol may be tried. 

Several courses of chemotherapy are necessary based on 

the hypothesis of cell-killing. A 1-cm tumor contains about 

10° (10 billion) total cells, most of which are viable. During 

each cell cycle, the chemotherapy kills a fixed percentage of 

cells, always leaving some behind. With each reduction, the 

tumor burden of cells decreases until the number of viable, 

clonogenic cells (i.e., those that are able to clone daughter 

cells) becomes small enough to allow the body’s immune sys- 

tem to finish the job. For this reason, oncologists usually give 

the maximum amount of chemotherapy tolerated by the 

patient. High-dose chemotherapy remains controversial. 

CLASSES OF CHEMOTHERAPY DRUGS _ Chemotherapeutic 

agents can be classified either by the effects of the agent on the 

cell or by the pharmacologic properties of the agent. According 

to the effects of the agent on the cell, chemotherapeutic agents 

can be divided into cell cycle—specific and cell cycle-nonspecific 

agents. Cell cycle—specific agents are effective at a specific 

phase (for example, S and M phases) in the cell cycle to pre- 

vent cell replication by damaging cellular DNA and blocking 

production of protein necessary for DNA and RNA synthe- 

sis. Cell cycle-nonspecific agents are effective throughout 

all the phases of the cell cycle, including the resting phase. 

Both cell cycle-specific and cell cycle—nonspecific agents 

are effective in rapidly dividing cells to prohibit the growth 

of fast-growing tumors. 

The most common way of classifying chemotherapeutic 

agents is based on pharmacologic properties of the agent. The 

classifications include alkylating agents, antimetabolites, anti- 

tumor antibiotics, mitotic inhibitors, hormones and hormone 

antagonists, and miscellaneous agents. 

Alkylating Agents Alkylating agents are not phase specific 

and basically act on preformed nucleic acids by creating defects 

in tumor DNA. They cause crosslinking of DNA strands, which 

can permanently interfere with replication and transcription. 

Alkylating agents work with both proliferating and non- 

proliferating cells (those in G, phase). Their toxicity relates to 

their ability to kill slowly cycling stem cells and manifests in 

delayed, prolonged, or permanent bone marrow failure. 

Toxicity can cause a mutagenic effect on bone marrow stem 

cells, culminating in a treatment-resistant form of acute myel- 

ogenous leukemia. Because of the alkylating agents’ effect on 

stem cells, they also cause irreversible infertility. Other com- 

mon adverse effects include nephrotoxicity (kidney damage) 
and hemorrhagic cystitis (bladder damage). 

The several subclasses of alkylating agents include nitrogen 

mustard (mechlorethamine), nitrosoureas (carmustine), alkyl 



sulfonates (busulfan), triazines (dacarbazine), ethyleneamines (thiotepa), and cisplatin. Cisplatin is an alkylating agent contain- 
ing platinum and chlorine atoms. It is most active in the G, sub- 
phase, but it is also not phase specific. Cisplatin binds to DNA 
and acts much like alkylating agents by forming intrastrand DNA 
crosslinks (gluing strands of DNA together so that they cannot 
separate). Its major toxic effect is reversible renal tubular necro- 
sis. Cisplatin may be used alone or in combination with other 
chemotherapeutic drugs for testicular and ovarian cancers. 
Antimetabolites The different types of antimetabolites 
include folic acid analogues (methotrexate), pyrimidine ana- 
logues (5-fluorouracil), cytosine arabinoside (ARA-C), and 
purine analogues (6-mercaptopurine). Antimetabolites, are 
phase specific, working best in the S phase and having little 
effect in Gp. They interfere With nucleic acid synthesis by either 
displacing normal metabolites at the regulatory site of a key 
enzyme or by substituting for a metabolite that is incorporated 
into DNA or RNA molecules. Toxic effects usually do not occur 
until very high levels of the drug are administered. Toxicity is 
more likely when the drugs accumulate in third-spaced fluid, 
such as pleural fluid (a characteristic that also makes them use- 
ful in treating malignant pleural effusions). Because the drug 
diffuses slowly from the third-spaced fluid, exposure of the tis- 
sue to the drug is prolonged. Most toxic effects relate to rapidly 
proliferating cells, such as cells in the gastrointestinal tract, hair, 
and skin and WBCs. Manifestations include nausea and vomit- 
ing, stomatitis, diarrhea, alopecia, and leukopenia. Some of the 
drugs can also cause liver and lung toxicity. 

Antitumor Antibiotics Antitumor antibiotics are derived 
from natural sources that are generally too toxic to be used as 
antibacterial agents. They are not phase specific and act in sev- 
eral ways: They disrupt DNA replication and RNA transcrip- 
tion; create free radicals, which generate breaks in DNA and 
other forms of damage; and interfere with DNA repair. In addi- 
tion, these drugs bind to cells and kill them, probably by dam- 
aging the cell membrane. Their main toxic effect is damage to 
the cardiac muscle. This limits the amount and duration of 
treatment. Examples of these antibiotics include actinomycin 
D, doxorubicin, bleomycin, mitomycin-C, and mithramycin. 

Mitotic Inhibitors Mitotic inhibitors are drugs that act to 
prevent cell division during the M phase. Mitotic inhibitors 
include the plant alkaloids and taxoids. Plant alkaloids consist 
of medications extracted from plant sources: Vinca alkaloids 
(e.g., vincristine and vinblastine) and etoposide (also called 
VP-16). The Vinca alkaloids are phase specific, acting during 

mitosis. They bind to a specific protein in tumor cells that pro- 
motes chromosome migration during mitosis and serves as a 
conduit for neurotransmitter transport along axons. The toxic- 
ity of these drugs is characterized by depression of deep ten- 
don reflexes, paresthesias (pain and altered sensation), motor 
weakness, cranial nerve disruptions, and paralytic ileus. 
Etoposide acts in all phases of the cell cycle, causing breaks in 
DNA and metaphase arrest. Although etoposide may cause 
bone marrow suppression and nausea and vomiting, the most 
common toxic effect is hypotension resulting from too rapid 
intravenous administration. The taxoids act during the G, 
phase to inhibit cell division. Paclitaxel is used for the treat- 
ment of Kaposi’s sarcoma and metastatic breast and ovarian 
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cancer. Taxotere is used for breast cancer. Toxicities associated 
with these drugs include alopecia, bone marrow depression, 
and severe hypersensitivity reactions (e.g., hypotension, dysp- 
nea, and urticaria). 

Hormones and Hormone Antagonists The main hor- 
mones used in cancer therapy are the corticosteroids (E.2.; 
prednisone), which are phase specific (G,). These act by 
binding to specific intracellular receptors, repressing tran- 
scription of mRNA, and thereby altering cellular function and 
growth. Corticosteroids have multiple side effects such as 
impaired healing, hyperglycemia, hypertension, osteoporosis, 
and hirsutism. 

Hormone antagonists work with hormone-binding tumors, 
usually those of the breast, prostate, and endometrium. They 
block the hormone’s receptor site on the tumor and prevent it 
from receiving normal hormonal growth stimulation. These 
drugs do not cure, but cause regression of the tumor in about 40% 
of breast and endometrial tumors and 80% of prostate tumors. 
Tamoxifen competes with estradiol receptors in breast tumors. 
Raloxifene blocks estrogen in the breast, Diethylstilbestrol com- 
petes with hormone receptors in endometrial and prostate tumors. 
Aromatase inhibitors (Arimidex, Femara, and Aromasin) reduce 
the amount of estrogen produced in post-menopausal women. 
Antiandrogen (flutamide) and luteinizing hormone-teleasing 
hormone block testosterone synthesis in prostate cancers. The 
main side effects of these drugs are alterations of the secondary 
sexual characteristics. 

Miscellaneous Agents Several miscellaneous agents act at 
different phases in the cell cycle. L-Asparaginase and hydrox- 
yurea are examples of miscellaneous agents. 

EFFECTS OF CHEMOTHERAPEUTIC DRUGS The side 
effects and toxic effects of chemotherapy vary with the drug 
used and the length of treatment. Because most of these drugs 
act on fast-growing cells, the side effects are manifestations of 
damage to normal rapidly dividing somatic cells. The side 
effects of hormones express the action of the hormone used or 
suppression of the normal hormone, such as the masculinizing 
effects of male hormones administered for ovarian cancers. 

Tissues usually affected by cytotoxic drugs include the 
following: 

= Mucous membranes of the mouth, tongue, esophagus, stom- 
ach, intestine, and rectum. This may result in anorexia, loss 
of taste, aversion to food, erythema and painful ulcerations in 
any portion of the gastrointestinal tract, nausea, vomiting, 
and diarrhea. 
Hair cells, resulting in alopecia. 
Bone marrow depression affecting most blood cells (eg 
granulocytes, lymphocytes, thrombocytes, and erythro- 
cytes). This results in an impaired ability to respond to infec- 
tion, a diminished ability to clot blood, and severe anemia. 

= Organs, such as heart, lungs, bladder, kidneys. This kind of 
damage is related to specific agents, such as cardiac toxicity 
with doxorubicin or pneumonitis with bleomycin. 

= Reproductive organs, resulting in impaired reproductive 
ability or altered fetal development. 

Table 14-10 gives the classifications of chemotherapeutic 
drugs, common examples, target malignancies, adverse effects 
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TABLE 14-10 Classifications of Chemotherapeutic Drugs 

ADVERSE EFFECTS OR DRUG COMMON TARGET NURSING 

CLASSIFICATION DRUGS MALIGNANCIES SIDE EFFECTS ; IMPLICATIONS 

Alkylating Mechlorethamine Hodgkin's disease Nausea and vomiting Maintain good hydration. Alkalinize 

agents (Mustargen) Lymphosarcoma Lung Leukopenia urine. Administer aegis 

cancer Chronic leukemia Thrombocytopenia to chemotherapy. Monitor’ ’ 

Hyperuricemia uric acid. Assess for infection. 

Busulfan Chronic myelogenous Leukopenia Monitor WBCs, BUN. Maintain 

(Myleran) leukemia Thrombocytopenia adequate fluid intake. Assess for 

Renal failure Pulmonary infection. Assess lungs for fibrotic 

fibrosis (coarse, loud) rales. 

Cyclophosphamide Lymphomas Multiple Hemorrhagic cystitis Encourage daily fluid intake of 2 to 

(Cytoxan) myeloma Renal failure Alopecia 3 L during treatment. Monitor 

Leukemias Stomatitis WBCs, BUN, liver enzymes. Teach 

Adenocarcinoma of lung Liver dysfunction ways to manage hair loss. 

and breast 

Antimetabolites Methotrexate Acute lymphoblastic Oral and gastrointestinal Monitor CBC, WBC differential, 

5-Fluorouracil 

(5-FU) 

Doxorubicin 

(Adriamycin) 
Antitumor 

antibiotics 

Bleomycin 
(Blenoxane) 

Vincristine 

(Oncovin) 

Plant alkaloids 

leukemia 

Osteosarcoma 

Gestational trophoblastic 
carcinoma 

Colon carcinoma Rectal 

carcinoma Breast carci- 

noma Gastric carcinoma 

Pancreatic cancer 

Acute lymphoblastic 
leukemia (ALL) Acute 
myeloblastic leukemia 
Neuroblastoma Wilms’ 
tumor Breast, ovarian, 

thyroid, lung cancer 

Squamous cell carcinoma 

Lymphosarcoma 
Reticulum cell sarcoma 

Testicular carcinoma 

Hodgkin's disease 

Combination therapy 
for acute leukemia, 
Hodgkin‘s and non- 
Hodgkin's lymphomas, 
rhabdomyosarcoma, 
neuroblastoma, 

Wilms’ tumor 

ulcerations 

Anorexia and nausea 

Leukopenia 
Thrombocytopenia 

Pancytopenia 

Stomatitis 

Alopecia 

Nausea and vomiting 

Gastritis 

Enteritis 

Diarrhea 

Anemia 

Leukopenia 

Thrombocytopenia 

Stomatitis 

Alopecia 

Nausea and vomiting 

Gastritis 

Enteritis 

Diarrhea 

Anemia 

Leukopenia 

Thrombocytopenia 

Cardiac toxicity 

Mucocutaneous ulcerations 

Alopecia 

Nausea and vomiting 

Chills and fever Pheumonitis 

and pulmonary fibrosis 

Areflexia 

Muscle weakness 
Peripheral neuritis 

Constipation Paralytic ileus 
Mild bone marrow 

Depression 

BUN, uric acid, creatinine. Assess 

oral mucous membranes; treat 

ulcers prn. 

Assess for infection, bleeding. 

Monitor CBC with differential, 

BUN, uric acid. Administer 

antiemetics prn. 

Assess for bleeding; check stool 

occult blood. Evaluate hydration 
and nutrition status. Teach oral care 
for stomatitis. Assess for infection. 

Teach care for hair loss. 

Monitor ECG; assess for arrhyth- 
mias, gallops, and congestive heart 
failure (CHF). Monitor CBC with dif- 

ferential, BUN, uric acid. Administer 
antiemetics prn. Assess for bleed- 
ing; check stool for occult blood. 

Evaluate hydration and nutrition sta- 

tus. Teach oral care for stomatitis. 

Assess for infection. Teach care for 
hair loss. 

Check for fever 3 to 6 hours after 
administration. Have chest xray 
films taken every 2 to 3 weeks. 
Assess respiratory status, and 
check for coarse rales. Evaluate 
hydration and nutrition status. 
Teach oral care for stomatitis. 

Assess for infection. Teach care 
for hair loss. 

Assess neuromuscular function. 
Monitor CBC with differential. 
Evaluate gastrointestinal function. 
Manage constipation. 

: 
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lymphocytic and histo- 
cytic lymphoma 

Kaposi's sarcoma, 
advanced testicular 
carcinoma, unresponsive 
breast cancer 

Etoposide, also Nonresponsive testicu- 
called VP-16 lar tumors Small-cell 
(VePesid) lung cancer 

: 

Prednisone Combination therapy for 
many tumors 

Leukemia 

Lymphoma 

Diethylstilbestrol Advanced breast and 
(DES) prostrate cancers 

Tamoxifen Breast cancer 
(Nolvadex) 

Cisplatin (CDDP) 
(Platinol) 

Combination and single 
therapy for metastatic 
testicular and ovarian 

cancers, advanced blad- 

der cancer, head and 
neck tumors, non-small- 
cell lung carcinoma, 

osteogenic sarcoma, 
neuroblastoma 

Miscellaneous 

drugs 

and side effects, and nursing implications. Consult current 
pharmacology textbooks for additional drugs and for new com- 
bination therapies as they are developed. 

PREPARATION AND ADMINISTRATION Many states and 
individual hospitals require that personnel be trained and certified 
to administer chemotherapy. Pharmacists in large hospitals and 
independent home care agencies usually prepare chemotherapeu- 
tic drugs for parenteral administration under specific safety 
guidelines established by the federal government or the 
Oncology Nursing Society. In some agencies, nurses both pre- 
pare and administer these drugs. Because of the potential carcino- 

genic effects, it is usually recommended that the healthcare 
professional wear gloves, a mask, and gown while preparing and 

Nausea and.vomiting 

Bone marrow depression 

Alopecia 

Hypotension with 
rapid infusion 

Fluid retention 
Hypertension Steroid dia- 
betes Emotional lability 

Silent bleeding ulcers 

Increased risk for infection 

Fluid retention Feminization 
Uterine bleeding 

Hot flashes 

Nausea and vomiting 

Bone marrow depression: 
leukopenia and 

thrombocytopenia 

Renal tubular damage 

Deafness 

DRUG COMMON TARGET ADVERSE EFFECTS OR NURSING CLASSIFICATION DRUGS MALIGNANCIES SIDE EFFECTS IMPLICATIONS Plant alkaloids Vinblastine Combination therapy for  Areflexia Assess neuromuscular function. (continued) (Velban) Hodgkin's disease, Alopecia Monitor CBC with differential. 
Administer antiemetics prn. 

Teach ways to manage hair loss. 

Hydrate adequately before admin- 
istration. Administer for 60 min- 
utes. Monitor vital signs every 
15 minutes during administration 
and every 2 to 4 hours thereafter. 
Teach ways to manage hair loss. 

Monitor vital signs. Administer 
diuretics prn. 

Check blood glucose regularly. 
Evaluate mental status. Administer 
oral medications with food. 
Administer hydrogen ion antagonist 
drugs (antacids) as ordered. Monitor 
WBC with differential. Check for 
signs of systemic infection. 

Monitor vital signs. Administer 
diuretics prn as ordered. 

Explain reason for feminization to 
men, bleeding to women. Monitor 
for excessive bleeding. 

Teach ways to manage hot flashes. 
Explain reason for hot flashes. 
Administer antiemetics as ordered. 

Monitor WBC with differential and 
platelets, BUN, creatinine, uric 
acid. Watch for bleeding. Monitor 
for signs of infection. Evaluate 
hearing; check for tinnitus. 

Ensure that patient is well 
hydrated before drug is adminis- 
tered. Encourage 2 to 3 L of fluid 
intake daily. 

administering the drug and disposing of equipment. The nurse 
must use care when handling excretory products of patients 
undergoing chemotherapy and teach patients to dispose of their 
own body fluids safely. Oral medications pose a lesser risk of 
exposure, but a risk nonetheless, primarily through excretion in 
the urine. 

Chemotherapeutic drugs can be administered orally, such as 
cyclophosphamide (Cytoxan) and chlorambucil (Leukeran). 
Other drugs, such as hormones or hormone-blocking agents, 
may also be given intramuscularly. However, many drugs require 
intravenous infusion or direct injection into intraperitoneal or 
intrapleural body cavities. Intravenous preparations can be given 
through large peripheral veins, but the risk of extravasation or 
irritation to the vein may preclude this method for long-term 
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therapy. Many patients now receive vascular access devices 

(VADs), especially if their treatment requires several cycles over 

weeks or months. VADs are also useful for adjunctive parenteral 

nutrition in the patient who needs continuous intravenous infu- 

sions to manage pain or frequent blood drawing to monitor blood 

counts. Different types of VADs are available: 

= Catheters that are inserted nonsurgically by threading them 

through a large peripheral vein into the vena cava. Called 

peripherally inserted central catheters (PICCs), they have 

multiple lumens that facilitate blood drawing. Placement is 

usually monitored by fluoroscopy. 

= Catheters tunneled under the skin on the chest into a major 

vein, such as the subclavian vein. Hickman or Groshong 

catheters may be used. 

= Surgically implanted ports are placed under the skin with a 

connected catheter inserted into a major vein. These are 

accessed by means of a special needle with a 90-degree angle 

inserted through the skin directly into the rubber dome of the 

port, which has a hard plastic back to prevent tissue damage. 

Figure 14-6 M shows examples of different catheters and vas- 

cular access ports. 

Risk of infection, catheter obstruction, and extravasation are 

the main problems associated with VADs. Nurses must teach 

patients and family members to observe for redness, swelling, 

pain, or exudate at the insertion site, which may indicate infec- 

tion; to observe for swelling of the neck or skin near the VAD 

for extravasation and infiltration; and to flush catheters and pro- 

vide site care (cleaning and dressing changes) on a regular 

basis. During each encounter with the patient, the nurse always 

inspects the site; observes for infection, infiltration, and 

catheter occlusion; and provides site care when necessary. 

MANAGEMENT OF PATIENTS RECEIVING CHEMOTHERAPY 

Nurses also help identify and manage toxic effects or side 

effects of the drugs and provide psychosocial support. Careful 

assessment and monitoring of the patient’s manifestations, 

including appropriate laboratory tests, alert the nurse to the 

onset of toxicity. Nausea and vomiting, diarrhea, inflammation 

and ulceration of oral mucous membranes, hair loss, skin 

changes, anorexia, and fatigue require specific medical and 

nursing actions (discussed later in this chapter under the appro- 

priate nursing diagnoses). Indicators of organ toxicities, such 

as nephrotoxicity, neurotoxicity, or cardiac toxicity, must be 

reported immediately to the physician. Another aspect of man- 

aging patients undergoing chemotherapy is to teach them how 

to care for access sites and to dispose of used equipment and 

excretions safely. Nurses teach patients to increase fluid intake 

to flush out the drugs; to get extra rest, which can both assist 

therapy and help the patient avoid other illnesses; to identify 

major complications of their particular drug protocol; to know 

when to call the physician or emergency medical services; and, 

if their WBC count is low, to limit their exposure to other peo- 

ple, especially children or those with infections. 

During chemotherapy, a number of psychologic issues that 

can cause moderate to severe emotional distress may arise. The 

need to plan activities around chemotherapy treatments and 

their side effects can impair the patient’s ability to work, man- 

age a household or care for family members, function sexually, 

or participate in social and recreational activities. Weight loss 

and alopecia may prompt feelings of powerlessness and 

depression. The nurse can assist by carefully evaluating mani- 

festations, providing specific interventions, and allowing 

patients opportunities to express their fears, concerns, and feel- 

ings. Patients should be encouraged to participate in their care 

and maintain control over their life as much as possible. 

Specific interventions will be discussed later in the chapter 

under the appropriate nursing diagnoses. Table 14—10 includes 

nursing implications for specific adverse effects of common 

chemotherapy drugs. 

RADIATION THERAPY _ Still the treatment of choice for some 

tumors or by some oncologists, radiation may be used to kill 

the tumor, to reduce its size, to decrease pain, or to relieve 

obstruction. Lymph nodes and adjacent tissues are irradiated 

when beginning metastasis is suspected. Radiation therapy 

Triple Lumen PICC 

Figure 14-6 M@ Vascular access devices. A, Single- and double-lumen catheters. B, Triple-lumen and Groshong catheters. 
Source: Photos A, B: Courtesy of Bard Access Systems, Salt Lake City, UT. 



consists of delivering ionizing radiations of gamma and X-rays 
in one of two ways: 

m External Radiation. Also called teletherapy, involves 
delivery of radiation from a source at some distance from the 
patient. A relatively uniform dosage is delivered to the tumor. 

a Internal Radiation. Also called brachytherapy in which 
radiation is given inside the body by implanting small 
amounts of radioactive material directly into a tumor or body 
cavity while avoiding scattering radiation to the surrounding 
tissues or organs. This technique allows delivery of high 
doses of radiation to the tumor while sparing adjacent tissue. 
Brachytherapy is referred to as internal, interstitial, or intra- 
cavitary radiation. The innovation of brachytherapy uses a 
MammoSite catheter to provide a 5-day accelerated partial 
breast irradiation and helds promise of reducing the risk of 
radiation-induced complications. 
Lethal injury to DNA is believed to be the primary mecha- 

nism by which radiation kills cells, especially cells in faster 
growing tumors and tissues. As a result, when given over time, 
radiation can destroy not only rapidly multiplying cancer cells 
but also rapidly dividing normal cells, such as those of the skin 
and mucous membranes. A malignant tumor is considered 
cured when there are no surviving tumor stem cells. The goal 
of radiation therapy is to achieve maximum tumor control with 
a minimum of damage to normal tissue. 

Implanted or ingested radiation can be dangerous for those 
living with, taking care of, or treating the patient. Caregivers 
must use protection by, for example, shielding themselves from 
the source of radiation, limiting the time of exposure to the 
patient, increasing the distance from the patient, and using spe- 
cific safety procedures for handling secretions. Box 14—5 iden- 
tifies safety principles to be followed by those caring for 
patients undergoing internal radiation. 

BOX 14-5 Safety Principles for Radiation 

These recommendations apply to caregivers working with 
patients receiving internal radiation (brachytherapy). 
m@ Maintain the greatest possible distance from the source 

of radiation. 
m@ Spend the minimum amount of time close to the radia- 

tion source. 
m Shield yourself from the radiation with lead gloves and 

aprons when possible. 
m If pregnant, avoid contact with radiation sources. 
m If you work routinely near radiation, wear a monitoring 

device to measure whole-body exposure. 
m Avoid direct exposure with radioisotope containers; for 

example, do not touch the container. 
m Keep patients with implanted radioisotopes in a private 

room with private bath and as far away from other hospi- 
talized persons as possible. 

m Dispose of body fluids of patients with unsealed 
implanted radioisotopes with special care and in specially 
marked containers. 

@ Handle bed linen and clothing with care and according to 
agency protocol. 

m Use long-handled forceps to place any dislodged implants 
into a lead container. 

m@ Consult with the radiation therapy department for any 
questions or problems in caring for patients with radioac- 
tive implants. 
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Tumors have differing sensitivities to radiation. Tumors that 
have the greatest number of rapidly proliferating cancer cells 
usually exhibit the best early response to radiation. The deci- 
sion to use radiation rather than other modalities is based on 
balancing the probability of controlling the tumor against the 
probability of causing complications, such as tissue damage. 
The decision is usually made by risk—benefit analysis. Planning 
for radiation therapy includes assessing the disease site, tumor 
size, and histologic findings. Treatment schedules vary based 
on these factors. The patient receiving external radiation may 
experience skin changes such as blanching, erythema, desqua- 
mation, sloughing, or hemorrhage. Ulcerations of mucous 
membranes may cause severe pain; in addition, oral secretions 
can decrease, making the patient more vulnerable to infection 
and dental caries. Gastrointestinal effects include nausea and 
vomiting, diarrhea, or bleeding. Lungs may develop interstitial 
exudate, a condition called radiation pneumonia. Occasionally, 
external radiation therapy may cause fistulas or necrosis of 
adjacent tissues. Implanted radioactive materials can lead to 
similar problems; moreover, the excretory products of these 
patients are usually considered dangerous and need special dis- 
posal. See the Nursing Care box on page 366 for nursing impli- 
cations for patients receiving radiation therapy. 

BIOTHERAPY Biotherapy modifies the biologic processes 
that result in malignant cells, primarily through enhancing the 
person’s own immune responses. The development of this ther- 
apy was based on the immune surveillance hypothesis. Although 
it has been established that a competent immune system is the 
body’s most important defense against any disease, the role that 
various immune cells play in combating different types of malig- 
nancies continues to be investigated. Currently, biotherapy is 
used for both hematologic malignancies, such as lymphoma and 
hairy-cell leukemia, and solid tumors, such as renal cancer, lung 
cancer, and melanoma (Trinh, 2008; Wu et al., 2008). 

Tumor immunology has the following applications: detection 
screening in high-risk groups, differential diagnosis and classifi- 
cation of tumor cells, monitoring the course of the disease with 
early detection of recurrence, and active therapies to halt or limit 
the disease. The theory underlying tumor immunology is that 
most tumor cells have a structural appearance recognizable by 
the immune cells. Tumor-associated antigens exist on tumor 
cells but not on normal cells. TAAs elicit an immune response 
that, in a person with a competent immune system, destroys or 
inhibits tumor growth. Thus, TAAs can be isolated from serum 
and used for both diagnosis and various treatment modalities. 
The PSA is one such TAA currently in successful diagnostic use. 

Tumor cells are often in a stage of arrested development 
(1.e., in the differentiation stage) for the cell type they repre- 
sent; thus, they express antigens characteristic of that particu- 
lar stage of development. The immaturity of the cells provides 
the physician with information about the relative aggressive- 
ness of the cancer. 

Another aspect of immunotherapy is the development of mon- 
oclonal antibodies that enhance the immune system’s ability to 
fight the cancer. Monoclonal antibodies are developed by inocu- 
lating an animal with the tumor antigen and recovering the spe- 
cific antibodies produced. The antibodies are then given to the 
person with that cancer to assist in the destruction of the tumor. 
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Monoclonal antibodies are also re-created, or cloned, in the 

genetic laboratory by recombining DNA to produce the specific 

antibody. Techniques involving recombinant DNA have been 

used to combine these antibodies with toxins and drugs that are 

then delivered selectively to the tumor sites. For example, approx- 

imately one fourth of all women diagnosed with early breast can- 

cer present with tumors that are associated with Her-2/neu 

receptor overexpression. Overexpression of Her-2/neu results in 

a high risk of metastasis and poor prognosis, which represents a 

target for a selective monoclonal antibody therapy with 

trastuzumab (Herceptin) (Singer, Kostler, & Hudelist, 2008). 

Trastuzumab (Herceptin) a monoclonal antibody that inhibits 

Her-2 by binding to extracellular portion of the receptor to inhibit 

initial signal transduction, thus inhibit growth, proliferation, and 

angiogenesis. The combination of trastuzumab with chemother- 

apy has led to a considerable reduction of recurrences and to a sig- 

nificant reduction in breast cancer mortality (Singer et al., 2008). 

A number of cytokines (normal growth-regulating mole- 

cules) with antitumor activity have been synthesized. Alpha 

interferon (IFN-«), bacillus Calmette-Guérin (BCG, which has 

been used for many years as an inoculation against tuberculo- 

sis), and interleukin-2 (IL-2) have shown some therapeutic 

benefit in eliciting increased immune responses. Combination 

strategies have also helped stimulate the function of 

macrophages. The use of hematopoietic growth factors (HGF) 

has been one of the most successful in biotherapy. HGF, such 

as granulocyte colony-stimulating factor and erythropoietin, 

offsets the suppression of granulocytes and erythrocytes that 

results from chemgtherapy (Andres et al., 2008). 

A promising discovery has been the natural killer (NK) 

cells. These cells are like large granular lymphocytes, but have 

a cell surface phenotype different from that of T lymphocytes 

or macrophages. They have demonstrated a spontaneous cyto- 

toxic effect on some types of cancer cells. They provide a 

strong resistance to metastasis and secrete cytokines. 

Combining biotherapy (such as IL-2, IL-12) with chemother- 

apy show increased tumor destructive activity and treatment 

responses (Trinh, 2008; Wu, Jiang, Shi, & Xu, 2008). 

DS SE SU 

NURSING RESPONSIBILITIES FOR EITHER EXTERNAL OR 

INTERNAL RADIATION THERAPY 
m Assess and manage any complications, usually in collabora- 

tion with the radiation oncologist. 

gw Assist in documenting the results of the therapy; for 

example, patients receiving radiation for metastases to 

the spine will show improved neurologic functioning as 

tumor size diminishes. 

@ Provide emotional support, relief of physical and psychologic 

discomfort, and opportunities to talk about fears and con- 

cerns. For some patients, radiation therapy is a last chance 

for cure or even for relief of physical discomfort. 

EXTERNAL RADIATION 
Prior to the start of treatments, the treatment area will be specifi- 
cally located by the radiation oncologist and marked with colored 
semipermanent ink or tattoos. Treatment is usually given 5 days 

per week for 15 to 30 minutes per day over 2 to 7 weeks. 

Nursing Responsibilities 
mw Monitor for adverse effects: skin changes, such as blanching, 

erythema, desquamation, sloughing, or hemorrhage; ulcera- 

tions of mucous membranes; nausea and vomiting, diarrhea, 

or gastrointestinal bleeding. 

m Assess lungs for rales, which may indicate interstitial exudate. 

Observe for any dyspnea or changes in respiratory pattern. 

m Identify and record any medications that the patient will be 
taking during the radiation treatment. 

m@ Monitor white blood cell counts and platelet counts for signif- 

icant decreases. 

Health Education for the Patient and Family 

m VVash the skin that is marked as the radiation site only with 

plain water, no soap; do not apply deodorant, lotions, medica- 

tions, perfume, or talcum powder to the site during the treat- 

ment period. Take care not to wash off the treatment marks. 

m@ Do not rub, scratch, or scrub treated skin areas. If necessary, 

use only an electric razor to shave the treated area. 
m Apply neither heat nor cold (e.g., heating pad or ice pack) to 

the treatment site. 
m Inspect the skin for damage or serious changes, and report 

these to the radiologist or physician. 

ee NN ee Ne re 

gm Wear loose, soft clothing over the treated area. 

m Protect skin from sun exposure during treatment and for at 

least 1 year after radiation therapy is discontinued. Cover skin 

with protective clothing during treatment; once radiation is 

discontinued, use sun-blocking agents with a sun protection 

factor (SPF) of at least 15. 

m External radiation poses no risk to other people for radiation 

exposure, even with intimate physical contact. 

m Be sure to get plenty of rest and eat a balanced diet. 

INTERNAL RADIATION 
The radiation source, called an implant, is placed into the 
affected tissue or body cavity and is sealed in tubes, contain- 
ers, wires, seeds, capsules, or needles. An implant may be : 

temporary or permanent. Internal radiation may also be 
ingested or injected as a solution into the bloodstream or a 
body cavity or be introduced into the tumor through a catheter. 
The radioactive substance may transmit rays outside the body 
or be excreted in body fluids. : 

Nursing Responsibilities 

m Place the patient in a private room. 

m Limit visits to 10 to 30 minutes, and have visitors sit at least 
6 feet from the patient. i 

mg Monitor for side effects such as burning sensations, excessive | 

perspiration, chills and fever, nausea and vomiting, or diarrhea. 
m Assess for fistulas or necrosis of adjacent tissues. 

Health Education for the Patient and Family : 

m While a temporary implant is in place, stay in bed and rest i 

quietly to avoid dislodging the implant. 
m For outpatient treatments, avoid close contact with others | 

until treatment has been discontinued. 

m If the radiologist indicates the need for such measures, dis- 
pose of excretory materials in special containers or in a toilet 
not used by others. 

m Carry out daily activities as able; get extra rest if feeling 
fatigued. 

m Eat a balanced diet; frequent, small meals often are better 
tolerated. 

m Contact the nurse or physician for any concerns or questions 
after discharge. CO a Ne 

a = | i 



A combination of cytokines, particularly IFN-a and IL-2, 
with chemotherapy has been used to treat renal cell cancer, 
metastatic melanoma, and lung patients with promising results. 
Such a combination is referred to as either biochemotherapy or 
chemoimmunotherapy (Trinh, 2008; Wu et al., 2008). The 
rationale for biochemotherapy is based on the independent 
antitumor activity of both IFN-« and IL-2 against melanoma 
and their lack of cross-resistance with cytotoxic chemotherapy. 
Although the precise mechanism of antitumor effect of 
biochemotherapy regimens is less understood, two hypotheses 
have been proposed: (1) Chemotherapy enhances the antitumor 
effect of biologic agents and: (2) the biologic agents enhance 
the antitumor cytotoxic effect of chemotherapy. 

As promising as these biotherapies or biochemotherapies 
are, they are accompanied py serious side effects and toxicities 
(Trinh, 2008; Wu et al., 2008). IL-2 can cause acute alterations 
in renal, cardiac, liver, gastrointestinal, and mental functioning. 
IFN-a causes mental slowing, confusion, and lethargy and, 
when used in combination with 5-fluorouracil or IL-2, severe 
flulike symptoms—chills and fever of 103°F to 106°F (39.4°C 
to 41.1°C), nausea, vomiting, diarrhea, anorexia, severe 
fatigue, and stomatitis—may result. The toxic effects are prob- 
ably exaggerations of the normal systemic effects that these 
substances cause when fighting infection. For example, IL-2 is 
known to raise body temperature substantially in an attempt to 
create a hostile environment for foreign invaders. 

The following Nursing Care box discusses nursing implica- 
tions for patients receiving immunotherapy. For nursing care of 
specific problems, refer to the appropriate nursing diagnoses 
later in this chapter. 

PHOTODYNAMIC THERAPY (PDT) Photodynamic therapy is 
a method of treating certain kinds of superficial tumors. It is 
known by several different names: phototherapy, photoradia- 
tion, and photochemotherapy. Patients who have tumors grow- 
ing on the surface of the bladder, peritoneal cavity, chest wall, 
pleura, bronchus, or head and neck are candidates for this treat- 
ment. The patient is given an intravenous dose of a photosensi- 
tizing compound, Photofrin, which is selectively retained in 
higher concentrations in malignant tissue. This drug is activated 
by a laser treatment that is started 3 days after the drug injection 
and administered for 3 days. The drug interacts with oxygen 
molecules in the tissue to produce a cytotoxic oxygen molecule 
called singlet oxygen. 

At the time of the first intravenous injection, patients are 
observed for adverse hypersensitivity reactions, such as nau- 
sea, chills, and hives. Systemic or long-term toxicities are rare. 
The main side effects are local skin reactions and temporary 
photosensitivity, transiently elevated liver enzymes, and 

inflammatory responses of the tissues being treated, such as 
peritoneal or pleural tissues. 

The major nursing responsibilities associated with photody- 

namic therapy are to address the patient and family’s anxiety and 

to educate them in managing side effects. The drug remains in 

the subcutaneous tissues for 4 to 6 weeks after injection. Any 
direct or indirect exposure to the sun activates the drug, resulting 

in a chemical sunburn. Patients are taught to protect themselves 

from sunlight (even on cloudy days) by covering themselves 

from head to toe in opaque clothing, including a wide-brimmed 
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Immunotherapy can consist of various substances used 
alone, such as IL-2, I-12, or combination biotherapy, such as 
IFN-a with 5-fluorouracil. The nurse’s role is to enhance the 
patient's quality of life. 

Nursing Responsibilities ' 
m (Monitor for side effects: IFN- may cause mental slow- ; 

ing, confusion, fatigue, and lethargy; combination therapy 
of 5-fluorouracil or IL-2 and IFN-« may cause severe flulike 
symptoms, with chills and fever of 103°F to 106°F (39.4°C 
to 41.1°C), nausea, vomiting, diarrhea, anorexia, severe 
fatigue, and stomatitis; erythropoietin may cause acute 
hypertension. 

m Monitor enzymes and other appropriate biochemical indica- 
tors for acute alterations in renal, cardiac, liver, or gastro- 
intestinal functioning, which can be side effects of IL-2. 

m Evaluate response to therapy by conducting a thorough : 
evaluation of patients’ symptoms. 

m Assess patients’ coping behaviors and teach new strate- 
gies as needed. 

m Manage fatigue and depression. 
m Encourage self-care and participation in decision making. 
m Provide close supervision for patients with altered mental 

functioning, either by caretakers or frequent nursing visits 
to the patient's home. 

@ If patient is unable to manage alone, teach medication 
administration and care of equipment to caregivers. 

Health Education for the Patient and Family 
m Minimize symptoms by managing fever and flulike symp- 

toms: increase fluid intake, take analgesic and antipyretic 
medications, and maintain bed rest until symptoms abate. 

m Seek help for serious problems not managed by usual 
means, such as dehydration from diarrhea. 

m Use correct techniques for providing subcutaneous 
injections. i 

m Identify how to work and care for ambulatory pumps when 
medication is administered through an intercatheter or vas- 
cular access device. 

PREIS RTT ONE SNe eR nm errr eer enema mt seriaceme! 

hat, gloves, shoes and stockings, and sunglasses with 100% 
ultraviolet block. Long-term care of treated skin includes mois- 
turizing lotions and protection from trauma or irritation. 

BONE MARROW AND PERIPHERAL BLOOD STEM CELL 
TRANSPLANTATIONS Bone marrow transplantation (BMT) 
is an accepted treatment to stimulate a nonfunctioning marrow 
or to replace marrow. BMT is given as an intravenous infusion 
of bone marrow cells from donor to patient. Most commonly 
used in leukemias, this therapy is being expanded to include 
treatment of other cancers including melanoma and testicular can- 
cer. © Chapter 33 provides an in-depth discussion of this proce- 
dure. Peripheral blood stem cell transplantation (PBSCT) is the 
process of removing circulating stem cells from the peripheral 
blood through apheresis and returning these cells to the patient 
after dose-intensive chemotherapy. PBSCT has fewer side effects, 
shorter hospitalization, and decreased cost compared to BMT. 

COMPLEMENTARY THERAPIES Although advances in can- 
cer treatment have increased 5-year survival rates, the uncer- 
tainty of cure of cancer and cancer reoccurrence compels some 
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patients to look for complementary therapies. Complementary 

therapies refer to therapies that patients choose as a complement 

to medical treatment. Common complementary therapies for 

cancer can be categorized into botanical agents, nutritional sup- 

plements, dietary regimens, mind—body modalities, energy heal- 

ing, spiritual approaches, and miscellaneous therapies. Box 14-6 

provides information about complementary therapies. 

To provide sensitive nursing care, nurses should be knowl- 

edgeable about common complementary therapies. It is impor- 

tant for nurses to provide truthful, nonjudgmental responses to 

the questions or inquiries about complementary therapies from 

patients with cancer. Nurses should encourage patients to 

report the use of any complementary therapies to their oncolo- 

gist to prevent potential interactions of the those therapies with 

their medical treatment. 

Pain Management 
Pain management is an important component of oncology 

care and is considered a crucial part of the collaborative treat- 

ment plan. It is estimated that more than 60% of patients with 

early-stage cancer and up to 95% of patients with advanced 

cancer experience pain that requires analgesia (Eaton & 

Frieze, 2008). There are three main categories of pain syn- 

dromes in patients with cancer, and the category influences 

the type of treatment: 

a Pain associated with direct tumor involvement. The most 

common causes are metastases to bone, nerve compression 

or infiltration, and involvement of hollow visceral organs. 

secondary to chemotherapy; and pain in nerve plexuses, mus- 

cles, and peripheral nerves from radiation therapy. 

a Pain from a cause not related to either the cancer or 

therapy, such as diabetic neuropathy. 

The goal of pain therapy is to provide relief that allows patients 

to function as they wish and, in the case of terminally ill 

patients, to die relatively free of pain. With the emphasis on 

putting evidence into nursing practice, the Oncology Nursing 

Society (ONS, 2007) conducted a systematic review on cancer 

pain and concludéd combinations of nonopioids, opioids, and 

coanalgesics are effective management of acute and persistent 

nociceptive and‘neurepathic pain that occurs as a result of can- 

cer or cancer treatment. Other therapies include injection of 

anesthetic drugs into spinal cord or specific nerve plexuses, 

surgical severing of nerves, radiation to reduce tumor size and 

pressure, and behavioral approaches. Pharmacologic pain man- 

agement follows these steps: 

1. Conduct careful initial and ongoing assessment of the pain. 

2. Evaluate the patient’s functional goals. 

3. Establish a plan with combinations of nonnarcotic drugs 

(such as aspirin or ibuprofen) with adjuvants (such as cor- 

ticosteroids or antidepressants). 

Evaluate the degree of pain relief. 

5. Progress to stronger drugs as needed, from mild narcotics 

such as oxycodone (Percodan) or propoxyphene (Darvon) 

to strong narcotics such as morphine or hydromorphone 

(Dilaudid), and monitor side effects. 

= 

Continue to try combinations and escalate dosages until 

maximal pain relief balanced with patient’s need to func- 

tion is achieved. 

= Pain associated with treatment. This may include postsurgi- 6. 

cal incisional or wound pain; peripheral neuropathy, ulceration 

of mucous membranes, and pain from herpes zoster outbreaks 

BOX 14-6 Common Complementary Therapies for Cancer 

Type Description 

Botanical agents Herbs are believed to be the most “natural” and “safe” plants ingested with the hope for a cure of cancer. 
Commonly used botanical agents include echinacea, Essiac, ginseng, green tea, pau d’arco, and Hoxsey. The 

safety for many of these botanical agents has not been proven, especially as a complement to medical treatment. 

Nutritional 

supplements 
Chemical compounds include vitamins, minerals, enzymes, amino acids, and essential fatty acids, or proteins 
(such as shark cartilage). They are believed to have the ability to promote health and to help cure cancer. The safety 
of certain compounds such as vitamins has been established; however, in megadoses, many of the compounds 
can be toxic and have potential interactions with some therapeutic agents used for cancer such as chemotherapy. 

Dietary regimens The ingestion of only natural substances is believed to have the effect of purifying the body and slowing down 
the growth of cancer. Popular regimens include the grape diet, the carrot juice diet, and garlic, onions, and 
liver intake. The effectiveness of these dietary regimens remains to be established. 

Mind-body modalities The harmony of mind and body are believed to facilitate physiologic and psychological healing. Such modali- | 
ties include relaxation, meditation, or imagery. Recent research has shown that these modalities helped indi- | 
viduals with cancer adjust to the experience of cancer. 

Energy healing The human body is believed to be an energy field and cancer might be the result of a disturbed energy field. Energy 
therapies, such as therapeutic touch and healing touch, can affect the energy field of the human body and promote 
physiologic healing. Therapeutic touch uses the hands on or near the body with the intent to promote healing. Healing 
touch uses energy healing techniques to heal by restoring the harmony and balance of the body. Clinical practice and 
research on energy healing have shown positive findings of energy healing in a variety of patients. 

Spiritual approaches Faith in God or a higher power of the universe is believed to help cancer healing. Spiritual approaches include 
faith healing, prayer to God, prayer groups, and chain prayer. Research has shown that faith in God or a higher 
power helped individuals with cancer to adjust to the experience of cancer. 

Miscellaneous He Aromatherapy has been used for patients with cancer to relieve nausea, vomiting, or retching and to decrease 
erapies anxiety. However, aromatherapy might not be appropriate for patients who are highly sensitive to strong fra- 

grance. Music, art, and humor therapies have been used to help patients with cancer to reduce anxiety, to 
express feeling of loss, and to promote optimism. 
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Medication usually is administered by the oral route as long 
as this route continues to be effective. Medication is given ona 
regular time schedule (e.g., every 4 hours) with additional med- 
ication prescribed to cover breakthrough pain. When the oral 
route alone becomes inadequate, the primary narcotic can be 
administered intramuscularly, subcutaneously, or rectally on an 
intermittent schedule; continuously by transdermal patches; or 
intravenously by a continuous drip, usually controlled by an 
infusion pump. Some newer pumps are portable, deliver med- 
ication continuously, and allow patients to control their break- 
through pain with a limited number of boluses. When narcotic 
doses are increased gradually, there is no limit to the amount the 
patient can receive, as long as adverse reactions can be man- 
aged. Patients have received up to 4800 mg daily (200 mg per 
hour) of morphine sulfate with up to six 200- to 400-mg break- 
through doses daily without major ill effects and with good pain 
control. The body develops tolerance to the sedative after a short 
period, and most patients are able to tolerate the level of med- 
ication needed to control the pain. Other side effects, such as 
constipation, nausea and vomiting, and itching, can be managed 
through the usual means and are discussed under the appropri- 
ate nursing diagnoses. If the patient has persistent untoward side 
effects that do not respond to treatment, or if the patient does not 
get adequate relief from the narcotic, different narcotics and 
combinations are tried. Morphine sulfate and transdermal fen- 
tanyl are the most commonly used drugs for relief of cancer pain 
(ONS, 2007). Patients receiving high-dose narcotics should not 
have the medication abruptly stopped, because withdrawal 
symptoms will occur. If the drug needs to be stopped, it must be 
tapered gradually. For more information on pain management, 
and on alternative therapies in particular, o> see Chapter 9. 

ZO Nursing Care 
Nurses face a major challenge in educating patients about pre- 
ventive measures and lifestyle changes to reduce the risk of 
cancer. At the same time, patients with cancer must be reas- 
sured that they are not responsible for having acquired cancer. 

Once a cancer diagnosis is established, nurses help patients 
recover and support them during the rehabilitation phase. In 
cases of terminal cancer, nurses provide comfort and facilitate 
positive growth for the patient and significant others. 

Health Promotion 
Early detection and treatment are considered the most impor- 

tant factors influencing the prognosis of those who have cancer. 

However, many people do not seek early diagnosis and treat- 

ment because of denial, fear and anxiety, stigma, or the absence 

of specific early signs such as pain or weight loss (which usu- 

ally are late signs). For this reason, screening procedures such 

as mammograms, PSA, occult blood stool tests, and sigmoi- 
doscopy may be lifesaving. 

The ACS promotes early cancer detection through promo- 

tion of cancer awareness and guidelines for screening proce- 

dures. Although no longer in use by the ACS, the CAUTION 

model (Box 14—7) is helpful in promoting awareness of com- 

mon symptoms that may indicate cancer. This model encour- 

ages people to seek medical attention when they discover signs 

and symptoms characteristic of cancer. For people without 
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BOX 14-7 Seven Warning Signs of Cancer 

American Cancer Society CAUTION Model 
Change in bowel or bladder habits 
A sore that does not heal 
Unusual bleeding or discharge 
Thickening or lump in breast or elsewhere 
Indigestion or difficulty swallowing 
Obvious change in wart or mole 
Nagging cough or hoarseness 
If you have a warning signal, see your doctor! 
Source; American Cancer Society. 

symptoms, the ACS recommends incorporating a cancer 
checkup into periodic health examinations. This general cancer 
checkup includes health counseling, teaching self-examination 
techniques when appropriate, and, depending on age and gen- 
der, examination for cancers of the thyroid, oral cavity, skin, 
lymph nodes, testes, and ovaries (ACS, 2009a). 

Ifa person is at special risk due to heredity, environment, occu- 
pation, or lifestyle, special tests or more frequent examinations 
may be necessary. A routine cancer checkup should include coun- 
seling to improve health behaviors and physical examination with 
related tests of the breast, uterus, cervix, colon, rectum, testes, 
prostate, skin, thyroid, and lymph nodes. Box 14-8 lists the tests 
recommended for a cancer checkup. Nurses have a special role in 
public education and should encourage everyone they come in 
contact with to schedule cancer checkups. Nurses must be famil- 
iar with the ACS guidelines so that they can advise patients, their 
families, and significant others. 

Assessment 
The assessment chapters in this text contain questions based on 
functional health patterns that include questions about manifes- 
tations and risk factors for cancer. Examples of appropriate 
questions to elicit information during a health history assess- 
ment follow: 

Interview Questions 
The following are appropriate questions to ask the patient dur- 
ing the initial interview and at subsequent assessments: 

= “What brought you in to see the doctor?” Asking this question 
allows patients to tell their story in their own way, which may 
elicit more information than asking specific questions. The 
answer should elicit not only data about the signs and symptoms 
but also fears or concerns. If the cancer was discovered during a 
routine physical examination or checkup, the patient may have 
some difficulty accepting the disease, especially if there were no 
symptoms. For patients who offer insufficient information in 
response to this open-ended question, more specific questions 
may be necessary, such as “Did you have pain or any specific 
physical problems that caused you to seek health care?” 

= “Do you have any other medical conditions or problems that 
are troubling you at this time?” It may be necessary to ask 
about specific diseases to help the patient focus. For exam- 
ple, “Do you have high blood pressure?” or “Are you having 
any problems with your lungs?” Information gained from 
these questions can help you anticipate problems and formu- 
late potential nursing diagnoses related to other diseases that 
may interact with the cancer. 
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BOX 14-8 American Cancer Society Guidelines for Cancer Screening | 

Breast Cancer 
m Yearly mammograms are recommended starting at 

age 40. 
wt A clinical breast exam should be part of a periodic health 

exam, about every 3 years for women in their 20s and 30s, 

and every year for women 40 and older. 
tw Women should know how their breasts normally feel and 

report any breast changes promptly to their healthcare 
providers. Breast self-exam is an option for women starting 

in their 20s. 
@ Screening MRI is recommended for women with an 

approximately 20% to 25% or greater lifetime risk of breast 
cancer, including women with a strong family history of 
breast or ovarian cancer and women who were treated for 
Hodgkin's disease. 

Cervix/Uterus 
wm Screening should begin approximately three years after a 

woman begins having vaginal intercourse, but no later than 
21 years of age. 

m Screening should be done every year with regular Pap tests 
or every two years using liquid-based tests. 

i At or after age 30, women who have had three normal test 

results in a row may get screened every 2 to 3 years. 

Doctors may suggest a woman get screened more fre- 
quently if she has certain risk factors, such as HIV infection 
or a weakened immune system. 

mw Women 70 and older who have had three or more consecu- 
tive Pap tests in the last 10 years may choose to stop cervi- 
cal cancer screening. 

“What kinds of physical problems are you having at this 

time? Do you have pain? Are you nauseated? Have you lost 

a great deal of weight? Are you so tired you have difficulty 

carrying on your daily activities? Are you feeling blue or 

discouraged because of your illness?” For each positive 

response, ask follow-up questions to narrow down or define 

the exact nature of the problem. This data helps identify 

what nursing diagnoses should be included in the care plan. 

“What options has your physician suggested for treating your 

cancer?” The answer will indicate patients’ knowledge about 

their treatment and, possibly, their communication with the 

physician. Often, under the stress of a cancer diagnosis, 

patients do not hear or understand what the doctor is saying 

and are afraid to ask questions. Lack of knowledge indicates 

a need to collaborate with the physician to explain the infor- 

mation to the patient so that the patient can absorb and under- 

stand it. If the patient has a good understanding of the 

treatment plan, discussing how he or she feels about it can be 

useful in exposing fears, concerns, and emotional responses. 

“What do you expect to happen as a result of this treatment?” 

The answer may reveal unrealistic expectations or lack of 

understanding of consequences of the treatment. 
“What effects are the disease and/or treatment having on 
your ability to carry on with your usual daily activities?” 
Additional questions may be needed to pinpoint the types of 
limitations. The response to this question should provide 
information on the patient’s functional status such as those 
shown in Box 14-9. This information can also be used to 
identify the need to collaborate with professionals from other 
disciplines. For example, if the patient is the sole financial 

m Screening after a total hysterectomy (with removal of the 

cervix) is not necessary unless the surgery was done as a 

treatment for cervical cancer. 

Colon and Rectum we 
Beginning at age 50, men and women should follow one of the” 

following examination schedules: 
m A guaiac-based fecal occult blood test (FOBT) or a fecal 

immunochemical test (FIT) every year 
A flexible sigmoidoscopy (FSIG) every 5 years 
A colonoscopy @very 10 years 
A double-contrast barium enema every 5 years 
A CT colonography.every 5 years 
People who are at moderate or high risk for colorectal can- 
cer should talk with their doctor about a more-frequent test- 
ing schedule for a stool DNA test (interval uncertain). 

Prostate 
m The prostate-specific antigen (PSA) test and the digital rectal 

examination (DRE) should be offered annually, beginning at age 
50, to men who have a life expectancy of at least 10 years. 

mw Men at high risk (African American men and men with a 
strong family history of one or more first-degree relatives 
diagnosed with prostate cancer at an early age) should 
begin testing at age 45. 

m For men at average risk and high risk, information should be 
provided about what is known and what is uncertain about 
the benefits and limitations of early detection and treatment 
of prostate cancer so that they can make an informed deci- 
sion about testing. 

Source: American Cancer Society, 2010a. 

support of the family and is unable to work, a social worker 

may be able to help with resources; if the patient is extremely 

weak, referral to a physical therapist may help with energy 

conservation strategies and strengthening exercises. 

a “Who is available to help you at home and run errands for 

you? Who can provide transportation for you to get to your 

appointments or treatments? Who can you rely on to be a 

good listener when you’re sad or to be a comfortable com- 

panion? Is there someone you would like to make healthcare 

decisions for you if there is a time when you are unable to 

make them for yourself?” It often seems that the person with 

cancer is the one who takes care of everyone else; asking for 

help may be difficult for this person. This information can 
identify how much support and help the patient has access 
to. The last question introduces the concept of advanced 
directives and durable power of attorney regarding health 
care (ee see Chapter 5). 

= “How do you manage your stress or your feelings of discom- 
fort? What helps you feel better? Do you think these measures 
work well for you?” The responses to these questions provide 
information about the patient’s coping strategies and may iden- 
tify maladaptive strategies such as alcohol or drug use. Lack of 
appropriate coping methods can interfere with the patient’s 
response to treatment and decrease overall quality of life. 

Other assessment questions may be useful at different stages 
of the patient’s illness. For example, if the patient is not 
expected to survive the cancer, it is important to ask whether 
the patient has made decisions about last wishes (e.g., for a 
funeral and burial), whether these have been discussed with 
significant others, and whether the patient has made out a will. 



BOX 14-9 Two Scales of Functional Status for Cancer Patients 

I. Karnofsky Scale: Criteria of Performance Status (PS) 
100 Normal; no complaints; no evidence of disease. 
90 Able to carry on normal activity; minor signs or symptoms 

of disease. 
80 Able to carry on normal activity with effort: some signs or 

symptoms of disease. 
70 Cares for self; unable to carry on normal activity or to do 

active work. 
60 Requires occasional assistance but is able to care for most 

of own needs. 
50 Requires considerable assistance and frequent medical care. 
40 Disabled; requires special care and assistance. 
30 Severely disabled; hospitalization indicated, although death 

not imminent. 
20 Very sick; hospitalization necessary; active supportive 

treatment necessary. 
10 Moribund; fatal processes progressing rapidly. 
0 Dead. 

Physical Assessment 
As soon as the patient is admitted to the healthcare service 
or agency, conduct a complete physical assessment to estab- 
lish a baseline for subsequent evaluation of later changes. It 
is especially important to document the nutritional status of 
the patient using anthropomorphic measurements ie 
frame size, height, weight, body fat, muscle mass, body 
mass index, and body composition), and to evaluate laboratory 
results and note any specific signs and symptoms. Table 14-11 
compares the manifestations of good nutrition with those 
of malnutrition. 

It is also important to assess the patient’s hydration status, 
especially if the patient is not taking oral food and fluids well 
or is having bouts of vomiting. Box 14—10 lists specific assess- 
ments for hydration status. Other recommended assessments 
are discussed under the specific nursing diagnoses that follow. 
They can also be found in other chapters that address specific 
body systems affected by the cancer. 

_ TABLE 14-11 Signs of Nutritional Status 

SYSTEM GOOD NUTRITION 
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. Eastern Cooperative Oncology Group Scale (ECOG) 

0 Fully active, able to carry on all predisease activities without 
restriction. (Karnofsky 90 to 100) 

1 Restricted in physically strenuous activity, but ambulatory and 
able to carry out work of a light or sedentary nature, for exam- 
ple, light housework or office work. (Karnofsky 70 to 80) 

2 Ambulatory and capable of all self-care, but unable to carry out 
work activities. Up and about more than 50% of waking hours. 
(Karnofsky 50 to 60) 

3 Capable of only limited self-care, confined to bed or chair 50% 
or more of waking hours. (Karnofsky 30 to 40) 

4 Completely disabled, cannot carry out any self-care, totally 
confined to bed or chair. (Karnofsky 10 to 20) 

“Two Scales of Functional Status for Cancer Patients” from “Nitrogen Mustards in the 
Palliative Treatment of Carcinoma” by D. A. Kamofsky, L. Craver, & J. Burchenal, 1948. 
Cancer, 1(4), pp. 634-656. © American Cancer Society, reprinted by permission of Wiley- 
CISS, Inc., a subsidiary of John Wiley & Sons. 

BOX 14-10 Factors to Consider in Assessing 
Hydration Status 

Intake and output 

Rapid weight changes 
Skin turgor and moisture 
Venous filling 
Vital sign changes 

Tongue furrows and moisture 
Eyeball softness 
Lung sounds 
Laboratory values 

Nursing Diagnoses and Interventions 
Nursing goals focus on supporting the whole person and provid- 
ing interventions for specific problems such as pain, poor nutri- 
tion, dehydration, fatigue, adverse emotional responses, altered 
individual and family coping, and the side effects of medical 

POOR NUTRITION 

General 

Integumentary 

Hair shiny, lustrous, minimal loss 

Head, eyes, ears, Eyes bright, clear, no fatigue circles 
nose, and throat 

Gums pink, firm 

Tongue pink, moderately smooth, no swelling 

Abdomen Abdomen flat, firm 

Musculoskeletal Firm, well-developed muscles 

Good posture 

No skeletal changes 

Neurologic 
thought processes 

Good reflexes 

Alert, energetic, good endurance, psychologically stable 

Weight within range for height, age, body size 

Skin glowing, good turgor, smooth, free of lesions 

Oral mucous membranes pink-red and moist 

Good attention span, good concentration, astute 

Withdrawn, apathetic, easily fatigued, irritable 

Over- or underweight 

Skin dull, pasty, scaly-dry, bruises, multiple lesions 

Hair brittle, dull, falls out easily 

Eyes dull, conjunctiva pale, discoloration under eyes 

Oral mucous membranes pale 

Gums red, spongy, and bleed easily 

Tongue bright to dark red, swollen 

Abdomen flaccid or distended (ascites) 

Flaccid muscles, wasted appearance 

Stooped posture 

Skeletal malformations 

Inattentive, easily distracted, impaired thought 
processes 

Paresthesias, reflexes diminished or hyperactive 
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treatment. Nursing care also focuses on improving quality of life 

by promoting rehabilitation for survivors of cancer and helping 

those who succumb to the disease maintain their dignity in the 

dying process. Because cancer affects the whole family, nursing 

care includes everyone involved with the patient from the onset 

of diagnosis through the entire disease and treatment process and 

the ultimate outcome. Many diagnoses are pertinent to patients 

with cancer; this section addresses only the most common diag- 

noses. See the Case Study & Nursing Care Plan on page 378. 

Anxiety 

Early in the disease process (i.e., during diagnosis and treatment), 

threats to or changes in health status, physical comfort, role func- 

tioning, or even socioeconomic status can cause anxiety. Later, 

anxiety may result from the anticipation of pain, disfigurement, or 

the threat of death. In particular, patients whose coping skills have 

been poor in the past (e.g., in managing anger) may find them- 

selves at a loss to manage this current crisis. The patient may 

manifest overt signs of anxiety: trembling, restlessness, irritabil- 

ity, hyperactivity, stimulation of the sympathetic nervous system 

(increased blood pressure, pulse, respiration, excessive perspira- 

tion, pallor), withdrawal, worried facial expressions, and poor eye 

contact. The patient may report insomnia and feelings of tension 

and apprehension, or express concerns regarding perceived 

changes brought about by the disease and fear of future events. 

= Carefully assess the patient’s level of anxiety (moderate anx- 

iety, severe anxiety, or panic) and the reality of the threats rep- 

resented in the patient’s current situation. The level of anxiety 

and the reality of the perceived threat influence the type of 

intervention that is appropriate for the patient. A patient ‘in 

panic may need medical intervention with appropriate 

medications, whereas those with moderate or severe anxiety 

are often managed by the nurse through counseling and 

teaching new coping skills. 

w Establish a therapeutic relationship by conveying warmth and 

empathy and listening in a nonjudgmental manner. A patient 

who feels safe in the relationship with the nurse more easily 

expresses feelings and thoughts. The patient will be able to 

trust the nurse and perhaps be willing to try new behaviors as 

suggested. The amount of time this relationship may take to 

develop depends on the patient’s current emotional and 

mental state and the stage of the disease process. 

= Encourage the patient to acknowledge and express feelings, no 

matter how inappropriate they may seem to the patient. Just by 

expressing their feelings, patients often can significantly 

diminish anxiety. Expressing feelings also allows the patient to 

direct energy toward healing and thus has a positive therapeu- 

tic effect. Moreover, by acknowledging feelings, especially 

those the patient considers unacceptable, the patient can lay 

the groundwork for new coping behaviors. 

m Review the coping strategies the patient has used in the past 
and build on past successful behaviors, introducing new 
strategies as appropriate. Explain why inappropriate strate- 
gies, such as repressing anger or turning to alcohol, are not 
helpful. The patient will be more willing to make changes 
that build on what has already worked in the past. The 
patient will also be more willing to reject inappropriate 
strategies if he or she is given a persuasive reason why they 
have not had the desired effect in managing previous crises. 

= Identify resources in the community (such as crisis hotlines and 

support groups) that can help the patient manage anxiety- 

producing situations. The patient may not have support systems 

available, or the patient’s significant others may be having 

their own difficulties in dealing with the cancer diagnosis. 

Programs such as “I Can Cope,” sponsored by the ACS in most 

communities, provide education, counseling, and support in a 

group setting with other cancer patients. 

= Provide specific information for the patient about the dis- 

ease, its treatment, and what may be expected, especially for 

those patients with obvious misinformation. Knowing what 

is to come gives the patient a sense of control and enables the 

patient to make decisions. Also, knowing that every effort 

will be made to keep the patient as free of pain as possible 

can do a great deal to relieve anxiety. 

m Provide a safe, calm, and quiet environment for the patient in 

panic. Remain with the patient and administer anti-anxiety 

medications as ordered. Staying with the patient and displaying 

calmness and confidence can protect the patient from injury 

and prevent further panic. If the panic does not subside with the 

nurse’s presence and support, referral to the physician for 

medication management may be necessary. 

= Use crisis intervention theory to promote growth in the 

patient and significant others, regardless of the outcome of the 

disease. During a major crisis, people can, with assistance, 

transform the experience from one that causes defeat and 

despair to one that enhances personal and _ spiritual 

growth. If you are not skilled in this area, a referral to an 

appropriate mental health professional may be helpful to 

the patient and family. 

Disturbed Body Image 

Cancer and cancer treatments frequently result in major phys- 

iologic and psychological body image changes. Loss of a 

body part (e.g., amputation, prostatectomy, or mastectomy), 

skin changes and hair loss from chemotherapy or radiation 

therapy, disfigurement of body part (e.g., lymphedema in the 

affected upper and lower extremities), or creation of unnatu- 

ral openings on the body for elimination (e.g., colostomy or 

ileostomy) may have a major effect on the person’s self- 

image. The gaunt, wasted appearance of the cachectic patient 

or draining, malodorous lesions that result when cancer 
breaks through the skin are other significant etiologies of body 
image disturbance. This may give rise to fear of rejection, 
which plays a major role in sexual dysfunction. In addition to 
all of the other afflictions the cancer brings about, the patient 
may undergo major changes in appearance and function. The 
patient may exhibit a visible physical alteration of some por- 
tion of the body, verbalize negative feelings about the body 
and/or fear of rejection by others, refuse to look at the affected 
site, and depersonalize the body change or lost part (e.g., by 
calling the colostomy “that thing’’). 

= Discuss the meaning of the loss or change with the patient. 
Doing so helps the nurse discover the best approach for this 
particular patient and involves the patient more actively in 
interventions. A small, seemingly trivial loss may have a big 
impact, especially when viewed in light of the other changes 
that are occurring in the patient’s life. Likewise, a major loss 
may not be as important as the nurse might imagine. To 



ensure more appropriate and individualized care, evaluate 
each situation in terms of the reactions of the specific patient. 
Observe and evaluate interaction with significant others. 
People who are important to the patient may unintentionally 
reinforce negative feelings about body image; on the other 
hand, the patient may perceive rejection where none exists. 
Allow denial, but do not participate in it; for example, if a 
patient does not want to look at the wound, the nurse may 
say, “I am going to change the dressing to your breast inci- 
sion now.” During the initial stage of shock at the loss of a 
body part, denial is a protective mechanism and should not 
be challenged, nor should it be promoted. A matter-of-fact 
approach and an empathetic attitude will go far to facilitate 
the eventual acceptance of the change. 
Assist the patient and significant others to cope with the 
changes in appearance: 
a. Provide a supportive environment. 
b. Encourage the patient and significant others to express 

feelings about the situation. 
c. Give matter-of-fact responses to questions and concerns. 
d. Identify new coping strategies to resolve feelings. 
e. Enlist family and friends in reaffirming the patient’s worth. 
A supportive, safe environment in which feelings are 
respected and new coping strategies can be tried promotes 
acceptance, as does reaffirming that the patient’s worth is 
not diminished by any physical changes. 

Teach the patient or significant others to participate in the care 
of the afflicted body area. Provide support and validation of 
their efforts. Active involvement in providing care, such as 
changing a dressing or emptying a colostomy bag, empowers 
the patient and/or significant others. This intimate involvement 
also desensitizes feelings about disfigurement and promotes 
acceptance. Involving significant others reduces the risk of 
their rejecting the patient and can promote closeness. Positive 
reinforcement from the nurse encourages them to continue 
these behaviors. 
Teach strategies for minimizing physical changes, such as 
providing skin care during radiation therapy and dressing to 
enhance appearance and minimize change in the body part. 
Early intervention can limit the negative side effects of 
treatment and actually promote recovery. Involving the 
patient provides an additional way for the patient to be in 
control of a difficult situation. 
Teach ways to reduce the alopecia that results from 
chemotherapy and to enhance appearance until the hair 
grows back: 

"a. Discuss the pattern and timing of hair loss. This allows the 

patient to cope with changes and incorporate them into 

daily activities. 

b. Encourage wearing cheerful, brightly colored head cover- 

ings; assist in color coordinating them with usual clothing. 

Attractive head coverings protect the bald head while 

allowing the patient to feel stylish and well dressed. 

c. Refer to a good wig shop before hair loss is experienced. 

Hair color and texture can be matched to minimize obvious 

changes in appearance. 

d. Refer to support programs such as “Look Good...Feel 

Better,’ which is sponsored by the ACS and the Cosmetic, 

Toilet, and Fragrance Association Foundation. A support 
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group can diminish feelings of isolation and provide prac- 
tical tips for managing problems. For a list of community 
resources available to patients with cancer, refer to a local 
phone book. 

e. Reassure that hair will grow back after chemotherapy is 
discontinued, but also inform that the color and texture of 
the new hair may be different. Hair loss has been identified 
as the most distressing symptom by many patients. 
Interventions to reduce that loss can have a significant 
impact on body image concerns. Moreover, knowing what 
to expect may decrease anxiety and distress. 

Anticipatory Grieving 
Anticipatory grieving is a response to loss that has not yet 
occurred. Overall, only 50% of people with cancer fully 
recover, and certain types of cancer have a much higher death 
rate; thus, the patient with cancer is often confronted with fac- 
ing death and making preparations for it. This can be a healthy 
response that allows the patient and family to work through the 
dying process and achieve growth in the final stage of life. 
Perceived changes in body image and lifestyle also can prompt 
anticipatory grieving. The patient or significant others may 
show sorrow, anger, depression, or withdrawal, expressing dis- 
tress at the potential loss or verbalizing concern about unfin- 
ished life business. (e° See Chapter 5 for more on nursing care 
of the patient who is grieving or dying.) 

a Use the therapeutic communication skills of active listening, 
silence, and nonverbal support to provide an open environ- 
ment for the patient and significant others to discuss their 
feelings realistically and to express anger or other negative 
feelings appropriately. This helps the patient and family to 
get in touch with feelings and confront the possibility of the 
loss or death. 

= Answer questions about illness and prognosis honestly, but 
always encourage hope. This allows for realistic appraisal of 
the situation and planning, and it also helps combat feelings 
of hopelessness and depression. 

= Encourage the dying patient to make funeral and burial plans 
ahead of time and to be sure the will is in order. Make sure 
the necessary phone numbers can be easily located. This 
gives a sense of control and relieves family members of these 
concerns at a time when the patient is most in need of their 
support and when they themselves are extremely stressed. 

= Encourage the patient to continue taking part in activities he 
or she enjoys, including maintaining employment as long as 
possible. This gives a sense of continuity of life even in the 
face of severe losses. 

Risk for Infection 
Malnutrition, impaired skin and mucous membrane integrity, 
tumor necrosis, and suppression of the WBCs from chemother- 
apy or radiation may contribute to the risk for infection. Anorexia, 
as well as the disease itself, deprives the body of nutrients needed 
for healing, while impaired integrity of skin and mucous mem- 
branes (a result of chemotherapy and/or radiation therapy) com- 
promise the first lines of defense against microbial invasion. Cells 
in the center of large or not very vascular tumors may die from 
malnutrition, eventually eroding through tissues to increase the 
risk of sepsis. Bone marrow depression due to the effects of cer- 
tain types of cancers and chemotherapy undermine the body’s 
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ability to respond to infection. The patient may exhibit the classic 

signs of infection: lassitude, fever, anorexia, pain in the affected 

area, and physical evidence of infection, such as a purulent, drain- 

ing lesion or wound. If the bone marrow is compromised, the 

usual signs and symptoms of infection may be absent or reduced. 

= Monitor vital signs. Fever and sympathetic nervous system 

responses, such as increased pulse and respiration, are usual 

early signs of infection. However, severely immunosup- 

pressed patients may be unable to mount a fever; therefore, 

the absence of fever cannot rule out infection. 

= Monitor WBC counts frequently, especially if the patient is 

receiving chemotherapy known to cause bone marrow sup- 

pression. This allows the nurse to notify the physician at the 

first sign of diminishing WBC counts so that corrective 

action can be taken. 

a Teach the patient to avoid crowds, small children, and people 

with infections when WBC count is at nadir (lowest point dur- 

ing chemotherapy) and to practice scrupulous personal 

hygiene. During periods of leukopenia, the patient may lose 

immunity to his or her own natural flora. Careful attention to 

hygiene reduces the risk of infection. Crowds, which promote 

contact with a greater variety of infectious agents, and friends 

with minor infections can be very dangerous for the immuno- 

suppressed. Small children should be avoided because they 

often have microbes to which most people are usually immune 

but which the patient may not be able to resist. 

u Protect skin and mucous membranes from injury. Teach 

appropriate skin care measures, such as good hygiene, use of 

a moisturizing lotion to prevent dryness and cracking, fre- 

quent changes of position for the bed-bound, and immediate 

attention to skin breaks or lesions. Ensuring intact skin 

strengthens the first line of defense against infection. 

= Encourage the patient to consume a diet high in protein, min- 

erals, and vitamins, especially vitamin C. Improving nutrition 

decreases the risk of infection. Vitamin C has been shown to 

help prevent certain types of infection, such as colds. 

Risk for Injury 

In addition to infection, cancer can pose a risk for injury from, for 

example, obstruction by a large tumor or one located in a limited 

body space (e.g., in the brain, bowel, or bronchial airways). If the 

cancer is one that creates ectopic sites of hormones, elevated lev- 

els of hormones that are not under the control of the pituitary 

gland can injure the patient in a variety of ways. Signs of obstruc- 

tion depend on the organ involved: Bowel obstruction presents 

with pain, distention, and cessation of bowel activities; obstruc- 

tion in the brain gives signs of increased intracranial pressure or 

personality/behavioral change; bronchial obstruction manifests 

as respiratory distress, cyanosis, and altered arterial blood gases. 

Ectopic production of parathyroid hormone manifests as high 
serum calcium levels as well as signs of hypercalcemia; ectopic 
production of antidiuretic hormone causes fluid retention and 
manifests as hypertension and peripheral and pulmonary edema. 

a Assess frequently for signs and symptoms indicating prob- 
lems with organ obstruction. Early detection of major 
problems allows the nurse to seek medical help before the 
problem evolves into a physiologic crisis. 

= Teach to differentiate minor problems from those of a seri- 
ous nature. Encourage the patient to consult with the nurse 

or physician if in doubt or to call 911 if the patient becomes 

very ill. Box 14-11 provides guidelines to help patients iden- 

tify serious problems. Having guidelines for when to call the 

doctor provides an anxiety-reducing safety net for the patient 

and family and promotes early detection of complications. 

= Monitor laboratory values that may indicate the presence of 

ectopic functioning and report abnormal findings to physi- 

cians immediately. (See Table 14-4 for laboratory indicators 

of ectopic functions.) Early detection promotes early medical 

intervention and prevents serious consequences from the 

ectopic secretion.c%© Refer to Chapters 10, 19, and 20 for spe- 

cific signs and symptoms of electrolyte imbalances and 

endocrine disorders. 

Imbalanced Nutrition: Less than Body Requirements 

The anorexia-cachexia syndrome (described earlier in this 

chapter) is acommon cause of malnutrition in cancer patients. 

Metabolism increases in response to increased cancer cell 

production while the cancer’s parasitic activity reduces the 

nutrients available to the body. Loss of appetite, food aver- 

sion, nausea and vomiting, and painful oral lesions from 

chemotherapy or radiation may contribute to impaired nutri- 

tion. Tumors of the gastrointestinal tract that affect absorption 

also contribute to the problem. Manifestations include wasted 

appearance, considerable weight loss over a relatively short 

period of time, anthropometric measurements below 85% of 

standard for fat and muscle tissue, decreases in serum pro- 

teins, and negative responses to antigen testing. 

= Assess current eating patterns, including usual likes and dis- 

likes, and identify factors that impair food intake. This allows 

for amore individualized plan based on needs and preferences. 

w Evaluate degree of malnutrition: 

a. Check laboratory values for total serum protein, serum 

albumin and globins, total lymphocyte count, serum 

BOX 14-11 When to Call for Help 

Instruct the patient or family member to call the nurse or physi- 
cian if any of the following manifestations are experienced: 
@ Oral temperature greater than 101.5°F (38.6°C) 
t Severe headache; significant increase in pain at usual site, 

especially if the pain is not relieved by the medication reg- 
imen; or severe pain at a new site 

@ Difficulty breathing 
m New bleeding from any site, such as rectal or 

vaginal bleeding 

@ Confusion, irritability, or restlessness 

m@ Withdrawal, greatly decreased activity level, or 
frequent crying 

m Verbalizations of deep sadness or a desire to end life 
mi Changes in body functioning, such as the inability to void 

or severe diarrhea or constipation 
a Changes in eating patterns, such as refusal to eat, extreme 

hunger, or a significant increase in nausea and vomiting 
m@ Appearance of edema in the extremities or significant 

increase in edema already present 

Instruct the patient or family member to call 911 if the patient 
@ is having much difficulty breathing or if the lips or face 

have a bluish tinge. 
m™ becomes unconscious or has a convulsion. 
m exhibits unmanageable behavior, such as being physically 

abusive, hurting self, or engaging in uncontrollable activity. 



transferrin, hemoglobin, and hematocrit. These values 
represent the laboratory values that are most likely to 
decrease with malnutrition. 

b. Calculate nitrogen balance and creatinine-height index. 
Calculate skeletal muscle mass, and compare findings to 
normal ranges. Urinary creatinine is an index of lean body 
mass and decreases in malnutrition. Lean muscle mass is 
catabolized for energy in patients with cancer. 

c. Take anthropometric measurements and compare them to 
standards: height, weight, elbow breadth, arm circumfer- 
ence, triceps skinfold thickness, and arm muscle mass. 
This estimates the degree of wasting; findings below 85% 
of standard are considered malnutrition. 

Teach the principles of maintaining good nutrition by using 
the Food Guide Pyramjd and adapting the diet to medical 
restrictions and current preferences. This tailors the food 
plan to the patient’s needs and thereby promotes compliance. 
Manage problems that interfere with eating: 
a. Encourage eating whatever is appealing and consider 

adding nutritional supplements such as Ensure Plus or 
Isocal to diet. /t is better to eat something even if it is not 
nutritionally balanced. 

b. Eat small, frequent meals. These are more easily digested 
and absorbed and usually better tolerated by the patient 
with anorexia. 

c. Encourage to try icy cold foods (such as ice cream) or 
those that are more highly seasoned if food has no taste. 
Chemotherapy and radiation therapy may harm taste buds 
and prevent distinguishing the taste of foods. Strong sea- 
sonings and coldness make food more enjoyable to the 
patient with diminished taste. However, spicy foods are not 
recommended for patients with stomatitis. 

d. Encourage cold and bland semisoft and liquid foods with 
painful oropharyngeal ulcers; use a nonalcohol anesthetic 
mouthwash prior to eating. These foods are less irritating 
to sensitive mucous membranes; deadening the pain can 
make chewing and swallowing easier. 

e. Manage nausea and vomiting by administering antiemetic 
drugs (around-the-clock medication may be an effective 
preventive measure). Encourage patient to eat small, fre- 
quent, low-fat meals with dry foods such as crackers and 
toast, to avoid liquids with meals, and to sit upright for an 

hour after meals. Remove emesis basins, and encourage 
oral hygiene before eating. Dry, low-fat foods are more 

readily tolerated when nauseated. Removing vomiting 

cues, such as odor and supplies associated with vomiting, 
can reduce nausea. 

Teach to supplement meals with nutritional supplements 

such as Ensure Plus or Isocal and to take multivitamin and 

mineral tablets with meals. Suggest increasing calories by 

adding ice cream or frozen yogurt to the liquid supplement 

or commercial protein-carbohydrate powders to milk or fruit 

juice. Because the food intake is usually less than that 

needed to maintain or gain weight, these supplements can 

add calories in a manner often tolerated. 

Teach to keep a food diary to document daily intake. If the 

patient can see how little is being consumed, he or she may 

eat more. A food diary also helps the nurse keep a calorie 

count and alert the physician if more drastic nutritional 
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measures, such as a feeding tube or parenteral nutrition, 
need to be instituted. 

= Teach to administer parenteral nutrition via a central line or 
other VAD. Teach safety measures and care of the VAD, and 
explain how the pump delivering the solution works. Provide 
an emergency phone number for help with administration 
problems. (e° See Chapter 22 for safety guidelines for 
administering parenteral nutrition.) The patient with chronic 
or terminal cancer requiring parenteral nutrition is usually 
managed at home, so information on how to manage the 
entire process may be needed. 

Impaired Tissue Integrity 
The most common impairment of tissue integrity occurs in the 
oral-pharyngeal-esophageal mucous membranes. It is secondary 
to the effects of some chemotherapeutic drugs and radiation treat- 
ment to the head and neck. The oral-pharyngeal-esophageal tis- 
sues are lined with cells with a high mitotic turnover rate and are 
therefore vulnerable to many chemotherapeutic dru gs. Leukemias, 
bone marrow transplants, and herpes viral infections are other eti- 
ologic factors in the disruption of oral-pharyngeal-esophageal tis- 
sue. Manifestations of this problem may include the following: 
= Small ulcers occur on the tongue and mucous membranes in 

the mouth and throat. 
= Herpes simplex type 1 lesions or vesicles evolve into 

ulcerations. 
= Fungal infections, such as thrush (due to Candida infec- 

tions), are manifested by a white, yellow, or tan coating with 
dry, red, fissured tissue underneath. 

# Red, swollen, friable gums bleed with minimal or no trauma. 
m Xerostomia is excessive dryness of the mucous membranes 

(due to chemotherapy or radiation). 

Manage such problems with the following interventions: 
= Carefully assess and evaluate the type of tissue impairment 

present. Identify possible sources, such as chemotherapy 
or radiation therapy to head and neck. This allows the 
nurse to implement corrective measures appropriate to the 
type of problem. 

= Implement and teach measures for preventing oropharyngeal 
infection: 
a. Observe for systemic signs of infection. Be suspicious of 

any fever that has no apparent cause. This facilitates early 
identification of an infection before it spreads. 

b. Encourage cleaning teeth gently and using a nonalcohol 
mouthwash several times a day. This can be done after 
waking up in the morning, after any oral intake, and before 
bedtime. Soak dentures nightly in hydrogen peroxide and 
floss gently with waxed floss after meals and bedtime; this 
measure may be contraindicated for people with leukemia 
or thrombocytopenia. Disrupted mucous membranes 
allow the normal oral bacterial flora into the systemic cir- 
culation, which can result in sepsis in the immunocompro- 
mised person. Reducing the oral flora by frequent hygiene 
decreases the risk of infection. 

c. Culture any oral lesions, and report the problem to the 
physician. Herpes lesions may not follow a typical pattern 
in immunosuppressed patients. Identifying the cause of 
the infection, whether viral, fungal, or bacterial, allows 
the physician to prescribe the appropriate treatment. 
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a Implement and teach measures for reducing trauma to deli- 

cate tissues: 

a. Counteract dry mouth (xerostomia) with lubricating and 

moisturizing agents, such as Gatorade, sugarless gum, and 

Blistex. This protects mucous membranes from infection 

and trauma. 
b. Avoid putting sharp instruments in the mouth. Use 

smooth plastic spoons and forks for eating, especially 

with a bleeding disorder. Dental work should be done by 

dental oncologists. 
c. Brush teeth with a very soft toothbrush and obtain a new 

toothbrush monthly. If gums are friable and bleeding, 

clean teeth with a soft cloth or toothpaste over finger. 

Chlorhexidine mouthwash (Peridex) may be used. This pro- 

tects gums from trauma and decreases risk of hemorrhage. 

u Administer specific medications as ordered to control infec- 

tion and/or pain: 

a. Acyclovir is often used to treat viral infections. 

b. Systemic antibiotics are used to treat bacterial infections. 

c. Nystatin or clotrimazole solution for “swish and swallow” 

or lozenges that dissolve slowly in the mouth are used for 

fungal infections. 

d.Use viscous Xylocaine or various combination mouth- 

washes before meals and as needed. These agents reduce 

pain and inflammation. See Box 14—12 for the ingredients 

of combination mouthwashes. Knowing the contents of 

each mouthwash can prevent hypersensitivity reactions 

(e.g., to lidocaine) and assist in patient teaching. 

Nursing Interventions for Oncologic 
Emergencies 
In caring for patients with cancer, nurses may encounter a num- 

ber of emergency situations in which their role may be pivotal 

to the patient’s survival. Most of these emergencies require 

astute observations, accurate judgments, and rapid action once 

the problem has been identified. A brief description of the more 

common oncologic emergencies with nursing interventions 

follows. In all cases, immediate notification of the physician or 

emergency team is the first step. 

BOX 14-12 Combination Mouthwashes for 

Oropharyngeal Pain Control 

Kaiser Mouthwash 
@ Nystatin 
m Hydrocortisone 
® Tetracycline 

Stanford Mouthwash 
a Nystatin 

m Tetracycline 
m Lidocaine 
™@ Hydrocortisone 

Xyloxylin Suspension 
® Benylin syrup 
m Lidocaine 
& Maalox suspension 

Stomafate Suspension 
Sucralfate 
Sterile water 

Benylin syrup 
Maalox suspension 

Pericardial Effusions and Neoplastic Cardiac 

Tamponade 

Malignant pericardial effusion is an accumulation of excess 

fluid in the pericardial sac that compresses the heart, restricts 

heart movement, and results in a cardiac tamponade. The signs 

of cardiac tamponade are caused by compression of the heart, 

which leads to decreased cardiac output and impaired cardiac 

function. Signs include hypotension, tachycardia, tachypnea, 

dyspnea, cyanosis, increased central venous pressure, anxiety, 

restlessness, and impaired consciousness. 

Interventions include the following: 

= Start oxygen and alert respiratory therapy for other respira- 

tory support as needed. 

= Insert an intravenous catheter if one is not already in place. 

= Monitor vital signs and initiate hemodynamic monitoring. 

= Prepare vasopressor drugs. 
= Bring emergency cart to bedside. 

m Set up for and assist physician with a pericardial tap 

(pericardiocentesis). 

m Reassure the patient. 

Superior Vena Cava Syndrome 

The superior vena cava can be compressed by mediastinal 

tumors or adjacent thoracic tumors. The most common cause is 

small-cell or squamous-cell lung cancers. Occasionally the 

problem is caused by thrombus around a central venous catheter 

that then plugs up the vena cava, resulting in obstruction and 

backup of the blood flowing into the superior vena cava. 

Obstruction of the venous system causes increased venous 

pressure, venous stasis, and engorgement of veins that are drained 

by the superior vena cava. Signs and symptoms may develop 

slowly; facial, periorbital, and arm edema are early signs. As the 

problem progresses, respiratory distress, dyspnea, cyanosis, 

tachypnea, and altered consciousness and neurologic deficits may 

occur. Figure 14—7 @ illustrates the superior venal cava syndrome. 

Emergency measures include the following: 

w Provide respiratory support with oxygen, and prepare for 

tracheostomy. 

a Monitor vital signs. 

m= Administer corticosteroids 

reduce edema. 

a If the disorder is due to a clot, administer antifibrinolytic or 

anticoagulant drugs. 

= Provide a safe environment, including seizure precautions. 

(e.g., dexamethasone) to 

After the emergency is managed, the patient often receives 

radiation or chemotherapy to reduce the tumor size. 

Sepsis and Septic Shock 
Tumor necrosis, immune deficiency, antineoplastic therapy, mal- 
nutrition, and comorbid conditions can lead to the development of 
sepsis. Bacteria gain entrance to the blood, grow rapidly, and pro- 
duce septicemia. Because malignant tumors are more likely to use 
anaerobic metabolic pathways, the bacteria of tumor sepsis are 
usually gram negative and damage the body through a combina- 
tion of bacterial endotoxins and an uncontrolled immune reac- 
tion. Gram-negative sepsis progresses to systemic shock and 
eventually results in multisystem failure. Signs and symptoms 
appear in two phases. The first phase is characterized by vasodi- 
lation with vascular dehydration, high fever, peripheral edema, 
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Figure 14—7 M@ The superior vena cava syndrome. The enlargement 
of a tumor adjacent to the superior vena cava (usually in the lung or 
mediastinum) compresses that major blood vessel, which leads into 
the right atrium of the heart. As a result, blood backs up into the venous 
system behind the obstruction, diminishing blood flow into the heart. 

hypotension, tachycardia, tachypnea, hot flushed skin with creep- 
ing mottling beginning in the lower extremities, and anxiety or 
restlessness. Without treatment, the shock progresses to the second 
phase, which shows the more classic signs of shock: hypotension, 
rapid thready pulse, respiratory distress, cyanosis, subnormal tem- 
perature, cold clammy skin, decreased urinary output, and altered 
mentation. Identifying the problem while the patient is still in the 
hyperdynamic state is crucial to the patient’s survival. co See 
Chapter 11 for further discussion of septic shock. 

Spinal Cord Compression 
Spinal cord compression is most commonly associated with pres- 
sure from expanding tumors of the breast, lung, or prostate; lym- 
phoma; or metastatic disease. Spinal cord compression 
constitutes an emergency because of the potential for irreversible 
paraplegia. Back pain is the initial symptom in almost all cases of 
spinal cord compression. This may progress to leg pain, numb- 
ness, paresthesias, and coldness. Later, bowel and bladder dys- 
function occur and, finally, neurologic dysfunction progressing 
from weakness to paralysis. Treatment often consists of radiation 
or surgical decompression, but early detection is essential. o> See 

Chapter 43 for further discussion of spinal cord compression. 

Obstructive Uropathy 

Patients with intra-abdominal, retroperitoneal, or pelvic malig- 

nancies, such as prostate, cervical, or bladder cancers, may 

experience obstruction of the bladder neck or the ureters. 

Bladder neck obstruction usually manifests as urinary reten- 

tion, flank pain, hematuria, or persistent urinary tract infec- 
tions, but ureteral obstruction is not often evident until the 

patient is in renal failure. c See Chapter 28 for further discus- 

sion of obstructive uropathy. 

Hypercalcemia 

Hypercalcemia in patients with cancer results from the excessive 

ectopic production of parathyroid hormone and is most commonly 

associated with cancers of the breast, lung, esophagus, thyroid, 
head, and neck and with multiple myeloma. Bone metastases may 

also cause hypercalcemia. When the rate of calcium mobilization 
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from the bone exceeds the renal threshold for excretion, serum cal- 
cium levels can become dangerously elevated. Patients with 
hypercalcemia often present with nonspecific symptoms of 
fatigue, anorexia, nausea, polyuria, and constipation. Neurologic 
symptoms include muscle weakness, lethargy, apathy, and dimin- 
ished reflexes. Without treatment, hypercalcemia progresses to 
alterations in mental status, psychotic behavior, cardiac arrhyth- 
mias, seizures, coma, and death (c= see Chapter 10). 

Hyperuricemia 
Hyperuricemia usually is a complication of rapid necrosis of 
tumor cells after vigorous chemotherapy for lymphomas and 
leukemias. Hyperuricemia may be related to increased uric acid 
production or to the tumor lysis syndrome associated with 
Burkitt’s lymphoma. Uric acid crystals are deposited in the uri- 
nary tract, causing renal failure and uremia. Patients with hype- 
ruricemia manifest with nausea, vomiting, lethargy, and oliguria. 

Tumor Lysis Syndrome 
Tumor lysis syndrome (TLS) is a life-threatening emergency 
for patients with cancer. TLS is characterized by a combination 
of two or more metabolic abnormalities, including hyper- 
uricemia, hyperphosphatemia, hyperkalemia, and/or hypocal- 
cemia (Cairo & Bishop, 2004). The syndrome develops because 
of massive and rapid destruction or death of cancer cells caused 
by cytotoxic treatment such as chemotherapy, radiation, bio- 
logic therapy, hormonal therapy, and surgery. It can occur spon- 
taneously with sudden death of tumor cells. A high incidence of 
TLS occurs in patients with bulky, highly proliferating, and 
chemosensitive tumors such as high-grade lymphomas 
(Burkitt’s lymphoma) and acute leukemia (ALL). Although the 
incidence of TLS in solid tumors is rare, cases of TLS follow- 
ing chemotherapy have been reported in patients with small- 
cell lung cancer, breast cancer, neuroblastoma, melanoma, and 
Ovarian cancer. 

The major cause of TLS is chemotherapy to tumors with a 
high proliferative rate, a relatively large tumor burden, and high 
sensitivity to cytotoxic agents, which leads to massive and rapid 
cell death. Usually, within a week of initiating chemotherapy, 
the body no longer can excrete the large amount of metabolic 
by-products from the cell death, resulting in the release of intra- 
cellular contents and metabolic by-products (such as potassium, 
phosphorus, and nucleic acid) into the bloodstream (Cairo & 
Bishop, 2004). As a result, a combination of metabolic derange- 
ments occurs, including hyperkalemia, hyperuricemia, and 
hyperphosphatemia with secondary hypocalcemia (Cairo & 
Bishop, 2004). These metabolic abnormalities put patients at 
risk for cardiac malfunction and renal failure. 

Manifestations of TLS include nausea, vomiting, lethargy, 
edema, fluid overload, congestive heart failure, cardiac dys- 
rhythmias, seizures, muscle cramps, tetany, syncope, and pos- 
sible sudden death (Cairo & Bishop, 2004). Diagnosis of TLS 
mainly depends on laboratory tests and clinical signs and 
symptoms. Prevention is crucial in management of TLS. 
Patients at risk for TLS include those with bulky chemosensi- 
tive cancer such as high-grade lymphomas and acute leukemia, 
elevated serum uric acid, potassium, phosphorus, and renal 
deficiency. Preventive and management measures include iden- 
tifying patients at risk, administration of allopurinol to inhibit 
the conversion of nucleic acid to uric acid, hydration and 
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CASE STUDY & NURSING CARE PLAN A Patient with Cancer 

James Casey, aged 72, is 
of northern European her- 

itage. He has been receiving 
medical care for chronic obstructive pulmonary dis- 

ease, chronic bronchitis, status postmyocardial infarction, and type | 
diabetes mellitus for over 15 years. He reports that he lost his wife 
from lung cancer 5 years ago and still “misses her terribly.” He 
describes his bad habits as smoking two packs of cigarettes a day 
for 52 years (104 packs/year), one to two sixpacks of beer a week, 
one “bourbon and water” a night, and “a lot of sugarfree junk food, 
like french fries.’ He assures the nurse that he quit smoking 2 years 
ago, when he could no longer walk a block without considerable 
shortness of breath, and just quit drinking alcohol a few weeks ago 
at his physician's insistence. About a year ago, he had a basal-cell car- 
cinoma removed from his right ear. Six months ago, cancerous 

tumors were discovered in his bladder, and he underwent two 
6-week chemotherapy courses of bladder instillations of BCG. His 
latest report indicates that the tumors have grown back and no fur- 
ther chemotherapy would be useful. The urologist had considered 
surgery but believed that Mr. Casey's other medical problems would 
compromise his chances of survival. Mr. Casey decides to let the 
disease run its course and to be managed at home through hospice 
care. Because he lives alone in a modest home, he asks his daugh- 
ter, Mary, and her family to move in with him to provide care and sup- 
port during his final months. The daughter accepts, saying she is glad 
to be able to spend this time with her father; she has been informed 
of the physical and emotional stress this will entail. 

ASSESSMENT 

Glynis Jackson, RN, the hospice nurse assigned as case man- 
ager for Mr. Casey, completes a health history and physical 
examination during her first two visits in his home, 1 day apart. 
She gathers this information over 2 days to conserve his strength 
and allow more time for Mr. Casey and his daughter to talk about 
their concerns. 

During the physical assessment, Ms. Jackson notes that 
Mr. Casey is pale with pink mucous membranes, thin with a 
wasted appearance and a Strained, worried facial expression. He 
complains of severe back pain no longer adequately relieved by 
Percodan and Vicodin alternating every 2 to 4 hours. His blood 
pressure is 90/50, right arm in the reclining position with no sig- 
nificant orthostatic change; his apical pulse is 102, regular and 
strong; respiratory rate 24 and unlabored; breath sounds are 
clear but diminished in the bases; oral temperature is 96.8°F 

A tunneled Groshong catheter as a VAD is present in the right 
anterior chest. There is no drainage, redness, or swelling at the 
site. The catheter was placed last week when the patient was 
being evaluated at the anesthesiologist’s office for pain manage- 
ment, but no medication is running via the VAD. Mary reports 
that his urinary output is adequate. Approximately 200 mL of yel- 
low, cloudy, nonmalodorous urine is present in the urinal at the 
bedside from his last voiding. 

Mr. Casey states that he spends most of his time either in 
bed or sitting up in a chair in his room. He reports that he has no 
energy any more and is unable to walk to the bathroom unas- 
sisted, dress himself, or take care of his own personal hygiene. 
Ms. Jackson rates Mr. Casey's functional level at ECOG level 4: 
capable of only limited self-care, confined to bed or chair 50% or 
more of waking hours (Karnofsky 10 to 20). He tells the nurse 
that his daughter “is working day and night to help me and is 
looking awfully tired.” 

Mary reports that Mr. Casey is eating very poorly: He usually 
eats a small bowl of oatmeal with milk for breakfast and veg- 
etable soup and crackers for lunch, but he tells her that he is too 
tired for dinner and wants only fruit juice. Mr. Casey tells the 
nurse that he has no appetite and eats just to please Mary. He 

does drink at least three to four glasses of water a day plus juice. 

His fingerstick blood sugars remain within normal range. 
His current weight is 120 pounds at 67 inches tall, down from 

180 pounds a year ago. He has lost about 30 pounds over the last. 
2 months. , 

Available laboratory values from his visit with the doctor show 

the following: 
Total protéin: 4.1 g/dL (normal range: 6.0 to 8.0 g/dL) 

Albumin: 2.2 g/dL (normal range: 3.5 to 5.0 g/dL) 
Hemoglobin: 1082 g/dL (normal range: 13.5 to 18.0 g/dL) 

Hematocrit: 30.5% (normal range: 40.0% to 54.0%) 
BUN: 30 mg/dL (narmal range: 5 to 25 mg/dL, slightly higher 

in older people) 
Creatinine: 2.2 mg/dL (normal range: 0.5 to 1.5 mg/dL) 

DIAGNOSES 

mg /mbalanced Nutrition: Less than Body Requirements related 

to anorexia and fatigue 
m Risk for Caregiver Role Strain related to severity of her 

father’s illness and lack of help from other family members 
® Chronic Pain related to progression of disease process 
m /mpaired Physical Mobility related to pain, fatigue, and 

beginning neuromuscular impairment 
m Risk for Impaired Skin Integrity related to impaired physical 

mobility and malnourished state 

EXPECTED OUTCOMES 

m@ Increase oral intake and show improvement in serum pro- 
tein values. 
Experience minimal pain for the rest of his life. 
Able to continue his current activity level. 
Maintain intact skin. 
Continue receiving support and care from his daughter. 

PLANNING AND IMPLEMENTATION 

m Ask about favorite foods, and ask Mary to offer a small por- 
tion of one of these foods each day. 

@ Encourage drinking up to four cans of liquid nutritional sup- 
plement with fiber a day, sipping them throughout the day. 

m Talk with the physician about prescribing a medication to 
help stimulate the appetite. 

m Refer to home health agency to have a home health aide 
come to the home, give him a shower or bed bath daily, and 
assist his daughter with some of the household chores. 

m Talk with Mary about having her adult son and daughter 
relieve her of the housework and stay with Mr. Casey so 
that she can get out of the house occasionally. Offer to talk 
with them if she is uncomfortable doing so. 

m Request a volunteer to spend up to 4 hours a day, twice a 
week with Mr. Casey so that Mary can attend to outside 
activities and chores. 

m@ Talk with the anesthesiologist, and work out a pain control 
program, using the VAD and a CADD-PCA infusion purnp 
witha continuous morphine infusion. 

m Call the infusion therapist to set up the equipment and sup- 
plies (including the medication) for the morphine infusion. 

m Teach how to use the pump and about the side effects of 
the morphine infusion, including those that require a call to 
the nurse for assistance. Teach which untoward effects 
should be reported. 

m™ Request a physical therapy consultation to evaluate cur- 
rent level of functioning and determine how to maintain 
current level. 

m Instruct Mary to allow ample rest periods for Mr. Casey 
between activities. 

m Order a hospital bed with electronic controls to be delivered 
to the house. 



CASE STUDY & NURSING CARE PLAN A Patient with Cancer (continued) 

m Order a special foam 
pad for bed and chair and 

a bedside commode from the 
medical supply house. 

@ Instruct Mary and the home health aide to inspect skin daily, 
give good skin care with emollient lotion after bathing, and 
report any beginning lesions immediately to the nurse. 

EVALUATION 
James Casey did increase his oral intake a little, sometimes eating 
the special treats his daughter prepared and drinking one or two 
cans of liquid nutritional supplement a day. However, his weight did 
not increase; it stayed at about 120 pounds until his death 2 weeks 
later. His daughter was very grateful for the extra help from the 
home health aide and the volunteer, though she could not bring her- 
self to ask her son and dauhter for help and did not want the nurse 
to do so. She did become more rested and reported that “Dad and 
| had some wonderful 3:00 am talks when he couldn't sleep.” 

Mr. Casey was started on 20 mg of morphine per hour with 
boluses of 10 mg 4 times a day for breakthrough pain. This med- 
ication relieved his pain quite well: after 2 days he was alert 
enough most of the time to carry on a normal conversation and 
Still walk to the bathroom with help up until 2 days before he died. 

rae erent tc eer rman rsemrerreiremmn rere eiee ene 

diuretic therapy to promote urinary excretion of uric acid and 
phosphate, urine alkalinization to promote the urinary excre- 
tion of uric acid, administration of oral phosphate binder such 
as aluminum hydroxide to promote the excretion of phosphate 
through the bowel, administration of sodium polystyrene sul- 
fonate (Kayexalate) to promote the excretion of potassium 
through the bowel, and initiation of hemodialysis to patients 
unresponsive to standard approaches to hyperkalemia, hyper- 
uricemia, or hyperphosphatemia (Cairo & Bishop, 2004). 

Using NANDA, NIC, and NOC 
Linkages between a selected NANDA nursing diagnosis, 
NIC, and NOC for the patient with cancer are shown in the 
chart that follows. 

NANDA, NIC, AND NOC LINKAGES 

NANDA Chronic Pain 

a 
NIC Pain Management 

Medication Management 

a 

Pain Control 
Comfort Level 

Pain: Disruptive Effects 

Pain Occurrence 

Pain Severity 
Pain Distress 

Pain Experience 

NOC 

Adapted from Bulechek, G., Butcher, H., & Dochterman, J. M. (Eds.). (2008). Nursing 

interventions classification (NIC) (5th ed.). St. Louis: Mosby Elsevier; and Moorhead, S., 

Johnson, M., Maas, M., & Swanson, E. (Eds.). (2008). Nursing outcomes classification 

(NOC) (4th ed.). St. Louis: Mosby Elsevier. A full listing of interventions and outcomes 

may be found in these books. 
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The hospital bed simplified Mr. Casey’s care and made it 
much easier for him to rest comfortably and change position. His 
skin remained intact and in good condition. 

Mary reported that Mr. Casey died peacefully in his sleep, 
about 2 weeks after care was started. She said spending the 
last weeks of his life together was a healing experience for both 
of them. 

CRITICAL THINKING IN THE NURSING PROCESS 
1. What other tests could be done to evaluate Mr. Casey's nutri- 

tional status? ' 
. Mr. Casey had severe back pain. What were the possible 
pathophysiologic reasons for his pain? 

. One of the specified interventions was to consult the physi- 
cian regarding medication to increase Mr. Casey's appetite. 
What medications might fulfill that function? What side 
effects might they have that would contraindicate these med- 
ications for him? 

. If Mr. Casey had developed signs and symptoms of sepsis, 
what manifestations would you expect to see? As the nurse 
making the home visits, what would be your nursing actions, 
and in what order of priority? 

i} 

we 

> 

See Evaluating Your Response in Appendix C. 
TPP Op re pet perenne rene nearer te pateeneaeteeremeemenrmnecenpe! 

Health Education for the Patient 
Prevention 
The ACS makes specific recommendations for cancer preven- 
tion in addition to the screening measures discussed earlier in 
this chapter (see Box 14-13). Encourage people to report to the 
public health department any known leaking of chemicals or 
radioactive materials into the water or air and any noted 
increase in the incidence of cancer, especially of one specific 
type, in their communities. 

Rehabilitation and Survival 
Rehabilitation from cancer not only involves regaining 
strength, recovering from surgery or chemotherapy, and learn- 
ing to live with an altered body part or appliance, but also 
entails recovering from associated psychological and emo- 
tional turmoil. 

Rehabilitation centers provide physical therapy, occupa- 
tional therapy, speech therapy, job retraining, and an opportu- 
nity to recuperate before resuming full responsibilities. In 
addition, many patients go home to convalesce and receive in- 
home support in the form of nursing supervision, direct care, 
and teaching. Hygiene and home maintenance can be provided 

BOX 14-13 American Cancer Society Dietary Guidelines 
to Prevent Cancer 

Avoid obesity. 

Cut down on total fat intake. 
Include a variety of vegetables and fruits in the daily diet. 
Eat more high-fiber foods, such as whole-grain cereals, 
vegetables, and fruits. 

Limit consumption of alcoholic beverages, if you drink 
at all. 

Limit consumption of salt-cured, smoked, and 
nitrate-cured foods. 

Source: From the American Cancer Society, 2010a. 
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by acertified home health aide. Physical and occupational ther- 

apists provide muscle strengthening and mobility training 

(especially with prostheses), and home safety teaching. 

Psychological rehabilitation of cancer survivors addresses 

quality-of-life issues. Three “seasons of cancer survival” have 

been described (Mullan, 1985). The first starts with diagnosis 

but is dominated by treatment. The second stage is one of 

extended survival, which occurs when treatment ends and the 

watchful waiting period begins. This period is characterized 

by fear of recurrence. Permanent survival is said to begin 

when the survival period has gone on long enough that the 

risk of recurrence is small. In this period, the patient has to 

deal with secondary problems related to health and social 

issues resulting from the cancer experience. Employment 

may be a problem, health insurance may be canceled, and life 

insurance may be difficult to get. Relationships may have suf- 

fered from the strain of the illness on significant others and 

the essential self-focusing required for recovery. Both the 

patient and significant others may have undergone a personal 

and spiritual growth that ushers in a new and enriching period 

of their lives. 

New self-help groups are emerging in many communities to 

support others through their “seasons of survival.’ Many can- 

cer survivors speak to groups about assisting other cancer sur- 

vivors. Patients and families need to be informed about the 

resources available through community agencies as well as the 

survivor support groups. 

Community-Based Care 
Before the patient is discharged, teach both the patient and sig- 

nificant others or caregivers to manage the patient at home. 

Discuss problems that may result from the type of cancer and 

the treatment received, and provide information on how to 

manage these problems and when-to-eall the physician. 

= Teach wound care to the patient with an open wound or 

draining lesion, and provide a referral to a home health nurse 

to monitor progress. 

= Explain special diets clearly, or refer the patient to a dietitian 

before discharge. 

= Carefully review the physician’s instructions with the patient 

and family, making sure they understand medications to be 

taken, any other treatments, and when to see the doctor for 

follow-up ‘care. 

a Provide or order equipment and supplies needed for home 

care, especially any specialized bed or equipment to aid 

mobility and ensure safety in the home. 

= For the patient who will need complex care, such as par- 

enteral nutrition, provide a referral to a home health nurse 

before discharge. 

Because the hospital stay is often short, the patient and family 

will benefit from follow-up phone calls at home for several 

days. People do not learn well under the stress of going home; 

give the patient and family a number to call if they have con- 

cerns or questions. 

Hospice Care 
More and more patients with terminal cancer disease are elect- 

ing to die at home. This decision has been made easier by the 

increased availability of hospice programs. When a patient and 

family or significant others elect hospice care, they are usually 

precluding additional hospitalizations other than those required 

to manage reversible problems. 

Many hospice services are connected with an inpatient respite 

care unit, where the patient can receive 24-hour care for up to sev- 

eral weeks. This source provides the necessary care to the patient 

if a family member becomes ill or needs to be relieved tem- 

porarily of the tremendous burden of caring for a dying loved 

one. ce Chapter 5 provides more information on hospice care. 

CHAPTER HIGHLIGHTS 

& One in every four deaths in the United States is caused by cancer 

and more than 1500 people die of cancer each day. Cancer can 

“affect people of any age, gender, ethnicity, or geographic region. 

m Cancer is the second leading cause of death in people over age 65. 
The incidence of cancer increases with advancing age. The most 
commonly seen cancers in older women are colorectal, breast, 

lung, pancreatic, and ovarian. In older men, lung, colorectal, 

prostate, pancreatic, and gastric cancers occur most frequently. 

m Oncogenes are genes that promote cell proliferation and are capa- 
ble of triggering cancerous characteristics. Several oncogenes, 
such as BRCA-1 and BRCA-2, are associated with breast cancer. 

m Tumor suppressor genes, which normally suppress oncogenes, 
can become inactive by deletion or mutation. Inherited cancers 
have been associated with tumor suppressor genes, such as 
p53, a suppressor gene that has been associated with sarcoma 
and cancer of the breast and brain. 

m@ The diagnosis and treatment of cancer is a pivotal, life-changing 
event that prompts individuals to make immediate and ongoing 
adjustment to this life-threatening illness. 

m Effective physical and psychosocial adjustment to cancer diagno- 
sis and treatment has been shown to lead to successful comple- 
tion of treatment, enhancement of cancer patients’ ability to 
cope with disease, improvement of patients’ quality of life, and 
ultimately, improvement of survival. 

m The goals of cancer treatment are aimed at cure and control of 
cancer as well as management of cancerrelated and treatment- 
related symptoms. 

m Chemotherapy uses cytotoxic medications to cure or control 
cancer by interrupting cell metabolism and replication and by 
interfering with the ability of the malignant cell to synthesize vital 
enzymes and chemicals. 



@ Pain management is an important component of care for cancer 
patients. It is estimated that 20% to 50% of patients with early- 
Stage cancer and up to 95% of patients with advanced cancer 
experience pain. 

m Complementary therapies are therapies that patients choose 
as a complement to medical treatment. Common complemen- 
tary therapies for cancer include botanical agents, nutritional 
supplements, dietary regimens, mind-body modalities, spiritual 
approaches, and miscellaneous therapies. 

TEST YOURSELF NCLEX-RN® REVIEW 
1. A patient has a history of colon cancer. Cells from the colon 

tumor have traveled to his liver. What is this process called? 
1. carcinogenesis 
2. dysplasia 

3. metastasis 
4. mutation 

2. A patient diagnosed with lung cancer reports he is having dif- 
ficulty sleeping and often feels tense. What would be the 
most appropriate initial nursing intervention? 
1. Encourage the patient to express his feelings about the 

cancer diagnosis. 
2. Document the patient's report of difficulty sleeping and 

tenseness in the chart. 
3. Obtain an order for medication for sleep from the physician. 
4. Offer an anti-anxiety drug such as Ativan (lorazepam). 

3. A patient is receiving external radiation for treatment of lung 
cancer. What would the nurse teach the patient about care of 
the skin in the marked area? 
1. Apply antibacterial ointment daily. 
2. Avoid contact with others. 

3. Avoid rubbing or scratching treated skin areas. 
4. Cleanse the skin with plain water. 

4. A patient states she is having nausea and vomiting following 
her daily chemotherapy treatment. What would be the most 
appropriate nursing intervention? 
1. Keep the patient NPO until her daily chemotherapy is 

completed. 

2. Provide antiemetic medication 30 to 40 minutes prior to 
each treatment. 

3. Provide clear liquids until the chemotherapy is completed. 
4. Schedule chemotherapy administration for bedtime. 

5. A patient experiences bone marrow depression as a result of 
chemotherapy. Which of the following assessments would 
the nurse expect to find? 

1. alopecia 

2. nausea and vomiting 

3. platelet count 50,000 

4. temperature 102°F 

' 

Pearson Nursing Student Resources 
f@ Find additional review materials at 

www.nursing.pearsonhighered.com 

Prepare for success with additional NCLEX®-style practice questions, 

interactive assignments and activities, Web links, animations and 

videos, and more! 
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Tumor lysis syndrome (TLS), a combination of two or more meta- 
bolic abnormalities, is a life-threatening emergency for patients 
with cancer. Patients at risk for TLS include those with bulky 
chemosensitive cancer such as high-degrade lymphomas and 
acute leukemia; elevated serum uric acid, potassium, and phos- 
phorus; and renal deficiency. 

» A 46-year-old businessman with a diagnosis of metastatic 
lung cancer is going to have chemotherapy tomorrow. To help 
him better understand the role of chemotherapeutic agents in 
treating cancer, the nurse has completed teaching him about 
chemotherapy. The nurse determines that the teaching is 
effective when the patient states which of the following? 
1. “Chemotherapy uses drugs that promote the normal 

growth of cells while killing the cancer cells.” 
2. “Chemotherapy only uses a single drug to treat cancer 

because drug resistance is rare.” 
. “Chemotherapy includes drugs that not only attack cancer 
cells but also normal rapidly dividing cells.” 

4. “Chemotherapy is a preferred therapy because it has fewer 
adverse effects than radiation therapy.” 

w 

. During training for new radiation nurses, the nurses learn 
about the delivery of high-energy radiation (e.g., electrons, 
xrays, photons) to kill cancer cells by using a machine to 
focus a beam of radiation on the body. What is this called? 
1. external radiation therapy 

2. internal-beam radiation therapy 

3. brachytherapy 

4. biochemotherapy 

. Anurse is taking care of a patient who just received the first 
cycle of chemotherapy for acute leukemia 2 days ago. The 
patient's laboratory tests of uric acid, potassium, phosphorus, 
and calcium are closely monitored, based on the knowledge 
that the patient is at risk for what complication? 
1. spinal cord compression 

2. tumor lysis syndrome 

3. septic shock 

4. superior vena cava syndrome 

. In what phase of the cell cycle does DNA replicate to form 
two sets of chromosomes? 

1..G, 

2.G, 

359 

4.M 

What is a characteristic of oncogenes? 

1. They promote cell growth when activated. 
2. They block cell growth. 
3. They stimulate a complex signaling process. 
4. They are strictly regulated. 

See Test Yourself answers in Appendix C. 
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Pathophysiology and Patterns of act 

Functional Health Pattern: Health Perception-Health 
Management 
Think about patients with altered health perception or health man- 
agement for whom you have cared in your clinical experiences. 
m What were their major medical diagnoses? Had they been 

injured in an accident? Had they or will they be experiencing a 
loss of body function, loss of an important object, or loss of a 
family member? Had they had surgery? Did they have a 
genetic disorder? 

= What manifestations did each of these patients have? Were 
these manifestations similar or different? 

m™ How did the patients’ healthcare behaviors interfere with their 
health status? Did the patient have a genetic disorder? Was 
there a family history of genetic disorders? Did the patient 
have genetic studies done? Did the patient complain of pain? 
If so, what type of pain? In what region of the body was the 
pain? Did the pain radiate? What was the quality and quantity 
of pain? What was the severity of the pain? What did the 
patient do to relieve pain? Did the patient have a significant 
body fluid loss? If so, what was the loss: vomiting, diarrhea, or 
hemorrhage? Did the patient have excess body fluid such as 
edema? Did the patient complain of cardiac dysrhythmias? Did 
the patient complain of muscle weakness or muscle spasms? 
Did the patient complain of numbness or tingling around the 
mouth or of the fingers and toes? Did the patient exhibit 
changes in respiratory patterns? Did the patient exhibit person- 
ality changes or confusion? Did the patient have any seizure 
activity? Did the patient have any traumatic injuries: multiple 

trauma injuries, abuse? Did the patient have a blood transfu- 
sion? Was the patient treated for shock? Was the patient 
treated for an infection? Did the patient have a problem with 
wound healing? Was the patient up-to-date with immuniza- 
tions? Did the patient have allergies? Did the patient have any 
autoimmune disorders? Had the patient had an organ or tissue 

transplant? Had the patient been tested for HIV? Did the 
patient have HIV or AIDS? 

The Health Perception-Health Management Functional Health 

Pattern includes healthcare behaviors such as health promotion 

and illness prevention activities, medical treatments, and follow- 

up care. Early intervention and health-promotion-focused care can 
result in a longer life and a better quality of life. Health perception 

and health maintenance are affected by perceived health status in 
two primary ways: 

m Factors that change or disrupt genes are genetic alterations 

(e.g., Down's syndrome, Turner syndrome, chronic myelogenous 

leukemia, Alzheimer’s disease), autosomal dominant inheritance 
patterns (e.g., breast and ovarian cancer, neurofibromatosis, 

Huntington disease), autosomal recessive inheritance patterns 

(e.g., cystic fibrosis, sickle cell anemia), X-linked recessive inheri- 

tance (e.g., hemophilia), and monogenic inheritance (e.g., 

PraderWilli syndrome). 

m Factors that change or disrupt cells are altered immune 
response (e.g., hypersensitivity, rheumatoid arthritis, systemic 
lupus erythematosus, HIV/AIDS), inflammation (e.g., 
osteoarthritis, mycobacterium tuberculosis, infection (e.g., 
influenza, meningitis), cancer (e.g., leukemia, lymphoma, sar- 
coma), trauma (e.g., rape, burns, fractures, gunshot wound), 
shock (e.g., hypovolemic, septic, anaphylactic), fluid volume 
(e.g., dehydration, edema), electrolyte imbalance (e.g., hypona- 
tremia, hyperkalemia, hypocalcemia), and acid-base imbalance 
(e.g., respiratory acidosis, metabolic alkalosis). 

The human body is continually threatened by foreign substances, 
infectious agents, and abnormal cells, resulting in alterations that 
cause abnormalities or disease processes. A patient's perceived 
pattern of health and well-being affects how health is managed, 
leading to manifestations such as the following: 

m= Rapid weight loss (neoplastic cells divert nutrition for own use 
causes increase in serum glucose and increased metabolic rate 
resulting in reduced appetite) 

= Tachycardia (shock or trauma causes vasoconstriction and 
decreased blood volume resulting in rapid, weak, and thready 
pulse to increase cardiac output) 

m Tachypnea (decreased perfusion of alveoli causes impaired 
gas exchange resulting in increased carbon dioxide and 
respiratory acidosis) 

Priority nursing diagnoses within the health perception and health 
management functional health pattern that may be appropriate for 
patients include the following: 

m Risk for Infection as evidenced by traumatized tissue, malnutri- 
tion, stasis of body tissue, leucopenia, and decreased hemoglobin 

m Acute pain as evidenced by guarding, facial grimacing, crying, 
diaphoresis, restlessness, and pupillary dilation 

w Disturbed Body Image as evidenced by verbalization of feel- 
ings, fear of rejection, preoccupation with loss, feelings of 

helplessness, and hiding body part 

m Risk for Violence as evidenced by verbal threats, physical 

injury to others, refusal to take medications, impulsivity, and 
clenching fists and jaw 

Two nursing diagnoses from other functional health patterns often 

are of high priority for the patient with deficits in health percep- 
tion or health maintenance: 

m /mpaired Tissue Integrity (Nutritional-Metabolic Functional 
Health Pattern) 

m Risk for Post-trauma Syndrome (Cognitive-Perceptual 

Functional Health Pattern) ; 

Question 

1. Besides administration of medication, what did you do to 

help your patients manage their health related to pain, fever, 
inflammation, tachycardia, and tachypnea? 
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CLINICAL SCENARIO 

Directions: Read the following clinical scenarios and answer the m Tamra Sanders is a 22-yearold patient with Down syndrome. 

questions that follow. To complete this exercise successfully, She is admitted in sickle cell crisis with a temperature of 

you will utilize not only knowledge of the content in this unit 102°F. pulse 90, respirations 30 and shallow, and blood pres- 

but also principles related to priority setting and maintaining sure of 110/84. She is complaining of severe chest pain with 

patient safety. shortness of breath. She states her pain scale level is 10 of 

You have been assigned to work with the following four 10. She has an order to begin morphine PCA. 

patients for the 0700 shift on a medical-surgical unit. Significant Mia Windham is a 26-year-old who was admitted yesterday 

data obtained during report is as follows: with a maculopapular rash on her hands and feet that iS 

@ Allen Barber is a 55-yearold patient with diabetes mellitus spreading to her arms and legs. This morning she is com- 

who is 4 days postoperative abdominal surgery with an inflam- plaining of abdominal pain, nausea, and bloody diarrhea. The 

mation of the incision site. Temperature is 101°F pulse 94, res- patient has a history of having a bone marrow transplant 

pirations 24, blood pressure 138/82. The abdominal incision 3 months ago as treatment for leukemia. 

appears red with warmth and edema around the incision. The Harry Anderson is a 40-yearold in late stages of AIDS. He is 

patient states his pain level is 8 on a pain scale of 0 to 10. Labs confused, incontinent, and is very spastic. He is on seizure 
and wound cultures have been ordered. precautions. He needs to be turned every 2 hours to prevent 

pressure sores. He is currently yelling that he needs help. 

Questions C. Cleanse the wound with povidone-iodine. 

aries 5 D. Hydrogen peroxide (1/2 strength) is used to cleanse 
Priority Setting tee ouaat 

isi ? 
: - BAR ee clise) Ue ROME AD Sed MME MW a! 5. Due to diarrhea, Mia Windham's arterial blood gas results 

are pH — 730, pCO, — 35mmbHg, pO, — 9OmmHg, HCO; 

B. 19mEq/L. Which does the nurse interpret these results 

Cy a. 2 el eye en a ese as being? 
Dy A. metabolic acidosis 

B. metabolic alkalosis 

C. respiratory acidosis 
Health Promotion 

1. Harry Anderson, with HIV, has experienced weight loss. The 

dietician teaches him meal planning in which type of diet? _ D. respiratory alkalosis 
A. high protein, high fiber 6. Which laboratory studies would you expect to be drawn ona 

B. high protein, high kilocalorie patient who is 4 days postoperative with an inflammation of 
the incision site? 

A. white blood cell count/differential, erythrocyte sedimenta- 

tion rate, C-reactive protein 

C. low fiber, low protein 

D. high carbohydrate, high vitamins 

2. Before Allen Barber is discharged, what will the nurse encour- B. troponins, metabolic panel for electrolytes, cultures of 
age him to do at home to promote healing of his incision? wound site 

Nursing Process C. blood cultures, hematocrit and hemoglobin, blood glu- 

1. Besides obtaining vital signs, what diagnosis-specific assess- cose level 
ment data should be collected for each patient? D. complete blood cell count, alkaline phosphatase, urine 
A. creatinine, and blood urea nitrogen 

B. Communication 
C. 1. What information will you report to Mia Windham’s doctor 
ID), regarding her symptoms this morning? 

2. Identify one priority nursing diagnosis for each patient pre- 2. The family of the patient with sickle cell anemia asks the 
sented earlier. What is the rationale for your choices? nurse how sickle cell anemia is transmitted from one family 

ene - ces member to another. Which statement by the nurse is the cor- ursing Diagnosis ationale rect response? 

Allen Barber A. “The mother carries the gene for sickle cell anemia and 
Teaia Sancers ; passes it to the children.” 
Manabe B. “The father carries the gene for sickle cell anemia and 

passes it to the children.” 
Harry Anderson 

C. “Both parents carry the gene for sickle cell anemia and 
have a 25% chance of children getting the disease 
process.” 

3. In what position should the nurse place Tamra Sanders to 
ease her breathing? 

: D. “One parent has the disease and one parent carries the 4. The nurse performs wound cleansing with which procedure? affected gene and they have a 50% chance of passing it 
A. Cleanse the wound with soap and water. to the children.” 
B. Use normal saline to cleanse the wound. 
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Related Questions 

1. In which position does the nurse place the patient with hypo- 
volemic shock? 

A. Semi-Fowler's position with legs straight 
B. Trendelenburg position with legs elevated 10 degrees 
C. left lateral position with legs bent toward chest 
D. supine position with legs elevated 20 degrees 

2. Prior to administering cytotoxic agents, such as cyclophos- 
phamide (Cytoxan), the nurse needs to notify the physician of 
which lab results? 

A. hemoglobin of 10.8g/dL, hematocrit of 35% 
B. potassium of 3.4mEq/L, sodium of 130mEq/L 
C. creatinine of 2mg/dL, blood urea nitrogen of 30mg/dL 
D. white blood cell count 3900mm%, platelets of 74,000mm3 

he bloo i 
5. The nurse teaches patients and families to decrease risk factors 

of cancer by following which cancer prevention recommenda- 
tions? Select all that apply. 

A. Avoid tobacco and excessive alcohol use. 

B. Eat a diet low in fat and high in carbohydrates. 

C. Increase intake of vitamins A, D, E, and K. 

D. Limit exposure to sun from 11:00 AM to 3:00 pM. 

E. Increase vegetables and fruits in the diet. 

F, Eat meats grilled over charcoal fire instead of fried. 

CASE STUDY: Herman Blount 

Blount is a 
60-year-old African 
American — construction 
worker who is seen in 
the physician’s office 
with complaints of dull 
chest pain, shortness of 
breath, swelling of his 

hands and feet, weight loss, fatigue, and weakness. Upon phys- 
ical assessment, vital signs are temperature 99.8°F pulse 84, 
respirations 24, blood pressure 168/92. His height is 5' 11" and 

weight is 175 pounds. Mr. Blount states this is a loss of 
35 pounds over the past 3 months. Wheezing is heard when 
breath sounds are auscultated. Coughing is noted with deep 
breathing. Remainder of the physical assessment is unremark- 
able. He has a medical history of high blood pressure for which 

he takes diltiazem and ramipril. He has a history of smoking 1 to 
2 packs of cigarettes per day since he was 15 years old. He 
states he has been exposed to asbestos in his employment. Mr. 
Blount’s nutrition assessment indicates that his diet consists of 

' fried meats (especially chicken), green vegetables cooked in fat- 
back, eggs, and bacon for breakfast, and at break time he eats 
doughnuts or cookies. His fluid intake consists of coffee for 
breakfast and break time, soda at lunch, and 3 to 4 beers at night. 

Herman Blood is drawn for a complete blood count, electrolytes, 
blood glucose, calcitonin, CEA, haptoglobulin, GGT, and creati- 
nine. A sputum specimen is sent to the laboratory. A chest xray 
and CT scan are done. Based on the results of the chest xray, 
bronchoscopy and needle aspiration biopsies are performed to 
confirm the diagnosis of lung cancer. The pathophysiology of 
lung cancer is formation of tumors that begin as mucosal lesions 
that grow to form masses that obstruct the bronchi and invade 
adjacent lung tissue. The lung tumor can hemorrhage, causing 
hemoptysis. The cancer cells can spread via the lymph system to 
lymph nodes and other organs. Manifestations of lung cancer 
are chronic cough, hemoptysis, wheezing, shortness of breath, 
dull and aching chest pain, hoarseness, dysphagia, weight loss, 
anorexia, fatigue, weakness, bone pain, and clubbing of the fin- 
gers and toes. Complications of lung cancer are metastasis to 
other organs, superior vena cava syndrome, anemia, Cushing's 
syndrome, syndrome of inappropriate antidiuretic syndrome 
(SIADH), thrombophlebitis, osteoathropathy, peripheral neuropa- 
thy, and cerebellar degeneration. 

As Mr. Blount is faced with decisions regarding treatment 
of his newly diagnosed lung cancer, the nursing diagnosis 
Readiness for Enhanced Management of Therapeutic 
Regimen is of highest priority at this time. 

385 



affects 
Mr. B. 
60 y.o. male 
Lung cancer 

leads to “4 

assess 

generates 

generate nursing diagnosis 

prioritized to 

expected outcomes 

evaluate 

Independent interventions 

_e Assess knowledge and understanding of disease, contributory factors, 
and treatment plan. 

° Provide information and reinforce teaching as needed to promote 
understanding. 

¢ Involve family in teaching and discussions. 
* Teach measures to reduce/ manage adverse treatment effects 
© Provide information apout and referral to available smoking cessation 
programs. 

| © Assist client to plan for the funue by providing information about usual 
course of illness and treatment. 

_® Facilitate communication among healthcare providers, client, and family. 
* Teach coping/stress management techniques. 

| © Offer information about available community resources. 

Activity: 

1. 

386 

After reviewing the concept map, go to the Pearson Nursing 
Student Resources for this book at www. nursing.pearson- 
highered.com to write a concept map based on the nursing 
diagnosis Ineffective Breathing Pattern. 

See answers and hints in Appendix C. 
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HEALTH PERCEPTION VALUE-BELIEF COPING-STRESS-TOLERANCE \ 

HEALTH MANAGEMENT | m Values, goals, or beliefs (including | m Capacity to resist challenges to 

m Perceived health status | spirituality) that guide choices f self-integrity 

m Perceived health management | or decisions : m= Methods of handling stress 
| m Perceived conflicts in values, beliefs, m Support systems 

or expectations that are health related m Perceived ability to control and 

manage situations 
and illness prevention activities, medical 

treatments, follow-up care 

peu 

| 
m Health care behaviors: health promotion | 

i 

NUTRITIONAL-METABOLIC AN a | SEXUALITY-REPRODUCTIVE 

. m Daily consumption of food and fluids Nutritional-Metabolic, = Satisfaction with sexuality or sexual 
Favorite foods aah dey aD ett relationships 

) m Use of dietary supplements Examples of related NANDA m Reproductive pattern 

| m Skin lesions and ability to heal Nursing Diagnoses m Female menstrual and perimeno- 

m Condition of the integument Sas | _ pausal history 
m Weight, height, temperature Ime a | 

| m Constipation 

a a eg TT, ne = Disturbed Body Image a 

| ELIMINATION | SONU aecesaenestee) arin ROLE-RELATIONSHIP 
= Patterns of bowel and urinary excretion « Deficient Fluid Volume . = Perception of major roles, relationships, 

| m Perceived regularity or irregularity of rotate and responsibilities in current 
elimination Hyperthermia life situation 

= Use of laxatives or routines mpaired Dentition m Satisfaction with or disturbances in 

m= Changes in time, modes, quality or Impaired Oral Mucous Membranes Dee | 
1 : ‘ 

| STs Wee Ea relact saan eiecxe ala 
. = Use of devices for control «= Impaired Swallowing 

ee eee ee Rimmel MEL > ic ka zs 
ACTIVITY.EXERCISE ™ | mpaired Tissue Integrity = 

E x Risk for Electrolyte Imbalance | SELF-PERCEPTION- 
SELF-CONCEPT 

m Attitudes about self 

m Patterns of personally relevant exercise, 

activity, leisure, and recreation 
Pani) iol ea eel iaare 

~ Risk for Unstable Blood Glucose 
e ADLs which require energy m Perceived abilities, worth, self-image, 

expenditure emotions 
= Factors that interfere with the desired | = Body posture and movement, eye 

pattern (e.g., illness or injury) contact, voice and speech patterns 

priced cell A NM Ne cM UE 

or eter cee tment ner Rg 
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SLEEP-REST 

\ 

{ 

| = Patterns of sleep and rest/relaxation | m Adequacy of vision, hearing, taste, 
| ina 24-hr period | | touch, smell 
| = Perceptions of quality and quantity | m Pain perception and management 
| of sleep and rest | | @ Language, judgment, memory, 
| m Use of sleep aids and routines L | decisions 
| | | | | | | | 
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LEARNING OUTCOMES 

1. Describe the anatomy, physiology, and functions of the 

skin, hair, and nails. 

2. Discuss factors that influence skin color. 

3. Identify specific topics for a health history interview of the 

patient with problems involving the skin, hair, or nails. 

4. Explain techniques for assessing the skin, hair, and nails. 

CLINICAL COMPETENCIES 

1. Conduct and document a health history for patients who 

have or are at risk for alterations in the skin, hair, or nails. 

2. Conduct and document a physical assessment of the 

integumentary system. 

EQUIPMENT NEEDED 

m@ Disposable gloves 

m@ Ruler 

m@ Flashlight 

| Assessing the 
| Integumentary System 

5. Give examples of genetic disorders of the integumentary 

system. % 

6. Describe normal variations in assessment findings for the 

older adult. % 

7. Identify abnormal findings that may indicate impairment of 

the integumentary system. 

3. Monitor the results of diagnostic tests and report abnormal 

findings. 

alopecia, 399 hirsutism, 399 

cyanosis, 392 jaundice, 392 

ecchymosis, 398 keratin, 390 

edema, 398 melanin, 390 

erythema, 392 pallor, 392 

The skin, the hair, and the nails make up the integumentary 

system. The skin, the largest organ of the body, provides an 

external covering for the body, separating and protecting the 

body’s organs and tissues from the external environment. 

Functions of the skin, hair, and nails are summarized in 

Table 15-1. 

Anatomy, Physiology, and Functions 
of the Integumentary System 

The Skin 
The skin has a total surface area of 15 to 20 square feet and 
weighs about 9 pounds. It has been estimated that each square 
inch of skin contains 15 feet of blood vessels, 4 yards of nerves, 
650 sweat glands, 100 oil glands, 1500 sensory receptors, and 
more than 3 million cells that are constantly dying and being 
replaced. The skin is composed of two regions: the epidermis 
and the dermis (Figure 15-1 ™). Alterations in the skin 
increase the risk for many physical and psychologic disorders, 
including fluid and electrolyte balance, temperature regulation, 
infection, wound healing, and self-concept. 

SN Reet eo rr RNs nen tn memos 

sebum, 392 

urticaria, 398 

vitiligo, 398 

STS ee eee 

The Epidermis 
The epidermis, which is the surface or outermost part of the 

skin, consists of epithelial cells. The epidermis has either four 

or five layers, depending on its location; there are five layers 

over the palms of the hands and the soles of the feet, and four 

layers over the rest of the body. 
The stratum basale is the deepest layer of the epidermis. It 

contains melanocytes, cells that produce the pigment melanin, 
and keratinocytes, which produce keratin. Melanin forms a pro- 
tective shield to protect the keratinocytes and the nerve endings 
in the dermis from the damaging effects of ultraviolet light. 
Melanocyte activity probably accounts for the difference in skin 
color in humans. Keratin is a fibrous, water-repellent protein 
that gives the epidermis its tough, protective quality. As ker- 
atinocytes mature, they move upward through the epidermal 
layers, eventually becoming dead cells at the surface of the skin. 
Millions of these cells are worn off by abrasion each day, but 
millions are simultaneously produced in the stratum basale. The 
next layer of the epidermis is the stratum spinosum. Several 
cells thick, this layer contains abundant cells that arise from the 
bone marrow and migrate to the epidermis. Mitosis occurs at 
this layer, although not as abundantly as in the stratum basale. 
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Functions of the Skin and Its Appendages 
STRUCTURE 

Sebaceous (oil) glands 

Eccrine sweat glands 

Apocrine sweat:glands Remnants of sexual scent gland. 

cold weather. 

Nails 

The stratum granulosum is only two to three cells thick. 
The cells of the stratum granulosum contain a glycolipid that 
Slows water loss across the epidermis. Keratinization, a thick- 
ening of the cells’ plasma membranes, begins in the stratum 
granulosum. The stratum lucidum is present only in areas of 
thick skin. It is made up of flattened, dead keratinocytes. The 
outermost layer of the epidermis, the stratum corneum, is also 
the thickest, making up about 75% of the epidermis’s total 

Hair 

shaft 

Arrector 

pili muscle 

Oil gland 

Root hair 

plexus 

Stores melanin, which protects tissues from harmful effects of the ultraviolet radiation in sunlight. 

Regulates body temperature by dilating and constricting capillaries. 
Transmits messages via nerve endings to the central nervous system. 
Secrete sebum, which lubricates skin and hair and plays a role in killing bacteria. 
Regulate body heat by excretion of perspiration. 

Hair Cushions the scalp. Eyelashes and cilia protect the body from foreign particles. Provides insulation in 

Protect the fingers and toes, aid in grasping, and allow for various other activities, such as scratching 
the skin, picking up small items, peeling an orange, and so on. 

CHAPTER 15 / Assessing the Integumentary System 391 

FUNCTIONS 
Epidermis Protects tissues from physical, chemical, and biologic damage. 

Prevents water loss and serves as a waterrepellent layer. 

Converts cholesterol molecules to vitamin D when exposed to sunlight. 
Contains phagocytes, which prevent bacteria from penetrating the skin. 

Dermis 

thickness. It consists of about 20 to 30 sheets of dead cells 
filled with keratin fragments arranged in “shingles” that flake 
off as dry skin. 

The Dermis 
The dermis is the second, deeper layer of skin. Made of a 
flexible connective tissue, this layer is richly supplied with 
blood cells, nerve fibers, and lymphatic vessels. Most of the 

devatum corneum 

Stratum lucidum 

Stratum granulosum 

Stratum spinosum 

Stratum basale 

Epidermis 

Dermis 

Subcutaneous 

tissue 

Eccrine 

sweat gland 

Figure 15—1 @ Anatomy of the skin. 

Hair Hair 
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hair follicles, sebaceous glands, and sweat glands are located in 

the dermis. The dermis consists of a papillary and a reticular 

layer. The papillary layer contains capillaries and receptors for 

pain and touch. The deeper, reticular layer contains blood ves- 

sels, sweat and sebaceous glands, deep pressure receptors, and 

dense bundles of collagen fibers. The regions between these 

bundles form lines of cleavage in the skin. Surgical incisions 

parallel to these lines of cleavage heal more easily and with 

less scarring than incisions or traumatic wounds across cleav- 

age lines. 

Superficial Fascia 
A layer of subcutaneous tissue called the superficial fascia lies 

under the dermis. It consists primarily of adipose (fat) tissue 

and helps the skin adhere to underlying structures. 

Glands of the Skin 
The skin contains sebaceous (oil) glands, sudoriferous (sweat) 

glands, and ceruminous glands. Each of these glands has a dif- 

ferent function. Sebaceous glands are found all over the body 

except on the palms and soles. These glands secrete an oily sub- 

stance called sebum, which usually is ducted into a hair folli- 

cle. Sebum softens and lubricates the skin and hair and also 

decreases water loss from the skin in low humidity. Sebum also 

protects the body from infection by killing bacteria. The secre- 

tion of sebum is stimulated by hormones, especially androgens. 

If a sebaceous gland becomes blocked, a pimple or whitehead 

appears on the surface of the skin; as the material oxidizes and 

dries, it forms a blackhead. 

There are two types of sweat glands: eccrine and apocrine. 

Eccrine sweat glands are more numerous on the forehead, 

palms, and soles. The gland itself is located in the dermis; the 

duct to the skin rises through the epidermis to open in a pore 

at the surface. Sweat, the secretion of the eccrine glands, is 

composed mostly of water but also contains sodium, antibod- 

ies, small amounts of metabolic wastes, lactic acid, and 

vitamin C. The production of sweat is regulated by the sym- 

pathetic nervous system and serves to maintain normal body 

temperature. Sweating also occurs in response to emotions. 

Most apocrine sweat glands are located in the axillary, anal, 

and genital areas. The secretions from apocrine glands are 

similar to those of sweat glands, but they also contain fatty 

acids and proteins. Apocrine glands are a remnant of sexual 

scent glands. Ceruminous glands, located in the skin of the 

external ear, are modified apocrine sweat glands. They secrete 

yellow-brown, waxy cerumen that provides a sticky trap for 

foreign materials. 

Skin Color 
Skin color varies among individuals and among people of dif- 
ferent races, ranging from a pinkish white to various shades of 
brown and black. Areas of the skin that are normally exposed 
to the sun and environment, such as the face and hands, may 
have a slightly different color from areas that are usually cov- 
ered with clothing. Special care must be taken when assessing 
changes in skin color in people with dark skin, such as Blacks, 
Hispanics, Native Americans, Asians, people of Mediterranean 
descent, and Whites who are deeply suntanned. 

The color of the skin is the result of varying levels of pig- 

mentation. Melanin, a yellow-to-brown pigment, is darker and 

is produced in greater amounts in persons with dark skin color 

than in those with light skin color. Exposure to the sun causes a 

buildup of melanin and a darkening or tanning of the skin in 

people with light skin. Carotene, a yellow-to-orange pigment} is 

found most in areas of the body where the stratum corneum is 

thickest, such as the palms of the hands. Carotene is more abun- 

dant in the skins of persons of Asian ancestry and, together with 

melanin, accountg for their golden skin tone. The epidermis in 

White skin has very little melanin and is almost transparent. 

Thus, the color of the hemoglobin found in red blood cells 

(RBCs) circulating through the dermis shows through, lending 

a pinkish skin tone. 

Skin color is influenced by emotions and _ illnesses. 

Erythema, a reddening of the skin, may occur with embarrass- 

ment (blushing), fever, hypertension, or inflammation. It may 

also result from a drug reaction, sunburn, acne rosacea, or other 

factors. A bluish discoloration of the skin and mucous mem- 

branes, called cyanosis, results from poor oxygenation of 

hemoglobin. Pallor, or paleness of skin, may occur with shock, 

fear, or anger or in anemia and hypoxia. Jaundice is a yellow- 

to-orange color visible in the skin and mucous membranes; it is 

most often the result of a hepatic disorder. Table 15—2 further 

defines these terms and compares and contrasts skin color 

changes in people with light and dark skin. 

The Hair 
Hair is distributed all over the body, except the lips, nipples, 

parts of the external genitals, the palms of the hands, and the 

soles of the feet. Hair is produced by a hair bulb, and its root is 

enclosed in a hair follicle (Figure 15-2 Ml). The exposed part, 

Hair shaft 

Hair root 

Arrector pili 

Hair bulb 

in follicle 

Figure 15—2 @ Anatomy of a hair follicle. 
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_ TABLE 15-2 Skin Color Assessment Variations in People with Light and Dark Skin 
PALLOR: A decrease or absence in skin color as the result of a decrease in tissue perfusion; a decrease in shape, size, or amount of RBCs; or absence of melanin (local or generalized). 

DISORDER AND CAUSE 
CHANGE IN DARK SKIN CHANGE IN LIGHT SKIN 

Anemia (decreased or abnormal size and shape Generalized paleness 
of RBCs) 

Hemorrhage (decreased amount of circulating Generalized paleness 
RBCs) 

Shock (decreased amount of circulating 
RBCs or decreased perfusion) 

Arterial insufficiency (trauma, acute arterial 
occlusion, or arteriosclerosis) 

Vitiligo (patchy loss of melanocytes) 

or groin 

Albinism (total absence of melanin) White/pink 

Generalized paleness 

Local paleness 

Patches of white spots, most often 
Y found over skin of the face, hands, 

Brown skin is dull and has a yellow cast: 
black skin is dull and has an ashen gray cast. 

Brown skin is dull and has a yellow cast; 
black skin is dull and has an ashen gray cast 

Brown skin is dull and has a yellow cast; 
black skin is dull and has an ashen gray cast 

Dull, ashen gray 

Patches of white spots, most often found 
over skin of the face, hands, or groin 

Tan, cream, or white 

CYANOSIS: A bluish discoloration of the skin and mucous membranes resulting from a local or generalized excess of deoxygenated hemoglobin or a structural defect in the hemoglobin molecule. 

DISORDER AND CAUSE CHANGE IN LIGHT SKIN CHANGE IN DARK SKIN 
Acute and chronic disorders of the structure 
and function of the heart and lungs (arterial 
insufficiency; exposure to cold, hypothermia) 

Dusky blue (may be generalized or 
local, depending on cause) 

Skin may appear darker, but will be dull; 
cyanosis is more readily assessed in the 
nail beds, oral mucous membranes, and 
conjunctivae 

ERYTHEMA: Fedness of the skin or mucous membranes that is the result of dilatation and congestion of superficial capillaries. 

DISORDER AND CAUSE CHANGE IN LIGHT SKIN CHANGE IN DARK SKIN 
Hyperemia (inflammation, increased body tem- 
perature, hot environmental temperature, 
embarrassment, alcohol ingestion) 

Carbon monoxide poisoning (carbon monoxide 
displaces oxygen on the hemoglobin molecule, 
causing hypoxia, carboxyhemoglobinemia) 

Venous stasis (inability of veins to return blood Dusky red 
to heart; may result from edema, varicose 
veins, or pressure) 

Red or bright pink 

Cherry red in face and upper torso 

Difficult to assess, skin may have dark 
red cast 

Cherry red lips, oral mucous membranes, 
and nail beds 

Difficult to assess 

JAUNDICE: Yellowish discoloration of the skin, mucous membranes, and sclerae of the eyes, caused by increased amounts of 
bilirubin or other pigments in the blood. 

DISORDER AND CAUSE CHANGE IN LIGHT SKIN CHANGE IN DARK SKIN 

Increased serum bilirubin to >2-3 mg/ 
100 mL (liver disease, pancreatic disease, 
gallbladder disease, hemolysis, such as following may also be assessed in the finger- 
blood transfusion, severe burns or infections) 

Uremia (retained urochrome pigments in 
‘the blood) 

called the shaft, consists mainly of dead cells. Hair follicles 

extend into the dermis and in some places, such as the scalp, 

below the dermis. Many factors, including nutrition and hor- 

mones, influence hair growth. Hair in various parts of the body 

has protective functions: The eyebrows and eyelashes protect 

the eyes, hair in the nose helps keep foreign materials out of the 

upper respiratory tract, and hair on the head protects the scalp 

from heat loss and sunlight. 

Yellowing of skin follows yellowing 
of sclerae and mucous membranes; of the hard palate and the soft palate or on 

nails and palms of the hands 

Orange-green or gray cast to skin 

Yellowing is best assessed at the junction 

the palms of the hands. Sclerae may be 
yellow near the limbus (do not confuse 
with normal yellow eye pigmentation) 

Difficult to assess; may appear as yellowish 
green color in the scleral of the eye 

The Nails 
A nail is a modified scalelike epidermal structure. Like hair, nails 
consist mainly of dead cells. The body of the nail rests on the nail 
bed (Figure 15-3 Ml). The proximal visible end of the nail has a 
white crescent, called a lunula. The sides of the nail are overlapped 
by skin, called nail folds. The proximal nail fold is thickened and 
is called the eponychium or cuticle. Nails form a protective coat- 
ing over the dorsum of each digit on the fingers and toes. 
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Nail Root of 

matrix nail 

Body of 

nail 

Lateral 

nail fold 

Lunula 

Cuticle 

(eponychium) 

Figure 15-3 HM Anatomy of a nail. 

Assessing the Integumentary 
System 
The structures of the integumentary system are assessed by 

findings from diagnostic tests, a health assessment interview to 

collect subjective data, and a physical assessment to collect 

objective data. See the box that follows the physical assessment 

information for a sample documentation of an assessment of 

the integument. 

Diagnosis 
The results of diagnostic tests of the structure and function 

of the integumentary system are used to support the diagno- 

sis of a specific injury or disease, to provide information to 

identify or modify the appropriate medication or treatments 

used to treat the disease, and to help nurses monitor the 

patients’ responses to nursing care interventions. Some diag- 

nostic tests are conducted to identify bacterial carriers. For 

example, if patients have repeated bacterial skin infections, 

or if a healthcare unit or agency experiences numerous bac- 

terial infections of patients, nasal cultures may be performed 

to determine if the patients or the healthcare workers are car- 

riers of the bacteria. 

Regardless of the type of diagnostic test, the nurse is 

responsible for explaining the procedure and any special 

preparation needed, for assessing for medication use that 

may affect the outcome of the tests, for supporting the patient 

during the examination as necessary, for documenting the 

procedures as appropriate, and for monitoring the results of 
the tests. 

Diagnostic tests to assess the integumentary system are 

described in the box on page 395. More information is included 

in the discussion of specific health problems or injuries in 
ce Chapters 16 and 17. 

Genetic Considerations 
When conducting a health assessment interview and physical 
assessment, it is important for the nurse to consider genetic 
influences on the health of the adult. During the health 
assessment interview, ask about integumentary disorders or 
abnormalities in immediate family members and also inquire Ce 

: 

Posterior 

nail fold 

Cuticle 

(eponychium) Nail bed Free edge 

of nail 
Body of nail 

Bone of 

fingertip 

about their gender. During the physical assessment, assess 

for any manifestations that indicate a genetic disorder (see 

the box Genetic Considerations: Examples of Integumentary 

Disorders). If data are found that indicate genetic risk factors 

or alterations, ask about genetic testing and refer for appro- 

priate genetic counseling and evaluation. °° Chapter 8 pro- 

vides further information about genetic implications in 

medical-surgical nursing. 

Health Assessment Interview 
A health assessment interview to determine problems with the 

integumentary system may be conducted as part of a health 

screening or total health assessment, or it may focus on a chief 

complaint (such as itching or a rash). If the patient has a skin 

problem, analyze its onset, characteristics and course, severity, 

precipitating and relieving factors, and note the timing and cir- 

cumstances of any associated symptoms. For example, ask the 
patient the following: 

mw What type of itching have you experienced? 

m= When did you first notice a change in this mole? 

m Did you change to any different kinds of shampoo or other 

hair products just before you started to lose your hair? 

m Oculocutaneous albinism, an autosomal recessive inheri- 
tance disorder, causes hypopigmentation (albinism or : 
absence of color) of the skin, hair, and eyes as aresult of 
an inability to synthesize melanin. 

™ Keloids, which are elevated scars, have a familial ten- ; 
dency and are more commonly. found in Blacks. 

m Vitiligo, the sudden appearance of white patches on the : 
skin, has a familial tendency. - 

m Male pattern baldness (the most common cause of bald- 
ness in men) is genetically predetermined. i 

® Hirsutism (excessive hair in women) may be genetically 
predetermined. 

m Blacks may have very dry scalps and dry, fragile hair of 
genetic origin. 

m@ A family history of skin cancer is a risk factor for 
skin cancer 
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\NAME/OF TEST 
Biopsy 

Culture 

Immunofluorescent Slides 

Oil Slides 

Patch Test, Scratch Tests 

Potassium Hydroxide (KOH) 

Tzanck Test 

Wood's Lamp 

TESTS ofthe Integumentary System 
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PURPOSE & DESCRIPTION 

A punch biopsy is done to differentiate benign lesions 
from skin cancers. An instrument is used to remove a 
small section of dermis and subcutaneous fat. 
Depending on size, the incision may be sutured with 
a single suture. An incisional biopsy is done to differ- 
entiate benign lesions from skin cancers. An incision 
is made and the skin lesion or tumor is removed for 
analysis. The incision is closed with sutures. 

A culture of scrapings from a lesion, from drainage, 
or of exudate is done to identify fungal, bacterial, or 
viral skin infections. 

Immunofluorescent studies of samples from skin 
and/or serum may be done to identify IgG antibod- 
ies (present in pemphigus vulgaris) and to identify 
varicella in skin cells (for herpes zoster). Skin or 
blood samples are placed on a slide and examined 
microscopically. 

Oil slides are used to determine the type of skin 
infestation present. Scrapings of the lesion are 
placed on a slide with mineral oil and examined 
microscopically. 

These tests are used to determine a specific aller- 
gen. In a patch test, a small amount of the sus- 
pected material is placed on the skin under an 
occlusive bandage. In a scratch test, a needle is 
used to “scratch” small amounts of potentially 
allergic materials on the skin surface. 
A specimen from hair or nails is examined for a fun- 
gal infection. The specimen is obtained by placing 
material from a scraping on a slide, adding a 
potassium hydroxide solution, and examining 
it microscopically. 

This test is used to diagnose herpes infections, but 
it does not differentiate herpes simplex from herpes 
zoster. Fluid and cells from the vesicles are 
obtained, put on a slide, stained, and examined 
microscopically. 

This test uses an ultraviolet light that causes certain 
organisms to fluoresce (such as Pseudomonas 
organisms and fungi). The skin is examined under a 
special lamp. 

RELATED NURSING INTERVENTIONS 

Apply dressing and provide information 
about self-care and when to return for 
suture removal. 

Obtain the culture with a sterile Culturette 
swab and culture tubes. Maintain strict 
asepsis while obtaining the culture. 

No special preparation is necessary. 

No special preparation is necessary. 

Explain to the patient the need to return in 
48 hours to have the patched area or 
scratched areas evaluated. 

No special preparation is necessary. 

Ask about any change in health, rashes, itching, color 

changes, dryness or oiliness, growth of or changes in warts or 

moles, and the presence of lesions. Precipitating causes, such 

as medications, the use of new soaps, skin care agents, cos- 

metics, pets, travel, stress, or dietary changes must also be 

explored. In assessing hair problems, ask about any thinning 

or baldness, excessive hair loss, change in distribution of hair, 

use of hair care products, diet, and dieting. When assessing 

nail problems, ask about nail splitting or breakage, discol- 

oration, infection, diet, and exposure to chemicals. 

The patient’s medical history is important. Questions 

focus on previous problems, allergies, and lesions. Skin prob- 
lems may be manifestations of other disorders, such as car- 

diovascular disease, endocrine disorders, hepatic disease, 

and hematologic disorders. Occupational and social history 

may provide cues to skin problems; ask the patient about 

travel, exposure to toxic substances at work, use of alcohol, 
and responses to stress. 

Assess the presence of risk factors for skin cancer carefully. 
These include male gender; age over 50; family history of skin 
cancer; extended exposure to sunlight; tendency to sunburn; his- 
tory of sunburn or other skin trauma; light-colored hair or eyes; 
residence in high altitudes or near the equator; and exposure to 
radiation, x-rays, coal, tar, or petroleum products. (Risks for skin 
cancer are further discussed in o> Chapter 16.) Include specific 
questions to identify risk factors for malignant melanoma. These 
include a large number of moles, the presence of atypical moles, 
a family history of melanoma, prior melanoma, repeated severe 
sunburns, ease of freckling and sunburning, or inability to tan. 

Interview questions categorized by functional health pat- 
terns follow. Responses should be documented in the patient’s 
medical record. 
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i FUNCTIONADHEALTH PATTERN INTERVIEW Integumentary System 

"Functional Health Pattern Interview Questions and Leading Statements 

Health Perception-Health 
Management 

Describe any health problems, injuries, or surgeries you have had. How were these treated? 

Describe medications, herbs, and vitamins you currently are taking. 

Do you have allergies to foods, plants, pets? Explain how the allergy affects you. 

Describe what you do each day to care for your skin, hair, and nails. 

Nutritional-Metabolic 

Elimination 

Activity-Exercise 

Sleep-Rest 

Cognitive-Perceptual 

Self-Perception-Self-Concept 

Role-Relationships 

Sexuality-Reproductive 

Describe what you eat and how much and type of fluids you drink in a 24-hour period. 

Do you have a history of food allergies? If so, describe what you are allergic to and how 

you respond. & 
Have you recently eaten any new foods? * 

Do you take any nutritional supplements, herbs, or vitamins ? If so, what are they? 

How well do your cuts and scratches heal? 

m ls your skin and scalp dry or oily? 
m Have you noticed swelling around your eyes or ankles? 

@ Do you perspire a lot? 

m Describe your physical activities in a typical day. 

m Do you bruise easily? 
m Do you use a sunscreen when you are outside? If so, what SPF? 

m Do you visit tanning salons? 

m How many hours do you sleep each night? 
w Do you have trouble sleeping because of itching or sweating? 

m Do you have any of the following: pain, discomfort, itching, tingling, burning, tenderness, or 

numbness? If so, where? 

How does this condition make you feel about yourself? 

@ How does this condition affect your relationships with others? 
mw ls there anything in your work environment that may have caused this condition? 

m@ Has this condition interfered with your usual sexual activities? 

Describe your current problem. How long has it lasted? What have you done to treat it? i 

f 

Coping-Stress-Tolerance mj Have you experienced any type of stress that may have worsened this condition? 
m@ Has this condition created stress for you? 
m Describe what you do when you feel stressed. 

Value-Belief = Tell me how specific relationships or activities help you cope with this condition. 
mw Describe specific cultural beliefs or practices that affect how you care for and feel about 

this condition. 
m ls there anything interfering with your spiritual beliefs, needs, or practices as a result of this 

condition? What can | or another caregiver do to help you with your spiritual needs? 
m Are there any specific treatments that you would not use to treat this condition? 

Physical Assessment 
Physical assessment of the skin, hair, and nails may be per- 

formed either as part of a total assessment or may be a focused 

assessment of the integument for patients with known or sus- 

pected problems. Physical assessment of the skin, hair, and 

nails is conducted by inspection and palpation. Assess the skin 

for color, presence of lesions (observable changes from normal 

skin structure), temperature, texture, moisture, turgor, and pres- 

ence of edema. Characteristics of lesions to note include loca- 

tion and distribution, color, pattern, edges, size (measure with 

a ruler in centimeters), elevation, and type of exudate (if pres- 

ent). Common skin lesions of older adults are outlined in 

Box 15-1; see the box Nursing Care of the Older Adult for age- 
related integument changes. Examine the hair for color, tex- 
ture, quality, and scalp lesions. Determine the shape, color, 
contour, and condition of the nails. Terminology of skin lesions 
with examples are outlined in Table 15-3. 

The examination should be conducted in a warm, private 
room. The patient removes all clothing and puts on a gown or 

ee 

drape. The areas to be examined should be fully exposed, but 

protect the patient’s modesty by keeping other areas covered. 

The patient may be standing, sitting, or lying down at vari- 

ous times of the examination. Don disposable gloves when 

BOX.15-1 Common Skin Lesions of Older Adults 

Skin tags: soft brown or flesh-colored benign papules 
Keratoses: horny growth of keratinocytes, may be sebor- 
rheic (benign) or actinic (premalignant) 

Lentigines (“liver spots”): brown or black benign macule 
with a defined border 

Angiomas (hemangioma): benign vascular tumors with 

dilated blood vessels, found in the middle to upper dermis 
Telangiectases: single dilated blood vessels, capillaries, 
or terminal arteries 
Venous lakes: small, dark blue, slightly raised benign 
papules 
Photoaging: wrinkling, mottling, pigmented areas, loss of 
elasticity, benign or malignant lesions 
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palpating open lesions, skin surfaces suspicious of infections 
or infestations, or discharge from lesions of the skin and TABLE 15-3 Terminology of Skin Lesions with mucous membranes. A ruler is used to measure the size of Associated Disorders 
lesions. A flashlight is used to better visualize lesions. LESION EXAMPLES OF DISORDERS 

Pigmented Freckle, seborrheic keratosis, nevus, 
melanoma 

SAMPLE DOCUMENTATION Scaly Psoriasis, dermatitis, xerosis, tinea, Assessment of the Integumentary System actinic keratoses 
A 50-year-old man with no history of skin lesions, hair loss, or | Pustular Acne vulgaris, folliculitis, candidiasis disorders of the nails. Took antibiotic for respiratory infection Vesicular Herpes simplex, herpes zoster, scabies approximately 10 days ago and reports having a fine, raised, red Nodular Warts, basal cell carcinoma, acne rash on trunk and arms that itched. Nurse practitioner pre- 
scribed antihistamine and rash cleared in 3 days. Skin light 
brown, warm, dry, and elastic. Patches of vitiligo present over 

Weepy, crusted Acute contact allergic dermatitis, impetigo 

Figurate (shaped) Urticaria, cellulites 
; erythema dorsum of hands. No lesions or edema noted. Healed scar on ion he lower left abdomen (appendectomy as a young adult). Hair dark ae ne te eee brown with gray at the temples, clean. Nails are smooth, hard, Prariti¢c Xerosis, scabies, pediculosis and immobile. Ulcerated Pressure ulcer, skin cancer, herpes simplex 

Tuna iappreneneserrrernrre Srna irtetemnte enemas eterna 

oman. SEE Per EE EMI BR ceo gE ng 

| Age-Related Skin Changes 
AGE-RELATED CHANGE — SIGNIFICANCE 
Epidermis: thickness and miotic activity Skin is more fragile and at greater risk for tears or injury 

Delayed wound healing : 
Hyperkeratoses and skin cancers in sun-exposed areas are 
more evident 

Epidermis: # permeability, « Langerhans cells Increased risk of reactions to irritants 
Decreased inflammatory response 

Epidermis: * number of active melanocytes Increased susceptibility to sun exposure 

Epidermis: hyperplasia of melanocytes, especially in sun- Small areas of hyperpigmentation (“liver spots”) and hypopigmentation 
exposed areas (“age spots”), especially on the hands 

Epidermis: « vitamin D production Increased risk of osteomalacia, osteoporosis 

Epidermis: dermal-epidermal junction flattens Increased risk of skin tears, purpura, and pressure ulcers 

Dermis: ~» perfusion More susceptible to dry skin 
Decreased sensation (pain, touch, temperature, and peripheral 
vibration) 
Increased risk of injury 

Dermis: « vasomotor response Greater risk of hyperthermia and hypothermia 

Dermis: elastic fibers degenerate Decreased tone and elasticity, with wrinkle formation 

‘Dermis: proliferation of capillaries Cherry hemangiomas are common ‘ 

Greater risk of hypothermia i 
Increased risk of pressure ulcers 

Subcutaneous skin layer: thins 

Cellulite forms ; 
Bags over and under the eyes i 
Double chin forms 
Abdominal fat increases 
Breasts sag 
Skin returns to normal more slowly when pinched (also called tenting) 

Subcutaneous skin layer: adipose tissue is redistributed 

Glands: * eccrine and apocrine activity Dry skin is common 

Absent perspiration 
nee hitomi eseannnmmsieinigesererrnynrcreas iets ann 2 “ ms psa mag wise tien creme 

SR theory ee re eaeererrmseetettepmmet e 4 



398 UNIT4 / Responses to Altered Integumentary Structure and Function 

TABLE 15—4 Integumentary Assessments 

TECHNIQUE/NORMAL FINDINGS ABNORMAL FINDINGS 

Inspect skin color and note any = Astrong odor of perspiration may indicate poor hygiene and a need for patient teaching. A 

odors coming from the skin. foul odor may indicate a disorder of the sweat glands. 

Skin color should be even, = Pallor and/or cyanosis are seen with exposure to cold and with decreased perfusion and oxy- * 

appropriate to the age and race genation. In cyanotic dark-skinned patients, skin loses glow and appears dull. Cyanosis may be 

of the patient, without foul more visible in the mucous membranes and nail beds of these patients. 

odors. g In dark-skinned patients, jaundice may be most apparent in the sclerae of the eyes. 

m Redness, swelling, and pain are seen with various rashes, inflammations, infections, and 

burns. First-degree burns cause areas of painfukerythema and swelling. Red, painful blisters 

appear in second-degree burns, whereas white or blackened areas are common in third- 

degree burns. 

a Vitiligo, an abnormal loss of melanin in patches, typically occurs over the face, hands, or 

groin. Vitiligo is thought to be an autoimmune disorder. 

Inspect the skin for lesions and Primary, secondary, and vascular lesions are described and shown in Tables 15-5 through 15-7. 

alterations, including calluses, m Pearly edged nodules with a central ulcer are seen in basal cell carcinoma. 
scars, tattoos, and piercings. = Scaly, red, fast-growing papules are seen in squamous cell carcinoma. 

Include inspection of skin m Dark, asymmetric, multicolored patches (sometimes moles) with irregular edges appear in 
creases and folds. Skin should be malignant melanoma. 

intact without lesions. w Circular lesions are usually present in ringworm and in tinea versicolor. 
m Grouped vesicles may be seen in contact dermatitis. 
m Linear lesions appear in poison ivy and herpes zoster. 
m Urticaria (hives) appears as patches of pale, itchy wheals in an erythematous area. 
m In psoriasis, scaly red patches appear on the scalp, knees, back, and genitals. 
mw In herpes zoster, vesicles appear along sensory nerve paths, turn into pustules, and then 

crust over. 
m Bruises (ecchymosis) are raised bluish or yellowish vascular lesions. Multiple bruises in vari- 

ous stages of healing suggest trauma or abuse. 

Palpate skin temperature. Skin mw Skin is warm and red in inflammation and is generally warm with elevated body temperature. 

should be warm. m Decreased blood flow decreases the skin temperature; this may be generalized, as in shock, 
or localized, as in arteriosclerosis. 

Palpate skin texture. Skin should ™ Changes in the texture of the skin may indicate irritation or trauma. 

be smooth. m The skin is soft and smooth in hyperthyroidism and coarse in hypothyroidism. 

Palpate skin moisture. Skin m Excessively dry skin often is present in the elderly and patients with hypothyroidism. 

should be dry. w Oily skin is common in adolescents and young adults. Oily skin may be a normal finding, or it 

may accompany a skin disorder such as acne vulgaris. 

m Excessive perspiration may be associated with shock, fever, increased activity, or anxiety. 

Palpate skin turgor. Skin fold mw Pinch the patient's skin gently over the back of the hand or collarbone. Tenting, in which the 
should return rapidly to normal skin remains pinched for a few moments before resuming Its normal position, is common in 
position. older patients who are thin (Figure 15-4 @). 

m Skin turgor is decreased in dehydration. It is increased in edema and scleroderma. 

in i ibid 

Figure 15—4 @ Tenting in an older patient. 

Assess for edema. No edema m Assess edema (accumulation of fluid in the body's tissues) by depressing the patient's skin 
should be present. (Figure 15-5 ll). Record findings as follows: 

1+ Slight pitting, no obvious distortion 

2+ Deeper pit, no obvious distortion 

3+ Pit is obvious; extremities are swollen 

4+ Pit remains with obvious distortion 
m Edema is common in cardiovascular disorders, renal failure, trauma, and cirrhosis of 

the liver. It also may be a side effect of certain drugs. 
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TABLE 15-4 Integumentary Assessments (continued) 
TECHNIQUE/NORMAL FINDINGS ABNORMAL FINDINGS 

Slight pitting, no 2mm f= 
obvious distortion. 

Deeper pit, no 4mm = 
obvious distortion. 

Pit is obvious; 
extremities are 
swollen. 

Pit remains with : 
obvious distortion. 8mm 

4+ 
A 

Figure 15-5 @ A, Degrees of pitting in edema. B, 4+ pitting. 
Source: Dr. P. Marazzi/Science Photo Library/Photo Researchers, Inc. 

Inspect distribution and quality = A deviation in the normal hair distribution in the male or female genital area may indicate an | of hair. Hair should be evenly endocrine disorder. Hirsutism (increased growth of coarse hair, usually on the face and 
distributed for patient's gender. trunk) is seen in Cushing's syndrome, acromegaly, and ovarian dysfunction. Alopecia (hair 

loss) may be related to changes in hormones, chemical or drug treatment, or radiation. In 
adult males whose hair loss follows the normal male pattern, the cause is usually genetic. 

Palpate hair texture. Hairshould # Some systemic diseases change the texture of the hair. For instance, hypothyroidism be of even texture. causes the hair to coarsen, whereas hyperthyroidism causes the hair to become fine. 

Inspect the scalp for lesions. w Mild dandruff is normal, but excessive, greasy flakes indicate seborrhea. 
There should be no lesions on m Hair loss, pustules, and scales appear on the scalp in tinea capitis (scalp ringworm). 
the scalp. m Red, swollen pustules appear around infected hair follicles and are called folliculitis. | 

m Head lice may be seen as oval nits (eggs) adhering to the base of the hair shaft. Head lice j 
are usually accompanied by itching. : 

Inspect nail curvature. Nails # Clubbing (Figure 15-6 lM), in which the angle of the nail base is greater than 180 degrees, is | should not be excessively seen in respiratory disorders, cardiovascular disorders, cirrhosis of the liver, colitis, and thy- 
curved. roid disease. The nail becomes thick, hard, shiny, and curved at the free end. j 

Flattened angle (180°) 

Early clubbing 

About 160° 
q 

= he a 

Normal 

A B 

Figure 15-6 Mt A, Assessing clubbing of the nails. B, Hand with nail clubbing. | 
Source: |SM/Phototake NYC. 

Inspect the surface of the nails. m The nail folds become inflamed and swollen and the nail loosens in paronychia, an 
infection of the nails. 

(continued) D 
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TABLE 15-4 Integumentary Assessments ‘continued 

TECHNIQUE/NORMAL FINDINGS 

Nail surfaces should be 

smooth and nail folds firm, 

without redness. 

Inspect nail color. Nail color 
should be even. Pigmented 
bands are normally found in more 
than 90% of African Americans. 

Inspect nail thickness. Nails 
should not be excessively thick. 

ABNORMAL FINDINGS 

a Inflammation and transverse rippling of the nail are associated with chronic paronychia 

and/or eczema. 
mw The nail plate may separate from the nail bed in trauma, psoriasis, and Pseudomonas and 4 | 

Candida infections. This separation is called oncholysis. | 

Nail grooves may be caused by inflammation, by planus, or by nail biting. 

Nail pitting may be seen with psoriasis. 

A transverse groove (Beau's line) may be seen in trachoma and/or acute diseases. 

Thin spoon-shaped nails (Figure 15-7 ll) may be seen in anemia. 
=e 

Figure 15—7 M Spoon-shaped nails. 

The sudden appearance of a pigmented band may indicate melanoma in people with light skin. 

Yellowish nails are seen in psoriasis and fungal infections. 
Dark nails occur with trauma, Candida infections, and hyperbilirubinemia. 
Blackish-green nails are apparent in injury and in Pseudomonas infection. 
Red splinter longitudinal hemorrhages may be seen in injury and/or psoriasis. 

Trauma to the nails usually causes thickening. Other causes of thick nails include psoriasis, 

fungal infections, and decreased peripheral vascular blood supply. 
gw Thinning of the nails is seen in nutritional deficiencies. 

_TABLE 15-5 Primary Skin Lesion: 
Flat, nonpalpable change in skin color. Vesicle, Bulla 
Macules are smaller than 1 cm, with a cir- 
cumscribed border, and patches are larger 
than 1 cm and may have an irregular border. 

Macule, Patch 

Examples Macules: freckles, measles, 
and petechiae. Patches: Mongolian spots, 
port-wine stains, vitiligo, and chloasma. 

Papule, Plaque Elevated, solid, palpable mass with Wheal 
circumscribed border. Papules are smaller 
than 0.5 cm; plaques are groups of papules 
that form lesions larger than 0.5 cm. 

Examples Papules: elevated moles, warts, 
and lichen planus. Plaques: psoriasis, 
actinic keratosis, and also lichen planus. 

Nodule, Tumor Elevated, solid, hard or soft palpable mass 

extending deeper into the dermis than a 
papule. Nodules have circumscribed bor- 
ders and are 0.5 to 2 cm; tumors may have 
irregular borders and are larger than 2 cm. 

Examples Nodules: small lipoma, . 
squamous cell carcinoma, fibroma, and 
intradermal nevi. Tumors: large lipoma, 
carcinoma, and hemangioma. 

SS LL ia 

Elevated, fluid-filled, round or oval 
shaped, palpable mass with thin, 
translucent walls and circumscribed 

borders. Vesicles are smaller than 

0.5 cm; bullae are larger than 0.5 cm. 

Examples Vesicles: herpes 
simplex/zoster, early chickenpox, 
poison ivy, and small burn blisters. 
Bullae: contact dermatitis, friction 
blisters, and large burn blisters. 

Elevated, often reddish area with 
irregular border caused by diffuse 
fluid in tissues rather than free fluid in 
a Cavity, as in vesicles. Size varies. 

Examples Insect bites and hives 
(extensive wheals). 

Elevated, pus-filled vesicle or bulla 

with circumscribed border. Size varies. 

Examples Acne, impetigo, and car- 
buncles (large boils). 

Elevated, encapsulated, fluid-filled or 
semisolid mass originating in the 
subcutaneous tissue or dermis, 
usually 1 cm or larger. 

Examples Varieties include seba- 
ceous cysts and epidermoid cysts. 
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A translucent, dry, paperlike, sometimes Ulcer Deep, irregularly shaped area of skin wrinkled skin surface resulting from thin- loss extending into the dermis or sub- ning or wasting of the skin due to loss of SP cutaneous tissue. May bleed. May collagen and elastin.. leave scar. 

Examples Striae, aged skin. Examples Decubitus ulcers (pressure 
sores), stasis ulcers, chancres. 

Wearing away of the superficial epidermis Fissure Linear crack with sharp edges, extend- Causing a moist, shallow depression. ing into the dermis. Because erosions do not extend into the 
dermis, they heal without scarring. 

' 

Examples Scratch marks, ruptured 
vesicles. 

Examples Cracks at the corners of the 
mouth or in the hands, athlete's foot. 

Lichenification Rough, thickened, hardened area of 
epidermis resulting from chronic irritation 
such as scratching or rubbing. 

Flat, irregular area of connective tissue 
left after a lesion or wound has healed. 
New scars may be red or purple; older 
scars may be silvery or white. 

Example Chronic dermatitis. Examples Healed surgical wound or 
injury, healed acne. 

Shedding flakes of greasy, keratinized skin Keloid Elevated, irregular, darkened area of 
tissue. Color may be white, gray, or silver. excess scar tissue caused by exces- 
Texture may vary from fine to thick. sive collagen formation during healing. 

Extends beyond the site of the original 
injury. Higher incidence in people of 
African descent. 

Examples Keloid from ear piercing 
or Surgery. 

Examples Dry skin, dandruff, psoriasis, 
and eczema. 

Dry blood, serum, or pus left on the skin 
surface when vesicles or pustules burst. 
Can be red-brown, orange, or yellow. Large 
crusts that adhere to the skin surface are 
called scabs. 

Examples Eczema, impetigo, herpes, or 
scabs following abrasion. 
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Spider Angioma A flat, bright red dot with tiny radiating blood vessels ranging 

in size from a pinpoint to 2 cm. It blanches with pressure. 

Cause A type of telangiectasis (vascular dilatation) caused by 

elevated estrogen levels, pregnancy, estrogen therapy, vitamin B 

deficiency, or liver disease, or may not be pathologic. 

Localization/Distribution Most commonly appear on the 

upper half of the body. 

& 
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Source; Custom M fi ‘ 

Venous Star cae Oe A flat blue lesion with radiating, cascading, or linear veins 

S extending from the center. It ranges in size from 3 to 25 cm. 

Cause A type of telangiectasis (vascular dilatation) caused by 
increased intravenous pressure in superficial veins. 

Localization/Distribution Most commonly appear on the ante- 
rior chest and the lower legs near varicose veins. 
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Source; Photo Researchers, Inc. 

Petechiae oo Flat red or purple rounded “freckles” approximately 1 to 3 mm 
oie in diameter. Difficult to detect in dark skin. Do not blanch. 

Cause Minute hemorrhages resulting from fragile capillaries, 
petechiae are caused by septicemias, liver disease, or 
vitamin C or K deficiency. They may also be caused by 
anticoagulant therapy. 

Localization/Distribution Most commonly appear on the 
dependent surfaces of the body (e.g., back, buttocks). In the 
patient with dark skin, look for them in the oral mucosa and 
conjunctivae. 

a 

Source; Custom Medical Stock Photo, Inc. 

Purpura Flat, reddish blue, irregularly shaped extensive patches of vary- 
ing size. 

Cause Bleeding disorders, scurvy, and capillary fragility in the 
older adult (senile purpura). 

Localization/Distribution May appear anywhere on the body, 
but are most noticeable on the legs, arms, and backs of hands. 

Source: Custom Medical Stock Photo, Inc. 

Ecchymosis Mi s A flat, irregularly shaped lesion of varying size with no pulsation. 
, Does not blanch with pressure. In light skin, it begins as bluish 

purple mark that changes to greenish yellow. In brown skin, it 
varies from blue to deep purple. In black skin, it appears as a 
darkened area. 

Cause Release of blood from superficial vessels into surround- 
ing tissue due to trauma, hemophilia, liver disease, or deficiency 
of vitamin C or K. 

Source: Pacts Researters: Wo Localization/Distribution Occurs anywhere on the body at the 
site of trauma or pressure. 

oe 
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TEST YOURSELF.NCLEX-RN® REVIEW 
1 Following a burn involving several layers of skin, the healed 

burn area does not grow hair or sweat. Which layer of the skin 
was a part of the burn? 
1. epidermis 
2. dermis 

3. stratum basale 
4. stratum spinosum 

2. What pigment is responsible for skin tanning? 
1. carotene 

2. red blood cells 

3. melanin : 

4. sebum 
3. Which of the four assessment techniques are used during 

assessment of the integumentary system? Select all that apply. 
1. inspection 
2. palpation 

3. percussion 
4. auscultation 

4. A nurse takes a patient's body temperature orally and finds it 
is elevated by 3 degrees. What other assessment would also 

6. A nurse is assessing the skin of an older adult patient for 
dehydration. What finding would indicate this condition? 
1. decreased turgor 

2. increased moisture 
3. presence of lesions 
4. pallor or cyanosis 

7. A nurse is assessing for edema. What part of the body would 
he or she palpate? 
1. scalp 

2. fingers 
3. clavicle 

4. ankle/foot 
8. A nurse documents that a patient with chronic dermatitis has 

rough, thickened areas of skin. What term would he or she use? 
1. ulcers 

2. papules 
3. atrophy 

4. lichenification 
9. While making a home visit to an older woman, a nurse notices 

be commonly found? 
indicate? 

multiple angiomas on her arms and body. What might these 

1. erythema 1. high intake of vitamin A 
2. jaundice 2. poor hygiene 
3. pallor 3. Caregiver strain 
4. cyanosis 4. aging skin 

5. A nurse is assessing a patient who is complaining of severe 10. While assessing the hair of a family, a nurse notices small itching. What would be an appropriate interview question? 
1. “Tell me how this itch feels.” 
2. “Why do you keep scratching it?” 
3. “Have you used a new soap?” 
4. “Describe your daily fluid intake.” 

1. bacterial 

2. viral 

3. head lice 

4. head lichens 

white eggs on the hair shaft. What type of infestation is 
being assessed? 

See Test Yourself answers in Appendix C. 

Pearson Nursing Student Resources 
7 Smee ela ma (Tee Sey 
A www.nursing.pearsonhighered.com 

Prepare for success with additional NCLEX®-style practice questions, 
interactive assignments and activities, Web links, animations and 
videos, and more! 
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LEARNING OUTCOMES 

1. Describe the manifestations, self-care, and nursing care of 

common skin problems and lesions. 

2. Compare and contrast the etiology, pathophysiology, inter- 

disciplinary care and nursing care of patients with infections 

and infestations, inflammatory disorders, and malignancies 

of the skin. 

3. Explain the risk factors for, pathophysiology of, and nursing 

interventions to prevent and care for pressure ulcers. 

CLINICAL COMPETENCIES 
1. Assess functional health status of patients with integu- 

mentary disorders, and monitor, document, and report 

abnormal manifestations. 

2. Use research to plan and implement evidence-based nurs- 

ing care for patients with pressure ulcers. 

3. Use assessed data, patient values, evidence, and clinical 

expertise to determine priority nursing diagnoses and 

select and implement individualized nursing interventions 

for patients with integumentary disorders. 

4. Administer topical, oral, and injectable medications used to 

treat integumentary disorders knowledgeably and safely. 

Nursing Care of Patients with 
Integumentary Disorders 

4. Discuss surdieal options for excision of neoplasms, recon- 

struction of facial or body structures, and cosmetic 

procedures. q 

5. Explain the pathophysiology of selected disorders of the 

hair and nails. 

6. Discuss the effects and nursing implications of medications 

and treatments used to treat disorders of the integument. 

5. Effectively communicate with and function within the inter- 

disciplinary team to plan and provide care for patients with 

integumentary disorders. 

6. Provide teaching appropriate for prevention and self-care of 

manifestations and disorders of the integumentary system. 

7. Adapt individual and cultural variations, as well as 

expressed needs and preferences, into the plan of care for 

patients with integumentary disorders. 

8. Revise the plan of care as needed to provide effective inter- 

ventions to promote, maintain, or restore functional health 

status to patients with disorders of the integument. 

frostbite, 439 

furuncle, 477 

herpes simplex, 476 

herpes zoster, 4/6 

keloids, 406 

keratosis, 407 

lichen planus, 423 

acne, 421 

actinic keratosis, 424 

angioma, 407 

basal cell cancer, 425 

carbuncle, 477 

cellulitis, 477 

comedones, 427 

cyst, 405 

dermatitis, 479 

dermatophytoses, 473 

folliculitis, 470 
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nevi, 407 

paronychia, 443 

The skin and its accessory structures (the integumentary system) 

enclose and cover the body, providing protection by serving as a 

barrier between the internal and external environments. The skin 

contains receptors for touch and sensation, helps regulate body 

temperature, and maintains fluid and electrolyte balance. The skin 

also provides cues to racial and ethnic background, and plays a 

major role in determining self-concept, roles, and relationships. 

The disorders discussed in this section are those experienced by 
a large number of people. Although they are considered minor 
health problems in terms of health care, they may cause major 

malignant melanoma, 428 

Common Skin Problems and Lesions 

pemphigus vulgaris, 422 

pressure ulcer, 434 

pruritus, 405 

psoriasis, 407 

scabies, 475 

skin graft, 440 

squamous cell cancer, 426 

toxic epidermal necrolysis (TENS), 423 

warts, 475 i 

xerosis, 405 
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Disorders of the integument range from dry skin to life- 

threatening cancer. Many disorders are treated in an outpatient 

setting or by self-care. This chapter discusses disorders of the 

skin, hair, and nails; ee Chapter 17 discusses the patient with 

burns. Primary and secondary skin lesions are described and 

illustrated in ee Chapter 15, Tables 15—5 and 15-6. These terms 

are used throughout this and the next chapter. 

problems for the person experiencing a high level of discom- 
fort and/or chronicity. 
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The Patient with Pruritus 
Pruritus is a subjective itching sensation producing an urge to 
scratch. Pruritus may occur ina small, circumscribed area, or it 
may involve a widespread area: it may or may not be associated 
with a rash. The itch sensation begins in nerve endings in the 
skin, is carried to the dorsal horn of the spinal cord, and is then 
transmitted to the somatosensory cortex in the central nervous 
system (CNS). Itching may also be perceived by the brain but 
does not exist on the skin. Scratching is a neurologic reflex that 
can be controlled in varying degrees by the individual (Porth & 
Matfin, 2009), 

Almost anything in the internal or external environment can 
cause pruritus. Insects, animals, plants, fabrics, metals, med- 
ications, allergies, and emotional distress are among the most 
common causes. Pruritus al8o may occur as a secondary mani- 
festation of systemic disorders, such as certain types of cancer, 
diabetes mellitus, liver disease, and renal failure. Although the 
exact physiology is unknown, it is known that heat and 
prostaglandins trigger pruritus and that it is increased by hista- 
mine and morphine. 

The pathophysiologic response of pruritus to stimulation or 
irritation follows a similar pathway, regardless of cause. The 
irritating agent stimulates receptors in the junction between the 
epidermis and dermis, and may also trigger the release of his- 
tamine and other chemical mediators that either further stimu- 
late or mediate the itch response. The response of the person 
experiencing the itch is to scratch or rub the affected area. This 
may irritate the skin and cause further inflammation, which in 
turn sets off a cycle of increasingly intense itching and scratch- 
ing, called the itch-scratch-itch cycle. 

Secondary effects of scratching include skin excoriation, 
erythema (redness), wheals, changes in pigmentation, and 
infections. Persistent pruritus may interrupt sleep patterns 
because the itching sensation is often more intense at night. 
Long-term pruritus may be debilitating and increases the risk 
of infection as excoriation occurs. 

Management of pruritus focuses on identifying and elimi- 
nating the cause and providing medications to relieve the itch. 
Antihistamines may relieve pruritus in some patients. 
Tranquilizers provide sedation, which may in turn relieve the 
emotional stress associated with pruritus; however, eliminat- 
ing the stressors produces a more successful result. Topical or 
systemic antibiotics are used to treat the infection resulting 
from the scratching and excoriation. Topical medications that 

contain corticosteroids are often used to relieve the pruritus 
and inflammation. Topical medications may also be adminis- 

tered through therapeutic baths or soaks with agents that 

TABLE 16-1 Medications Used to Treat Skin Disorders 
TYPE USE 

Creams Moisturize the skin 

Ointments Lubricate the skin and retard water loss 

Lotions Moisturize and lubricate the skin 

Anesthetics Relieve itching 

Antibiotics Treat infection 

Corticosteroids Suppress inflammation and relieve itching 

relieve pruritus, such as cornstarch and baking soda or coal tar 
concentrates. Creams containing a topical anesthetic or 
antibiotic may also be used. Therapeutic baths are discussed 
in the Medication Administration on page 406. Table 16-1 
lists examples of topical agents used to treat skin disorders. 

The Patient with Dry Skin 
(Xerosis) 
Dry skin, also called xerosis, is most often a problem in the 
older adult from a decrease in the activity of sebaceous and 
sweat glands, reducing the skin’s lubrication and moisture 
retention. However, dry skin may occur at any age from expo- 
sure to environmental heat and low humidity, sunlight, exces- 
sive bathing, and a decreased intake of liquids. 

Two types of severe dry skin are xeroderma and ichthyosis. 
Xeroderma is a chronic skin condition characterized by dry, 
rough skin. Ichthyosis is an inherited dermatological condition 
in which the skin is dry, fissured, and hyperkeratotic; the sur- 
face of the skin has the appearance of fish scales. 

The primary manifestation of dry skin is pruritus. Other man- 
ifestations include visible flaking of surface skin and an observ- 
able pattern of fine lines over the area. If the skin has been 
excessively dry and pruritic for a long period, the patient may 
have secondary skin lesions and lichenification (thickening). 

Nursing care focuses on teaching the patient and family how 
to reduce the dry skin and relieve the pruritus, as outlined in 
Box 16-1. 

The Patient with Benign Skin 
Lesions 
The skin is subject to many different types and kinds of benign 
skin lesions, including cysts, keloids, nevi, angiomas, skin 
tags, and keratoses. Although these benign lesions are often 
considered more of a nuisance than an illness, they do require 
monitoring for an increase in size that interferes with the 
skin’s appearance or function. Most benign skin lesions do not 
require treatment, although excision or laser surgery may be 
desired or necessary. Cysts may enlarge, skin tags may 
become irritated and bleed, nevi may change in appearance, or 
any of the lesions may cause discomfort with appearance. 

Cysts 
Cysts of the skin are benign closed sacs in or under the skin 
surface that are lined with epithelium and contain fluid or a 
semisolid material. Epidermal inclusion cysts and pilar cysts 
are the most common types. 

EXAMPLES 

Aquacare, Curel, Nutraderm 

Aquaphor, Vaseline 

Alpha-Keri, Dermassage, Lubriderm 

Xylocaine 

Bacitracin, Polysporin, Gentamicin, Silvadene 

Dexamethasone, Clocortolone, Desonide 
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AGENTS USED IN THERAPEUTIC BATHS 

Saline or tap water 

Antibacterial agents: potassium permanganate, acetic acid, 

hexachlorophene 

Colloid substances: oatmeal (Aveeno), cornstarch, sodium bicarbonate 

Coal tar derivatives: Balnetar, Zetar, Polytar 

Emollients: Alpha Keri, Lubath, mineral oil 

Therapeutic baths have a variety of uses in treating skin disor- 
ders. Depending on the agent used, therapeutic baths soothe 
the skin, lower the skin bacteria count, clean and hydrate the 

skin, loosen scales, and relieve itching. 

Nursing Responsibilities 
m Ensure that the bath water is at a comfortable temperature 

that is neither too hot nor too cool, usually 110°F to 115°F 
(45°C to 46°C). 

m Fill the tub one-third to one-half full. 
m Mix the agent well with the water. 
NNN Ws LEAN W W wy . x \ 

Epidermal inclusion cysts may occur anywhere on the body 

but are most often found on the head and trunk. Although they 

are painless, they may grow so large that they become irritated 

by contact with clothing (e.g., if located on the back of the 

neck) or cause obstruction (e.g., if located on the nose). The 

cysts contain a semisolid material mainly of keratin. Pilar cysts 

are found on the scalp and originate from sebaceous glands. 

They are also painless. Both types of cysts rarely require treat- 

ment unless they become large and bothersome. 

Keloids 
Keloids are elevated, irregularly shaped, progressively enlarg- 

ing scars. They arise from excessive amounts of collagen in the 

stratum corneum during scar formation in connective tissue 

repair. These lesions are more common in young adults and 

appear within | year of the initial trauma. 

BOX 16-1 Teaching to Reduce Dry Skin and Relieve Pruritus 

Wash clothing in a mild detergent and rinse twice; do not 
use fabric softeners. 

m@ Avoid using perfumes and lotions containing alcohol. 

m™ Apply skin lubricants after a bath to help retain moisture. 
™ Soaps and hot water are drying. Clean the skin with tepid 

water and either a mild soap or cleansing creams. If soap 
is used, rinse it off carefully. 

w@ It is not necessary to take a bath every day. 
w@ If bath oils are used, add them to the bath water at the 

end of the bath (the moist skin is more likely to retain the 
oil). Use care not to slip in the tub. 

@ Use a humidifier to humidify the air. 
m Apply creams and lotions when the skin is slightly damp 

after bathing. 
m Increase fluid intake. 
®@ Keep nails trimmed short, wear loose clothing, and keep 

the environment cool. 
@ A brief application of pressure or cold may relieve pruritus. 
™ Cotton gloves may be wor at night if scratching during 

sleep causes skin excoriation. 
Distraction or relaxation techniques may prove helpful. 

Swe 

m Assist the patient into and out of the tub to prevent falls. 

m Dry the patient's skin by blotting with the towel. 

Health Education for the Patient and Family 

m Use a bath mat in the tub because the medications may 

cause the tub to become slippery. 

m Keep the bathroom warm but adequately ventilated. 

m Follow directions carefully for the amount of medication to 

use in the bath. 
w Fill the bath ome-third to one-half full of water that is at a 

comfortable temperature. 
Stay in the bath for 20 to 30 minutes, and immerse the 

areas to be treated. 
Do not get the bathwater in your eyes. 
Dry by blotting (not rubbing) with the towel. 
lf the medications cause staining, use old towels or linens. 
If the itching is not relieved or the skin becomes excessively 

dry, call your healthcare provider. 

i 

This abnormal response most often occurs in people of 

African and Asian descent who sustain burns of the skin, but 

even seemingly minor trauma can result in keloid formation. 

There is a familial tendency to develop keloids. Other risk fac- 

tors for keloid formation include excessive tension on a wound 

and poor alignment of skin edges following accidental or inten- 

tional skin trauma. Certain skin surfaces are also more likely to 

develop keloids: the chin, ears, shoulders, back, and lower legs. 

The excessive scar formation is associated with increased 

metabolic activity of fibroplasts and increased type III colla- 

gen. The swollen appearance of the keloids is the result of an 

excess of extracellular material. The keloids first appear as red, 

firm, rubbery plaques that persist for several months after the 

initial trauma (Figure 16-1 m). Uncontrolled overgrowth over 

time causes the keloids to extend beyond the original scar. 

Eventually, the keloid becomes smooth and hyperpigmented. 

Figure 16—1 @ Keloids form as a result of deposits of excessive 
amounts of collagen during scar formation. 
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Nevi 
Nevi, more commonly called moles, are flat or raised macules 
or papules with rounded, well-defined borders (Figure 16-2 m). 
Nevi arise from melanocytes during early childhood, with the 
cells initially accumulating at the junction of the dermis and 
epidermis. Over time, the cluster of cells moves into the der- 
mis, and the lesion becomes visible. Nevi can occur on any skin 
surface of the body and may arise as single lesions or in groups. 
Almost all adults have nevi. 

Nevocellular nevi are tan to deep brown, small in size, and 
grow in groups. Dysplastic nevi are larger than other nevi and 
may be flat, slightly raised, or appear as lesions with a darker, 
raised center and irregular border. Dysplastic nevi can transform 
into malignant lesions (see the later discussion about melanoma), 
It is important to monitor nevi for changes in size, thickness, 
color, bleeding, or itching. If any of these changes occur, the 
person should seek immediate professional assessment. 

Angiomas 
Angiomas, also called hemangiomas, are benign vascular 
tumors. They appear in the adult in different forms: 

= Nevus flammeus (port-wine stain) is a congenital vascular 
lesion that involves the capillaries. The lesions tend to occur 
on the upper body or face as macular patches that range from 
light red to dark purple. These lesions are present at birth and 
grow proportionately with the child into adulthood. 

w Cherry angiomas are small, rounded papules that may occur at 
any age, but they most commonly arise in the 40s and gradu- 
ally increase in number. The lesions range in color from bright 
red to purple. These lesions are often found on the trunk. 

= Spider angiomas are dilated superficial arteries, They are 
common in pregnant women and in patients with hepatic dis- 
ease. Spider angiomas occur most often on the face, neck, 
and upper chest. The lesions are usually small, bright red 
papules with radiating lines. 

= Telangiectases are single dilated capillaries or terminal arter- 
ies that appear most often on the cheeks and nose. These 
lesions are more common in older adults and result from 
photoaged (aging, sun-damaged) skin. The lesions look like 
broken veins. 
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Figure 16-2 @ Nevi(moles) arise from melanocytes and are common 
in all adults. 

m Venous lakes are small, flat, blue blood vessels. They are 
seen on the exposed skin of the older adult: the ears, lips, and 
backs of the hands. 

Skin Tags 
Skin tags are soft papules on a pedicle. They can be as small as 
a pinhead or as large as a pea and are most often found on the 
front or side of the neck and in the axillae, as well as in areas 
where clothing (such as underwear) rubs the skin. These 
lesions have normal skin color and texture. 

Keratoses 
A keratosis is any skin condition in which there is a benign 
overgrowth and thickening of the cornified epithelium. These 
lesions most often appear in adults after age 50. Seborrheic 
keratoses appear as superficial flat, smooth, or warty-surfaced 
growths, 5 to 20 mm in diameter, most often on the face and 
trunk. The lesions may be tan, waxy yellow, dark brown, or 
flesh-colored, and they often appear greasy. They are most 
often seen in the older adult and do not appear to be related to 
damage from sun exposure. 

The Patient with Psoriasis 
Psoriasis is a chronic immune skin disorder characterized by 
raised, reddened, round circumscribed plaques covered by sil- 
very white scales (Figure 16-3 m). There are several different 
forms, but the most common is plaque psoriasis (psoriasis vul- 
garis), occurring in about 80% of cases (American Academy of 
Dermatology, 2009). As with any chronic illness, the skin man- 
ifestations may occur and disappear throughout life, with no 
discernible pattern to the recurrence. 

As many as 7.5 million people in the United States have pso- 
riasis; about 20% have moderate to severe forms (National 
Psoriasis Foundation, 2009).The incidence of psoriasis is lower 
in warm, sunny climates. The average age of onset is in the 30s, 
but it may occur at any age. Psoriasis occurs more often in 
Caucasians, and men and women are affected equally. Sunlight, 
stress, seasonal changes, hormone fluctuations, steroid with- 
drawal, and certain drugs (such as beta blockers, lithium, 
and chloroquine [an antimalarial]) appear to act as triggers to 

Figure 16—3 @ The characteristic lesions of psoriasis are raised, 
red, round plaques covered with thick, silvery scales. 



408 UNIT4 / Responses to Altered Integumentary Structure and Function 

development of the disorder. About one-third of patients have a 

family history of psoriasis. Trauma to the skin from such events 

as surgery, sunburn, or excoriation is also a common precipitat- 

ing factor; lesions that result from trauma are called Koebner’s 

reaction (Porth & Matfin, 2009). 

Pathophysiology 
Normally, the keratinocyte (an epidermal cell making up 95% 

of the epidermis) migrates from the basal cell to the stratum 

corneum (the outer skin layer) in about 14 days and is sloughed 

off 14 days later. Psoriatic skin cells, by contrast, have a shorter 

cycle of growth, completing the journey to the stratum corneum 

in only 4 to 7 days, a condition called hyperkeratosis. These 

immature cells produce an abnormal keratin that forms thick, 

flaky scales at the surface of the skin. The increased cell metab- 

olism stimulates increased vascularity, which contributes to the 

erythema of the lesions. 
Although the exact cause is unknown, there is increasing 

evidence that a T-lymphocyte-mediated reaction results in the 

production of chemical messengers that stimulate the growth of 

keratinocytes and dermal blood vessels. The accompanying 

inflammation further contributes to plaque formation.The 

lesions can be found anywhere on the skin but most commonly 

involve the skin over the elbows, knees, and scalp. Lesions 

involving the hand and foot are especially problematic for the 

patient. Initially, the lesions are papules that form into well- 

defined erythematous plaques with thick, silvery scales. The 

plaques in darker-skinned persons may appear purple. 

Manifestations 
The characteristic lesions in plaque psoriasis are well- 

demarcated regions of erythematous plaques that shed thick, 

silver-gray flakes. Pruritus is common over the psoriatic 

lesions. If the lesions are located in an intertriginous zone, such 

as between the toes, under the breasts, or in the perianal region, 

the psoriatic scales may soften, allowing painful fissures to 

form. When psoriasis affects the nails, pitting and a yellow or 

brown discoloration results. The nail may separate from the 

nail bed, thicken, and crumble. The involved nails, which are 

more often fingernails than toenails, are at high risk for infec- 

tion. Psoriatic arthritis is a specific form of arthritis involving 

not only skin lesions but also inflammation of joints. 

Interdisciplinary Care 
Treatment is based on the type of psoriasis, the extent and loca- 

tion of the lesions, the age of the patient, and the degree of dis- 

figurement or disability. 

Diagnosis 
Skin biopsy may be done if the patient presents with atypical 

manifestations, or to differentiate psoriasis from other inflam- 

matory or infectious skin disorders. In addition, an ultrasound 

may reveal typical psoriatic changes in the stratus corneum and 

inflammation of the dermis. 

Medications 
A variety of medications and treatments may be prescribed, 

including topical medications and photochemotherapy. Although 
there is no cure, treatment decreases the severity and pain of the 

lesions. Corticosteroids, tar preparations, anthralin, calcipotriene 

(a vitamin D derivative) and tazarotene (a synthetic retinoid) are 

typically used. Ustekinumab, an injectable monoclonal antibody 

that decreases the immune response, is in advanced clinical trials 

for severe psoriasis. 

Topical corticosteroids decrease inflammation, suppress 

mitotic activity of psoriatic cells, and delay the movement of ker- 

atinocytes to the surface of the skin (thus giving them time to 

mature and decreasing hyperkeratinosis). The most effective topi- 

cal corticosteroids, are potent preparations that are well absorbed 

through .the skin and are used under an occlusive dressing. 

Corticosteroids may also be taken systemically or injected directly 

into the lesions. However, corticosteroids rarely cause a lasting 

remission and may cause the psoriasis to become unstable 

(McPhee, Papadakis, & Tierney, 2008). They are therefore used 

for repeated short periods of treatment and combined with other 

measures, such as tar preparations, occlusion, or a topical retinoid. 

Tar preparations (such as Estar, Psorigel, and Fototar) sup- 

press mitotic activity and are also anti-inflammatory. Their 

exact mechanism of action is unknown, but they are effective in 

removing scales and increasing remission time. Preparations 

made of coal tar are messy, cause staining, and have an unpleas- 

ant odor, but they are an effective form of treatment. Salex 

shampoo is prescribed for patients with scalp psoriasis to 

remove plaques and scales. Psorent is a non-prescription cream 

that is made from coal tar but does not stain or have an odor. 

Calcipotriene (Dovonex) has been effective and safe in both 

the short-term and long-term treatment of psoriasis. It inhibits 

cell proliferation in the epidermis and facilitates cell differenti- 

ation. Although more irritating than calcipotriene, tazarotene 

gel (Avage, Tarorac) is a topical retinoid that may also be used 

to treat mild to moderate psoriasis. 

Treatments 
Psoriasis that is generalized (i.e., involves more than 30% of 

the body surface) is difficult to treat with topical medications. 

Treatments for generalized psoriasis include ultraviolet light 

therapy and photochemotherapy. 

PHOTOTHERAPY  Ultraviolet-B (UVB) light or narrow band 

UVB are treatments for generalized psoriasis. UVB light 

decreases the growth rate of epidermal cells, thereby decreas- 

ing hyperkeratosis. Mercury vapor lights or fluorescent UV 

tubes provide the UVB light; the latter are often arranged in a 

cabinet so the patient can stand and expose psoriatic lesions 

more easily. These units may be purchased or constructed to be 

used in the patient’s home. Ultraviolet-A (PUVA) combines 

the oral or topical administration of psoralen (to make the skin 

more sensitive to light) with UVA, which penetrates deeper into 

the skin than UVB. PUVA requires fewer treatments for remis- 

sion of lesions, but has more side effects and long-term use 

increases the risk of skin cancers. 

The light therapy is administered in gradually increasing 

exposure times, until the patient experiences a mild erythema, 

like a mild sunburn. Treatments are given three times a week as 

an outpatient and are measured in seconds of exposure. The 

eyes are shielded during the treatment. The erythema response 

occurs in about 8 hours. Careful assessment is necessary to 

prevent more severe burning, which could exacerbate the 
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psoriasis. In patients with extensive psoriasis, UVB treatments 
may be combined with tar preparations, which increase the 
photosensitivity of the skin. 

PHOTOCHEMOTHERAPY In photochemotherapy, a light- 
activated form of the drug methoxsalen is used. This drug is 
an antimetabolite that inhibits DNA synthesis and thereby 
prevents cell mitosis, decreasing hyperkeratosis. Exposure to 
ultraviolet-A (UVA) rays activates methoxsalen; it is admin- 
istered orally, and the patient is exposed to UVA 2 hours later. 
Treatments are administered 2 to 3 times a week, for 10 to 
20 total treatments. Treatment causes tanning, and direct sunlight 
must be avoided for 8 to 12 hours thereafter. Photochemotherapy 
has had a high success rate in achieving remission of psoria- 
sis, but it can accelerate aging of exposed skin, induce 
cataract development, alter immune function, and increase 
the risk of melanoma. 

ZO Nursing Care 
The patient with psoriasis requires nursing care to meet physi- 
cal and psychologic responses to the illness. The nurse pro- 
vides teaching for self-care and emotional support through 
nonjudgmental acceptance. 

Nursing Diagnoses and Interventions 
The nursing interventions discussed in this section focus on 
common problems of risk for impaired skin integrity and dis- 
turbed body image. 

Impaired Skin Integrity 
Psoriatic lesions range from several scales to large, open areas. 
Typical psoriatic skin lesions increase the risk of infection, 
which can compromise healing. In addition, certain treatments 
(e.g., the use of UVA or retinoids) may cause erythema or peel- 
ing of the skin, further altering skin integrity. 

a Teach methods to reduce injury to the skin when taking thera- 
peutic baths or treatments: Use warm, not hot, water; gently 
rub lesions with a soft washcloth, using a circular motion; dry 
the skin with a soft towel, using a blotting or patting motion; 
and keep the skin lubricated at all times. Hot water and dry 
skin increase pruritus, further stimulating the itch-scratch-itch 
cycle. Dry skin also worsens psoriasis. Washing or drying the 
skin with rough linens or pressure may excoriate the skin over 
the psoriatic lesions. 

m Teach how to apply topical medications (see Box 16-2). 
Applying a thin layer of medication more frequently is often 
more effective than applying a single thick layer of medication. 
The medications used to treat psoriasis may irritate the eyes 
and mucous membranes; when applied in skinfolds, they 
may also cause maceration (skin breakdown due to prolonged 
exposure to moisture). 

= Teach manifestations of infection and how to contact the 

healthcare provider if these occur: elevated temperature, 

increased swelling, redness, pain, increase in drainage, and 

any change in the color of the drainage. The patient with skin 

lesions is at high risk for infection, as the skin is the body’s 

Jirst line of defense. 

BOX 16-2 General Guidelines for Applying Topical 
Medications 

m Each time a medication is applied, the skin surface must 
be clean and dry. Remove the medication from the previ- 
ous application. Remove creams by washing the skin with 
tap water; remove ointments by washing the skin first 
with mineral oil and then with a mild soap and water. 

m To apply gels, creams, and pastes: Squeeze about 1/2 to 
1 inch of the gel or cream into the palm of the hand. Rub 
the hands together until they are covered. Apply gels and 
creams to the affected areas with long strokes until the 
skin is thinly covered. Differences from these general 
guidelines follow: 
a. Corticosteroids are usually applied two to three times 

a day in small amounts and rubbed directly onto the 
lesions. Apply the medication after a bath and cover 
with an occlusive dressing. 

b. Apply medications containing tar in the direction of 
hair growth. Do not apply these medications to the 
face, to the genitals, or in skin folds. If the tar is water 
based or oil based, it will stain clothing. 

c. Wear gloves when applying anthralin stains. 
™ To apply lotions: Shake the bottle of lotion well. Pour a 

small amount into the palm of the hand, and pat the 
medication onto the skin. If the lotion is thin, apply it 
with a gauze pad. 

m To apply sprays: Hold the container about 6 inches from 
the skin and apply the medication in a short spray. 

m To apply medicated shampoo: Rinse out medication from 
the previous application. Apply the shampoo, massage 
into the hair and over the scalp carefully, and allow it to 
remain for the prescribed time. Rinse. 

& To apply pastes: Use enough paste on an applicator 
(such as a wooden tongue depressor) to cover the 
lesion thinly. 

a Teach manifestations of the complications of treatment: 
excoriation, increased erythema, increased peeling, and 
blister formation. The topical medications or treatments 
may damage cells through chemical burns or excessive 
exposure to ultraviolet light. Times and methods of treatment 
need to be adjusted if these manifestations occur. 

Disturbed Body Image 
The chronic skin lesions of psoriasis may cause patients to iso- 
late themselves from social contacts, withdraw from normal 
roles and responsibilities, and feel helpless or powerless. 
a Establish a trusting relationship by expressing acceptance of 

the patient, both verbally and nonverbally. For example, 
touch the patient during social communications, demon- 
strating that the lesions are not contagious or offensive. 
One’s body image is affected not only by self-perception but 
also by the responses of others. Nonjudgmental acceptance 
helps the patient adapt to the change in body image. By 
touching the patient during interactions, the nurse demon- 
strates acceptance. 

= Encourage expression of self-perception and the asking of 
questions about the disease and treatment in view of the 
chronic nature of psoriasis. The patient adapts to a changed 
body image through a process of recognition, acceptance, 
and resolution. Each person responds individually to 
disfigurement and loss. 
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= Promote social interaction through family involvement in care 

and referral to support groups of people with psoriasis or other 

chronic skin conditions. Acceptance by others is critical to 

acceptance of self. Psoriasis treatment ts lifelong, time 

consuming, and often unappealing. By becoming involved in 

care, the family communicates acceptance. Sharing experiences 

with others who have the same health problem is a source of 

strength in adjusting to a visible, chronic illness. 

Community-Based Care 

Patient and family teaching focuses on treatments and skin care 

needs. The following topics should be addressed: 

= The chronic nature of the disease, factors that may precipi- 

tate an exacerbation, and methods to reduce stress. 

a Interventions for pruritus and dry skin, and specific care for 

psoriasis: 

m Expose the skin to sunlight, but avoid sunburn. 

= Avoid trauma to the skin (e.g., do not scrub off scales, and 

use only an electric razor). 

= Ayoid exposure to contagious illnesses such as influenza 

and colds. 

u Discuss current medications with the healthcare provider. 

Certain drugs (such as indomethacin [Indocin], lithium, 

and beta-adrenergic blocking agents) are known to precip- 

itate exacerbations of psoriasis. 

= Suggest the National Psoriasis Foundation, the National 

Institutes of Health, or the American Academy of 

Dermatology as resources. 

Infections and Infestations of the Skin A 

The skin’s resistance to infections and infestations is provided 

by protective mechanisms, including skin flora, sebum, and the 

immune response. Although the skin is normally resistant to 

infections and infestations, these disorders may occur as a result 

of a break in the skin surface, a virulent agent, and/or decreased 

resistance due to a compromised immune system. This section 

discusses skin disorders resulting from bacterial infections, fun- 

gal infections, parasitic infestations, and viral infections. 

The Patient with a Bacterial 
Infection of the Skin 
A number of bacteria normally inhabit the skin and donot 

cause an infection. However, when a break in the skin allows 

invasion by pathogenic bacteria, an infection, called a 

pyoderma, may occur. The most common bacterial infections 

are caused by gram-positive Staphylococcus aureus and beta- 

hemolytic streptococci. Bacterial infections of the skin may be 

primary or secondary. Primary infections are caused by a sin- 

gle pathogen and arise from normal skin; secondary infections 

develop in traumatized or diseased skin. 

Most bacterial infections are treated by a primary care 

provider, and the patient remains at home for care. If the infection 

becomes more serious, inpatient care may be required. In 

addition, nosocomial infections of wounds or open lesions in hos- 

pitalized patients are often the result of bacterial infections, espe- 

cially by methicillin-resistant Staphylococcus aureus (MRSA). 

Pathophysiology 
Bacterial infections of the skin arise from the hair follicle, where 

bacteria can accumulate and grow and cause a localized infec- 

tion. However, the bacteria also can enter the body through open 

wounds, invade deeper tissues, and cause a systemic infection, 

a potentially life-threatening disorder. Various types of bacterial 

infections involve the skin, including folliculitis, furuncles and 

carbuncles, cellulitis, and staphylococcus aureus. 

Folliculitis 
Folliculitis is a bacterial infection of the hair follicle, most 

commonly caused by Staphylococcus aureus. The infection 

begins at the follicle opening and extends down into the 

follicle. The bacteria release enzymes and chemical agents 

that cause an inflammation. The lesions appear as pustules 

surrounded by an area of erythema on the surface of the skin 

(Figure 16-4 ™). The lesions are accompanied by discomfort 

ranging from slight burning to intense itching. A major com- 

plication is abscess formation. Folliculitis is found most often 

on the scalp and extremities. It is also often seen on the face 

of bearded men (called sycosis barbae), on the legs of women 

who shave, and on the eyelids (called a stye). Although folli- 

culitis may appear without any apparent cause, contributing 

factors include poor hygiene, poor nutrition, prolonged skin 

Figure 16—4 @ The lesions of folliculitis are pustules surrounded by 
areas of erythema. 
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moisture, tight heavy fabrics on the upper legs, and trauma to 
the skin. 

PRACTICE ALERT 
A specific type of folliculitis, called “hot tub-folliculitis,” is 
caused by Pseudomonas aeruginosa, and is characterized by 
follicular or pustular lesions that occur 1 to 4 days after being 
in a hot tub, whirlpool, or public swimming pool. 
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Furuncles and Carbuncles 
Furuncles, often called boils, are inflammations of the hair 
follicle. They often begin as folliculitis, but the infection 
spreads down the hair shaft, through the wall of the follicle, 
and into the dermis. Theycausative organism is commonly 
Staphylococcus aureus. A furuncle is initially a deep, firm, red, 
painful nodule from 1 to 5 cm in diameter (Figure 16-5 m). 
After a few days, the nodule changes into a large, painful cys- 
tic nodule. The cysts may drain substantial amounts of puru- 
lent drainage. One or more furuncles may occur on any part of 
the body that has hair. Contributing factors include poor 
hygiene, trauma to the skin, areas of excessive moisture 
(including perspiration), and systemic diseases such as dia- 
betes mellitus and hematologic malignancies. 

A carbuncle is a group of infected hair follicles. The 
lesion begins as a firm mass located in the subcutaneous tis- 
sue and the lower dermis. This mass becomes swollen and 
painful and has multiple openings to the skin surface. 
Carbuncles are most frequently found on the back of the neck, 
the upper back, and the lateral thighs. In addition to the local 
manifestations, the patient may experience chills, fever, and 
malaise. The contributing factors for carbuncles are the same 
as for furuncles. Both infections are more common in hot, 
humid climates. 

Cellulitis 
Cellulitis is a localized infection of the dermis and subcuta- 
neous tissue. Cellulitis can occur following a wound or skin 
ulcer or as an extension of furuncles or carbuncles. The infec- 
tion spreads as a result of a substance produced by the causative 
organism, called spreading factor (hyaluronidase). This factor 
breaks down the fibrin network and other barriers that normally 

Figure 16—5 @ A furuncle (boil) is a deep, firm, red, painful nodule. 

localize the infection. The area of cellulitis is red, swollen, and 
painful (Figure 16-6 m). In some cases, vesicles may form over 
the area of cellulitis. The patient may also experience fever, 
chills, malaise, headache, and swollen lymph glands. 

Methicillin-resistant Staphylococcus aureus 
(MRSA) Infection 
Methicillin-resistant Staphylococcus aureus (MRSA) infec- 
tion is caused by the S. aureus bacteria, an organism resistant 
to the broad-spectrum antibiotics (such as methicillin, 
oxacillin, amoxicillin, and penicillin) usually used to treat it. 
This potentially fatal disease is divided into 2 types: 
Healthcare-associated infections (acquired in hospitals and 
other healthcare settings) (HA-MRSA) and community associ- 
ated infections (acquired in the community in otherwise 
healthy people) (CA-MRSA). MRSA in hospitalized patients 
may lead to infections of wounds, skin around invasive tubes or 
catheters, the blood, the lungs, or the urinary system. MRSA 
in patients in the community is often manifested as skin infec- 
tions and a potentially life-threatening pneumonia. 

S. aureus are normally found on the skin and in the nose of 
about one-third of the population. If present, but not causing ill- 
ness, the person is said to be colonized and capable of spread- 
ing the bacteria to other people. The bacteria are spread by 
direct contact with the bacteria or with contaminated equip- 
ment. The Association for Professionals in Infection Control 
(2007) reported that an estimated 1.2 million hospitalized 
patients acquired HA-MRSA and more than 425 were colo- 
nized (increasing the risk of infecting self or others). The inci- 
dence of CA-MRSA is about 5 per 100,000 people, but those 
numbers are increasing. The rates of both types are highest in 
healthcare workers, in males, in those over age 65, in Blacks, 
and in those with HIV and AIDS. The risk for CA-MRSA is 
increased in those who participate in contact sports, and in peo- 
ple sharing personal items and/or living in crowded or unsani- 
tary conditions. 

PRACTICE ALERT 
CA-MIRSA is an increasing healthcare problem resulting from 
the overuse or misuse of antibiotics. 

“TRA 

Figure 16—6 Mi Cellulitis is a bacterial infection localized in the dermis 
and subcutaneous tissue. The involved area is red, swollen, and painful. 
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The infection usually begins as a small, raised, red nodule 

on the skin that resembles a pimple or spider bite. The nodule 

rapidly increases in size, becomes dark red, is painful, contains 

pus, and may become a deep abscess. Cellulitis involving the 

area containing the initial infection (such as an extremity) is 

common. Actions to prevent MRSA are outlined in Box 16-3. 

Interdisciplinary Care 
The diagnosis of a bacterial infection of the skin is made by 

assessing the appearance of the lesion and by identifying the 

causative organism. Antibiotics effective against the organism 

are used in treatment. 

Diagnosis 
Drainage from a lesion or a blood culture may be ordered to 

identify the causative organism and target the most effective 

antibiotic. People who experience repeated bacterial skin infec- 

tions, or who provide care for others who exhibit infections, 

may have a culture taken from the external nares to determine 

whether they are carriers of bacteria (e.g., MRSA) and are rein- 

fecting themselves or others. 

Medications 
The primary treatment for bacterial infections of the skin is an 

antibiotic specific to the organism. The antibiotic is usually taken 

orally, and may also be applied topically. Multiple furuncles and 

carbuncles may be treated with cloxacillin (a penicillinase- 

resistant penicillin); the cephalosporins also are often effective. 

MRSA infections may be treated with antimicrobial therapy, 

including trimethoprim-sulfamethoxazole (Bactrim), minocy- 

cline (Minocin), doxycycline (Vibramycin), or clindamycin 

(Cleocin). There are no recommended guidelines for treating 

colonization. For repeated infections in a household, treatment 

may include mupirocin ointment (Bactroban Nasal) and an anti- 

septic body wash (Leung-Chen, 2008). 

BOX 16-3 Preventing MRSA in the Hospital and in 
the Community 

In the Hospital: 
mw Vash your hands frequently. 
w Ask all hospital staff to wash their hands or use an 

alcohol-based hand sanitizer every time before touching 
you or objects in your environment. 

m@ Ensure all invasive tubes or needles are inserted under 

sterile conditions. 

In the Community: 
w@ Wash your hands often and for as long as it takes to hum the 

“Happy Birthday” song. Use a hand sanitizer with at least 
60% alcohol for times when you can't wash your hands. 

w Do not share personal items such as razors, towels, or 

athletic equipment. 
m@ For athletes: Shower after practice or games with soap 

and water. Sit out practice or games if you have an intec- 
tion of the skin. Wash towels and athletic clothing after 

every use with hot water and bleach. 
lf Keep cuts and scrapes covered with a dry sterile dressing 

until they are healed. 
@ Go to the doctor if you have a skin infection that is painful 

and getting worse. Ask about being tested for MRSA. 

t Use antibiotics appropriately. Take the full prescribed 
dose. Do not share. 

ZO Nursing Care 
Nursing care focuses on preventing the spread of infection and 

restoring normal skin integrity. Many patients provide self-care 

at home, but need education about preventing CA-MRSA. 

4 

Nursing Diagnosis and Interventions 

Risk for Infection 
= Practice good hand washing (hand hygiene) and teach its 

importance. Careful hand hygiene is one of the most effective 

methods to reduce the spread of infection both in and out of 

the hospital setting. Healthcare providers must wash their 

hands with soap and water before and after patient care and 

between each patient contact. All patients, family members, 

and visitors (both in the home and hospital setting) should be 

taught the importance of hand hygiene, but it is even more 

important for the patient with a bacterial infection. 

Assess for and teach how to identify an increase in infection, 

which may be manifested systemically by fever, tachycardia, 

chills, and malaise. Local manifestations of the spread of the 

infection include an increase in erythema, the size of the 

lesion, and drainage. This assessment is especially important 

for older, debilitated, or immunosuppressed patients, and for 

those who have large or dirty wounds. 

SAFETY ALERT 
If a patient with a bacterial skin infection is hospitalized, place 

him or her on isolation precautions to limit the spread of the 

organisms to other patients. 

w Cover draining lesions with a sterile dressing, and handle 

soiled dressings or linens according to standard precau- 

tions. When changing dressings, always wear disposable 

rubber gloves and masks. These actions are necessary to 

prevent the spread of infection to other areas of the 

patient’s body, to other patients, to visitors, and to the 

nurse providing care. 

Community-Based Care 
The increasing numbers of people with community-associated 

MRSA have resulted in state laws about reporting of or 

screening for MRSA. Many state public health departments 

have guidelines available about the manifestations, preven- 

tion, and treatment of CA-MRSA, and the Centers for Disease 

Control and Prevention (CDC) has treatment guidelines. 

Teaching for any bacterial infection focuses on facilitating 

tissue healing and eliminating the infection. Address the fol- 

lowing topics: 

u The importance of maintaining good nutrition 

= The importance of maintaining cleanliness through careful 

hand hygiene and proper handling and disposal of dressings 

m Preventing the spread of infection by not sharing linens and 

towels and washing clothing and linens in hot water 

a The importance of not squeezing or trying to open a pimple 

or boil 

a The importance of taking the full course of prescribed 
antibiotics 
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The Patient with 
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Selected resources that nurses may find helpful when 
planning evidence-based nursing care follow. 
m Casey, M. L., & Chasens, E. R. (2009). Community- 

associated methicillin-resistant staphylococcus aureus: 
Implications for emergency department nursing. Journal 
of Emergency Nursing, 35(3), 224-229, 

ei Haas, J.P, & Larson, E. L. (2008), Compliance with hand 
hygiene. The American Journal of Nursing, 108(8), 40-44. 

m Hodgkinson, B., Agnew, J., Godfrey, C., Goldie, B., 
Kenner, C., Gonzalez, R. L., Ramirez, B. A., Maria, E. G., 
McInerney, P, & Robertson-Malt, S. (2007). Topical skin 
care in aged care facilities. Best Practice, The Joanna 
Briggs Institute, 11(3), 1-4. Retrieved from, http:/Awww 
joannabriggs.edu.au/pdf/BPISEng_11_3.pdf 

m Johnson, D., Lineweaver, L., & Maze, L. M. (2009). 
Patients’ bath basins as potential sources of infection: A 
multicenter sampling study. American Journal of Critical 
Care, 18(1), 31-38. 
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The Patient with a Fungal 
Infection 
Fungi are free-living, plantlike organisms that live in the soil, 
on animals, and on humans. The fungi that cause superficial 
skin infections are called dermatophytes. In humans, the der- 
matophytes live on keratin in the stratum corneum, hair, and 
nails. Fungal disorders are also called mycoses. 

Pathophysiology 
Fungal infections include dermatophytoses (tinea or ringworm) 
and candidiasis (yeast) infections. The candidiasis infections 
may affect various parts of the body, but are more commonly 
seen in women as vaginal infections, discussed and illustrated 
in ¢ Chapter 50. 

Dermatophytoses (Tinea) 
Superficial fungal infections of the skin are called 
dermatophytoses or, more commonly, ringworm. Fungal 
infections occur when a susceptible host comes in contact with 
the organism. The organism may be transmitted by direct con- 
tact with animals or other infected persons or by inaniinate 
objects such as combs, pillowcases, towels, and hats. The most 
important factor in the development of the infection is mois- 
ture; the onset and spread of the fungal infection is greatest in 
areas where moisture content is high, such as within skinfolds, 
between the toes, and in the mouth. Other factors that increase 

the risk of a fungal infection include the use of broad-spectrum 
antibiotics that kill off normal flora and allow the fungi to grow, 
diabetes mellitus, immunodeficiencies, nutritional deficien- 

cies, pregnancy, increasing age, and iron deficiency. The der- 

matophyte infections are named by the body part affected, for 
example: 

= Tinea pedis is a fungal infection of the soles of the feet, the 

space between the toes, and/or the toenail (Figure 16-7 m). 

, 7 
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Figure 16—7 @ Tinea pedis (athlete's foot) is a 
often occurs between the toes. 

fungal infection that 

More often called athlete’s foot, this is the most common tinea 
infection. The lesions vary from mild scaliness to painful 
fissures with drainage, and they are usually accompanied by 
pruritus and a foul odor. The infection is often chronic, absent 
in winter but reappearing in hot weather when perspiring feet 
are encased in shoes. 

= Tinea corporis is a fungal infection of the body. It can be 
caused by several different fungi, and the lesions vary 
according to the causative organism. The most common 
lesions are large circular patches with raised red borders of 
vesicles, papules, or pustules. Pruritus and erythema are 
also present. 

a Tinea cruris is a fungal infection of the groin that may extend 
to the inner thighs and buttocks. Often called “Sock itch,” it 
is often associated with tinea pedis and is more common in 
people who are physically active, are obese, and/or wear 
tight underclothing. 

Interdisciplinary Care 
Fungal infections are primarily diagnosed in outpatient settings 
and treated at home, but may also occur in hospitalized 
patients. The treatment is the same, regardless of the setting. 

Diagnosis 
Diagnostic tests are conducted to determine the causative fungi 
and may include cultures, microscopic examination using 
KOH and examination of the skin with ultraviolet light 
(Wood’s lamp), described in ce Chapter 15. 

Medications 
Fungal infections of the skin are treated by topical or systemic 
antifungal medications. The over-the-counter (OTC) medications 
(such as miconazole, clotrimazole, butenafine, and terbinafine) 
are often less expensive and are effective (McPhee, Papadakis, & 
Tierney, 2008). Nursing implications for the antifungal med- 
ications are described in the Medication Administration Box on 
page 414. 
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EXAMPLES: 

Butenafine (Mentax) 

Clotrimazole (Mycelex) 

Nystatin (Mycostatin, Nilstat) 

Econazole (Spectazole) 

Oxiconazole (Oxistat) 

Miconazole (Monistat) 

Undecylenic acid (Desenex) 

Ketoconazole (Nizoral) 

Fluconazole (Diflucan) 

Amphotericin B (Fungizone) 

Griseofulvin (Fulvicin) 

Antifungal medications are prepared in a variety of forms, 

depending on the specific drug: powders, creams, shampoos, 

suspensions, troches, vaginal suppositories, and oral tablets. 

Some drugs interfere with the permeability of the fungal cell 

membrane, others interfere with DNA synthesis. Most of 

these medications are fungistatic but in large doses they may 

be fungicidal. 

Nursing Responsibilities 
mw When taking the health history, ask about known hypersen- 

sitivity reactions to these agents; document carefully. 
w Assess for side effects: skin rash, local irritation, gastroin- 

testinal symptoms (if given PO), and mental status. 
gw Administer ketoconazole with food to minimize gastroin- 

testinal irritation. 
aapsassereceuy pews 

ZO Nursing Care 
Many people treat themselves with OTC antifungal medica- 

tions. It is recommended, however, that the person be profes- 

sionally diagnosed the first time the infection occurs. If 

symptoms reappear, self-treatment is usually satisfactory. The 

interventions discussed for nursing care of the patient with a 

bacterial infection are also appropriate for the patient with a 

fungal infection. Teaching topics specific to fungal infections 

are as follows: 

u Fungal diseases are contagious. Do not share linens or per- 

sonal items with others. 
m Use a clean towel and washcloth each day. 

= Carefully dry all skinfolds, including those under the breasts, 

under the arms, and between the toes. 

w Wear clean cotton underclothing each day. 

= Fungi grow in moist environments, such as on sweaty feet. To 

prevent further infections, do not wear the same pair of shoes 

every day, wear socks that permit moisture to wick away from 

the skin surface, do not wear rubber- or plastic-soled shoes, and 

use talcum powder or an OTC antifungal powder twice a day. 

The Patient with a Parasitic 
Infestation 
Infestations of the skin by parasites are more common in devel- 

oping countries but may occur in any geographic area of the 

world. They affect people of all social classes but are associated 

with crowded or unsanitary living conditions. 

m Shake suspensions well before administration, and ask the 

patient to swish them around the mouth before swallowing. 

m Tell the patient to allow oral tablets to dissolve in the mouth. 

Health Education for the Patient and Family | 

m Therapy usually continues over a long period of time, but reg- 

ular use of medications for the recommended period is nec- 

essary. Do not miss doses, and complete the full treatment. 

m For griseofulvin; Take with meals or foods high in fat (such as 

ice crearn) to avoid stomach upset and help with absorption. 

Avoid'alcohol (which may cause rapid pulse and flushing) and 

exposure to sunlight (this drug causes increased sensitivity). 

m For nystatin> Dissolve lozenges completely in the mouth. 

Hold suspensions in the mouth and swish throughout the 

mouth as long as possible before swallowing. Insert intrav- 

aginal medication high in the vagina. Continue with intrav- 

aginal applications throughout the menses. 

m For antifungal shampoo: Use two times a week for 4 weeks, 

allowing at least 3 days between each shampoo. Wet hair, 

apply shampoo to produce lather, leave in place for 1 minute, 

and then rinse. Apply shampoo a second time, lather, leave 

in place for 3 minutes, and then rinse thoroughly. 

m For topical application: Rub well into the affected areas, but 

do not get the medication in your eyes. 

m For vaginal candidiasis infections: During therapy, refrain 

from sexual intercourse or advise partner to use a condom. 

m Your sexual partner will need to be treated at the same 

time so that you do not pass the infection back and forth to 

each other. 

Pathophysiology 
Two of the more common parasitic infestations of the skin are 

caused by lice and mites. These parasites do not normally live 

on the skin, but infest the skin through contact with an infested 

person or contact with clothing, linens, or objects infested with 

the parasites. 

Pediculosis 
Pediculosis is an infestation with lice, parasites that live on the 

blood of an animal or human host. The louse is a 2- to 4-mm 

oval organism with a stylet that pierces the skin; an anticoagu- 

lant in its saliva prevents host blood from clotting while it eats. 

The female louse lays its eggs (small pearl-gray or brown eggs, 

called nits) on hair shafts. The louse within the egg hatches, 

reaches the adult reproductive stage, and dies in 30 to 50 days 

(Porth & Matfin, 2009). 

Two common types of human pediculosis follow: 

m Pediculosis corporis is an infestation with body lice. This 

infestation is more common in people who do not have access 

to facilities for bathing or washing clothes, such as the home- 

less. The lice live in clothing fibers and are transmitted pri- 

marily by contact with infested clothing and bed linens. The 

skin lesions occur at the site of a louse bite; macules appear 

initially, followed by wheals and papules. Pruritus is common, 

and scratching often results in linear excoriations. The lesions 

are most often seen on the shoulders, trunk, and buttocks. 

m Pediculosis pubis is an infestation with pubic lice (often 

called “crabs”). This infestation is spread through sexual 

activity with someone already infested or by contact with 
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infested clothing or linens. The lice are found in the pubic 
region and occasionally spread to the axillae or men’s beards. 
The lice cause skin irritation and intense itching. 

Scabies 
Scabies is a parasitic infestation caused by a mite (Sarcoptes 
scabiei). The pregnant female mite burrows into the skin and 
lays two to three eggs each day for about a month. The eggs 
hatch in 3 to 5 days, and the larvae migrate to the surface of 
the skin but burrow into the skin for food or protection. The 
larvae develop, and the cycle repeats. Scabies infestation 
affects people of all socioeconomic classes. The infestation 
is found in webs between the fingers, the inner surfaces of 
the wrist and elbow, the axillae, the female nipple, the penis, 
the belt line, and the gluteal crease. The lesions are a small 
red-brown burrow, about 2 mm in length, sometimes covered 
with vesicles, which appears as a rash. Pruritus in response 
to the mite or its feces is common, especially at night, and 
excoriations may develop. The excoriations predispose the 
person to secondary bacterial infections. The incidence of 
Scabies in residents of nursing homes and extended care 
facilities has increased. 

Interdisciplinary Care 
Parasitic infestations are diagnosed by identifying the organism 
and are treated with medications that kill the lice or mites. 

Diagnosis 
When a patient has manifestations of pediculosis, the hair shaft 
and the clothing are examined to identify the lice or the nits. 
Microscopic examination of the parasite provides a positive 
diagnosis. Scabies is diagnosed by skin scrapings and micro- 
scopic examination for the mites or their feces. 

Medications 
Lice are eradicated with agents that kill the parasite. 
Infestations of the body and pubic area are treated with topical 
medications that contain gamma benzene _hexachloride, 
malathion (Prioderm lotion), or permethrin (NIX). 

Infestations of the hair are treated with shampoos contain- 
ing lindane, such as Kwell. A fine-toothed comb can be used to 
comb the dead nits off the hair shaft. Scabies may be eradicated 
by a single treatment of lindane lotion or Kwell applied to the 
entire skin surface for 12 hours. The associated itching is 
treated with systemic or topical medications, including corti- 
costeroids. Secondary bacterial infections are treated with the 
appropriate antibiotic. 

ZO Nursing Care 
Nursing care for patients with a parasite infestation most often 
focuses on teaching to prevent infestation or to eradicate an 

existing infestation. For a hospitalized patient with pediculosis, 

isolation procedures are instituted until the patient no longer 

has the infestation. 

Patient and family teaching is necessary to facilitate treat- 

ment at home, to prevent the spread of the infestation, and to dis- 

pel the myth that lice infest only people in dirty living 

conditions or with poor hygiene. Specific information includes 
the following: 

a Wash clothing and linens in soap and hot water, or have them 
dry cleaned. 

a Ironing the clothes kills any lice eggs. 
# All family members and sexual partners must also be treated. 
= Lice and mites may infest anyone. 

The Patient with a Viral Infection 
Viruses are pathogens that consist of an RNA or DNA core 
surrounded by a protein coat. They depend on live cells for 
reproduction and so are classified as intracellular pathogens. 
The viruses that cause skin lesions invade the keratinocyte, 
reproduce, and either increase cellular growth or cause cellu- 
lar death. 

An increase in the incidence of viral skin disorders has been 
attributed to a variety of causes. Some commonly used drugs, 
such as birth control medications and corticosteroids, are 
known to have immunosuppressive properties that allow the 
viruses to multiply. Other drugs, such as antibiotics, kill off 
normal skin bacteria that would otherwise serve as defense 
against viral infections. 

Pathophysiology 
Viral infections cause many different kinds of skin disorders, 
including warts, herpes simplex infections, and herpes zoster 
infections. 

Warts 
Warts, or verrucae, are lesions of the skin caused by the human 
papillomavirus (HPV). Warts may be nongenital or genital. 
Nongenital warts are benign lesions; genital warts may be pre- 
cancerous. Warts are transmitted through skin contact. Wart 
lesions may be flat, fusiform (tapered at both ends), or round, 
but most are round and raised and have a rough, gray surface. 
There are many different types of warts; location and appear- 
ance of the warts depend on the causative virus. (Genital warts 
are discussed in ee Chapter 50.) Commonly occuring warts are 
as follows: 

a A common wart (verruca vulgaris) may appear anywhere on 
the skin and mucous membranes of the body; they most com- 
monly appear on the fingers. Common warts grow above the 
skin surface and may be dome-shaped with ragged borders 
(Figure 16-8 m). 

= Plantar warts occur at pressure points on the soles of the 
feet. The pressure of shoes and walking prevents these warts 
from growing outward, so they tend to extend deeper 
beneath the skin surface than do common warts. Plantar 
warts are often painful. 

a A flat wart (verruca plana) is a small, flat lesion, usually seen 
on the forehead or dorsum of the hand. 

Depending on their size, location, and any associated dis- 
comfort, warts may be treated with medications, cryotherapy, or 
electrodesiccation and curettage. A common method of wart 
removal is acid therapy, using a colloidal solution of 16% sali- 
cylic acid and 16% lactic acid. The solution is applied to the 
wart every 12 to 24 hours; the wart disappears in 2 to 3 weeks. 
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Figure 16—8 M@ The common wart, caused by a virus, appears as a 

raised, dome-shaped lesion. 

Other methods of eradicating warts are cryosurgery, freezing 

with liquid nitrogen, and electrodesiccation of the wart with an 

electric current followed by excision of the dead tissue. Warts 

may also resolve spontaneously when immunity to the virus 

develops. This response may take up to 5 years. 

Herpes Simplex 
Herpes simplex (also called a fever blister or cold sore) 

virus infections of the skin and mucous membranes are 

caused by two types of herpesvirus: HSV I and HSV II. Most 

infections above the waist are caused by HSV I, with herpes 

simplex lesions most often found on the lips, face, and 

mouth. (Genital herpes infections, caused by HSV ID) are dis- 

cussed in co Chapter 50.) The virus may be transmitted by 

physical contact, oral sex, or kissing. 

The infection begins with a burning or tingling sensation, 

followed by the development of erythema, vesicle formation, 

and pain (Figure 16-9 m). The vesicles progress through 

pustules, ulcers, and crusting until healing occurs in 10 to 

14 days. 

The initial infection is often severe and accompanied by 

systemic manifestations, such as fever and sore throat; recur- 

rences are more localized and less severe. The virus lives in 

Figure 16—9 @ Herpes simplex is a viral infection of the skin and 
mucous membranes. 

nerve ganglia and may cause recurrent lesions in response to 

sunlight, menstruation, injury, or stress. Oral acyclovir may be 

used prophylactically to prevent reoccurrences and to treat 

recurrent outbreaks. 

Herpes Zoster ; 

Herpes zoster, also called shingles, is a viral infection of a der- 

matome section of the skin caused by varicella zoster (the her- 

pesvirus that also causes chickenpox). The infection is believed 

to result from reactivation of a varicella virus remaining in the 

sensory dorsal ganglia after a childhood infection of chicken- 

pox. When reactivated, the virus travels from the ganglia to the 

corresponding, skin dermatome area. 

Herpes zoster affects more than 1 million people in the 

United States each year, with more than half of the cases being 

in adults over the age of 60 (Porth & Matfin, 2009). Patients 

with Hodgkin’s disease, certain types of leukemia, and lym- 

phomas are more susceptible to an outbreak of the disease. 

Herpes zoster occurs more often in immunocompromised peo- 

ple, such as those with HIV infections, those receiving radia- 

tion therapy or chemotherapy, and those who have had major 

organ transplants. The appearance of the lesions in people with 

HIV infections may be one of the first manifestations of 

immune compromise. The herpes eruption lasts for about 2 to 

3 weeks and usually does not recur. 

Herpes zoster lesions are vesicles with an erythematous 

base. The vesicles appear on the skin area supplied by the neu- 

rons of a single or associated group of dorsal root ganglia 

(although they may occur beyond this area in immunosup- 

pressed people). The lesions usually appear unilaterally on 

the face, trunk, and thorax (Figure 16-10 ™). New lesions 

continue to erupt for 3 to 5 days, then crust and dry. Recovery 

occurs in 2 to 3 weeks. The patient often experiences severe 

pain for up to 48 hours before and during eruption of the 

lesions. The pain may continue for weeks to months after the 

lesions have disappeared. The older adult is especially sensi- 

tive to the pain and often experiences more severe outbreaks 

of herpes zoster lesions. 

Eruption of vesicles over a single dermatome usually only 

occurs one time. Generalized herpes zoster may indicate an 

Figure 16—10 @ Herpes zoster is a viral infection of a dermatome 

section of the skin. The typical lesions are painful vesicles lying along 
the path of the nerve. 
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associated immunocompromised disease, such as Hodgkin’s 
disease or HIV infection. Patients infected with HIV are 
20 times more likely to develop herpes zoster (McPhee, 
Papadakis, & Tierney, 2008). 

Complications of herpes zoster include postherpetic neu- 
ralgia (a sharp, spasmodic pain along the course of one or 
more nerves) and visual loss. The neuralgia, described as 
burning or stabbing, results from inflammation of the root gan- 
glia. Permanent loss of vision may follow occurrence of 
lesions that arise from the ophthalmic division of the tri gemi- 
nal nerve. The disease may disseminate in immunocompro- 
mised patients, causing lesions beyond the dermatome, 
visceral lesions, and encephalitis. This serious complication 
may cause death. 

Interdisciplinary Care 
The treatment for viral skin infections focuses on stopping 
viral replication and treating patient responses, such as itching 
and pain. 

Diagnosis 
Although diagnosis is usually based on manifestations and 
appearance of the lesions, laboratory tests may be necessary 
to differentiate herpes zoster from contact dermatitis and 
herpes simplex. The laboratory tests include a Tzanck 
smear, which identifies the herpes virus but does not distin- 
guish herpes zoster from herpes simplex. Cultures of fluid 
from the vesicles and antibody tests are used to make the 
differential diagnosis of herpesvirus types. HIV testing 
should be considered if patients are under age 55 with a his- 
tory of HIV risk factors. > See Chapter 15 for more infor- 
mation about these tests. 

Medications 
Antiviral drugs are used to treat herpes zoster infections. 
Acyclovir (Zovirax) interferes with viral synthesis and replica- 
tion. Although it does not cure herpes infections, it does 
decrease the severity of the illness and also decreases pain. It 
may be administered topically, orally, or parenterally. It is more 
effective if administration begins within the first 1 to 2 days 
after the first vesicles appear. Other antiviral medications 
include famciclovir (Famvir), and valacyclovir (Valtrex). 
Nerve blocks may be needed to treat initial pain. Narcotic and 
nonnarcotic analgesics are prescribed for pain management, 
and antihistamines may be administered for relief of pruritus. 
Patients with eye involvement are treated with topical steroid 
ophthalmic ointments and mydriatics. 

Zostavax (a weakened form of varicella-zoster virus) is a 

vaccine used for adults age 60 years or older to prevent herpes 

zoster. It works by increasing the immune system response; if 

the patient experiences an outbreak of blisters despite being 

vaccinated, the nerve pain that follows may be prevented. The 

vaccine should not be taken by people who are allergic to any 

of the ingredients, gelatin, or neomycin; have a weaker 

immune system (such as those with AIDs or leukemia); or take 

steroids. Side effects include injection site manifestations 

(such as redness, itching, pain, bruising), headache, fever, 

hives at the injection site, joint or muscle pain, a rash, and 

swollen glands. 

ZO Nursing Care 
Patients with herpes zoster require nursing care for infection, 
pruritus, and pain. They also require teaching about preventing 
the spread of the virus to others. See page 418 for a case study 
and nursing care plan for the patient with herpes zoster. 

Nursing Diagnoses and Interventions 
This section focuses on the nursing diagnoses of acute pain and 
risk for infection. 

Acute Pain 
The patient with herpes zoster often experiences severe pain 
over the entire dermatome supplied by the affected nerve root. 
The pain is described as burning, tearing, or stabbing. The 
patient may avoid movement and does not want clothing or bed 
linens to touch the affected area. 

= Monitor the location, duration, and intensity of the pain. 
Each person experiences and expresses pain in his or her 
own manner. Pain tolerance is also individual. Accurate 
assessment of the patient’s perception and tolerance of pain 
is essential in facilitating pain management. 

= Explain the rationale for taking prescribed medications on a 
regular schedule. Delaying or withholding medications may 
allow the pain to reach an intensity at which the medication 
is less effective in promoting relief. 

= Teach measures to relieve pruritus: Take prescribed antipru- 
ritic medications, apply calamine lotion or wet compresses if 
prescribed, keep the room temperature cool, and use a bed 
cradle to keep sheets off affected areas of the body (see 
Box 16-10). Pruritus is a common problem for patients with 
herpes zoster; scratching may excoriate the skin and 
increase the risk for secondary infections. Pruritus may 
intensify the experience of pain. 

= Encourage the use of distraction (such as music) or a specific 
relaxation technique (such as progressive muscle relaxation 
or deep breathing). Noninvasive methods to relieve pain not 
only help the patient manage the pain experience but also 
increase the effectiveness of pain medications. 

Risk for Infection 
Patients with herpes zoster have impaired skin integrity and 
pruritus with scratching and possible excoriation. These factors 
contribute to a high risk for secondary bacterial infection. In 
addition, the patient is contagious to others who did not have 
chickenpox as children. 

a If hospitalized, monitor white blood cell count and assess for 
lymph gland enlargement. 
Secondary bacterial infections may occur in any patient with 
impaired skin integrity, if the patient is immunocompromised, 
the risk is even greater. Fever, changes in lesions or drainage, 
an increased white blood cell count, and lymph gland 
enlargement are manifestations of an infection. 

= Teach interventions to decrease the itch-scratch-itch cycle, 
thereby decreasing the possibility of excoriation (see discus- 
sion about nursing care of patients with pruritus and psoria- 
sis earlier in this chapter). Excoriation from scratching 
provides an avenue for bacterial invasion. 
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CASE STUDY & NURSING CARE PLAN A Patient with Herpes Zoster 

Jesus Rivera is a 34-year 
old migrant farm worker 

who currently lives in tempo- 

rary housing in a rural area of the southwestern 

United States. His family includes his wife, Marta, who is 

3 months pregnant, and two children, ages 3 and 5. He takes his 

wife to a medical clinic staffed by volunteer nurses, physicians, 

and students from a nearby university for a prenatal checkup. The 

clinic is open only on Saturday and provides care on a sliding fee 

scale or for free if the family is unable to pay. While Mrs. Rivera 

is being examined, Mr. Rivera asks the nurse to have someone 

look at some very painful blisters on his chest that developed 

about a week ago. He is afraid that exposure to pesticides has 

caused the sores. 

ASSESSMENT 

Mr. Rivera speaks Spanish and is able to communicate only 

slightly in English. The initial assessment of Mr. Rivera is per- 
formed by Anita Mendez, a student nurse fluent in Spanish. 
Mr. Rivera's history reveals problems with lower back pain but no 
significant past medical illnesses. He is not aware of any allergies 
and cannot remember having had chickenpox as a child. Two 
years ago, both children were sick and had blisters on their bod- 
ies, anda friend told them it was chickenpox. Mrs. Rivera thinks 

she had chickenpox as a child. 
Because Mr. Rivera has not had any medical care for several 

years, baseline laboratory tests are ordered to screen for any 
other illnesses. The complete blood count (CBC), blood chem- 
istry, and urinalysis are all within normal limits. 

Mr. Rivera says that he did not feel well for several days 
before the blisters appeared, having experienced chills and gen- 
eral achiness. He had not taken his temperature because the 
family does not own a thermometer. Current vital signs are as fol- 
lows: T 99°F (37.2°C), P 74, R 22, and BP 148/88. 

Physical examination of the trunk reveals a bandlike pattern of 
lesions across the left thorax. Some of the lesions are vesicles 
filled with serous fluid; others are darker in color and are oozing 
a light yellow drainage. The skin around the lesions is red and 
inflamed. Mr. Rivera complains of a severe, burning pain with 
itching across his chest. He is diagnosed with herpes zoster. 

DIAGNOSES 
mw Risk for Infection related to open oozing areas on the left thorax 
m Acute Pain related to the presence of lesions and pruritus 
m Deficient Knowledge of the cause of the skin disorder and 

recommended treatment 
@ Anxiety related to need to work in areas of pesticide application 
gw Ineffective Health Maintenance related to limited access to 

health care due to transitory work conditions and cultural 
and language barriers 

EXPECTED OUTCOMES 

B Skin lesions will heal without evidence of a secondary 
infection. 

& Limit exposure (as much as possible) to his wife and chil- 
dren and to persons with debilitating illnesses to prevent 
the spread of the virus. 

@ Obtain relief of pain and pruritus with the proper use of 
medications. 

YVR = PEW OUOFWryywwwy 

Institute infection control procedures for patients who are 
hospitalized: 
# Maintain strict isolation for immunocompromised patients. 
a Wear gloves and gown if contact with lesions is likely. 

QE OO 

m Verbalize an understanding of the disease process and par- 

ticipate in the treatment plan. 

mg Obtain follow-up care. 

m Make an appointment for a referral for information about 

occupational hazards. 

PLANNING AND IMPLEMENTATION 

mw Provide verbal and written instructions (in Spanish) for self-care: 

Wear a cleariecotton undershirt each day. 

Trim the fingernails short, and keep the hands clean. 

Wash the hands each time the infected area is touched. 

Wash any,soiled clothes or linens in hot water and soap. 

Do not allow other family members to use your towels. 

Take medications as prescribed for itching and pain. 

Take the medicine for your sores every 4 hours, even 

during nighttime hours, for 7 days. 

m As much as possible, do not touch your wife and children 

until the sores are covered with scabs. Do not have sex 

with your wife while you have these sores. 

m Teach how to take care of skin lesions: 
w Wear disposable gloves every time you do this treatment. 

m Wash the sores and the skin around them very gently 

with a soft washcloth and a mild soap. 

m Using your fingers, carefully rub the cream on the sores. 

Do this once every morning after breakfast and once 

every evening after supper. 

w= Wash your hands carefully before and after each treatment. 
w Make a follow-up appointment for the next week. 
mw Provide Mr. Rivera with the name and phone number of the 

Occupational Safety and Health Administration (OSHA) and 
recommend he call for an appointment to discuss his con- 

cerns about pesticides. 

EVALUATION 

Mrs. Rivera explains how she has taken care of her husband, and 
Mr. Rivera is careful to describe how he has followed the nurse's 
instructions. The skin lesions are dry and crusty, with no new blis- 
ter formation. Mr. Rivera says he has not called OSHA and is not 

sure that he will, but he thanks Miss Mendez for the phone num- 
ber. The nurses make an appointment in 1 month for a prenatal 
checkup for Mrs. Rivera and for follow-up of Mr. Rivera's herpes 
zoster. Mr. Rivera promises to return if they are still living close 
enough to keep the appointment. 

he THINKING IN THE NURSING PROCESS 
. Identify barriers to care present in this case study. How may 

nursing interventions promote healthcare delivery to disad- 
vantaged populations? 

2. Although most cases of herpes zoster are self-limiting, what 
further assessments and interventions might have been indi- 

cated had the lesions shown little improvement over time 
and/or the pain remained severe? 

3. If Mr. Rivera is advised not to work until his lesions heal, the 
family may face economic and sociocultural hardships. 
Develop a plan of care for Mr. Rivera for the nursing diagno- 
sis Ineffective Role Performance. 

BBBESB BS 

See Evaluating Your Response in Appendix C. 
RE Re 

: 

: 

s Instruct pregnant women to avoid exposure until lesions 

have crusted over. 

Isolation procedures are instituted for the immunocompromised 
patient to prevent patient infection. Wear gloves and gown to 
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prevent spreading the infection to self or others. Pregnant 
women must avoid exposure to people with herpes zoster 
because the herpes virus can cross the placental barrier. 

Using NANDA, NIC, and NOC. 
Linkages between a selected NANDA nursing diagnosis, NIC, 
and NOC for the patient with herpes zoster are shown in the 
chart that follows. 

Community-Based Care 
Because most patients with viral infections provide self-care at 
home, the nurse focuses on teaching the patient and family how 
to provide the necessary care. With herpes zoster increasing in 
incidence in patients who are older or have a serious chronic ill- 
ness, it may also be necessary to make a referral to a community 
health provider for continued support. Provide the following 
information and instructions: 

= A vaccine is available to help prevent herpes zoster. 
= The disease is usually self-limiting and heals completely. 

Second occurrences of herpes zoster are rare. 
= Do not have social contact with children or pregnant women 

until crusts have formed over the blistered areas with herpes 
zoster, as the disease is contagious to people who have not 
had chickenpox. 

a Use pain medications regularly. 
= Follow suggestions to help reduce itching, scratching, and 

pain: Use medications as prescribed, wear lightweight cotton 

The inflammatory skin disorders discussed in this section 

include dermatitis, acne, pemphigus, lichen planus, and toxic 
epidermal necrolysis. 

The Patient with Dermatitis 
Dermatitis is an inflammation of the skin characterized by ery- 

thema and pain or pruritus. Dermatitis may be acute or chronic. 

Pathophysiology 
Various exogenous and endogenous agents can cause an 

inflammatory response of the skin. Different types of skin erup- 

tions occur, often specific to the causative allergen, infection, 

or disease. The initial skin responses to these agents or illnesses 

‘include erythema, formation of vesicles and scales, and pruri- 

tus (Figure 16-11 @). Subsequently, irritation from scratching 

promotes edema, a serous discharge, and crusting. Long-term 

irritation in chronic dermatitis causes the skin to become thick- 

ened and leathery and darker in color. 

Contact Dermatitis 
Contact dermatitis is a type of dermatitis caused by a hyper- 

sensitivity response or chemical irritation. The major sources 
known to cause contact dermatitis are dyes, perfumes, poison 

plants (ivy, oak, sumac), chemicals, and metals (Box 16-4). 

A contact dermatitis common in the healthcare field is 

latex dermatitis. 

Inflammatory Disorders of the Skin 

eS Co em RT ey sts 

NANDA Acute Pain 

a 

Pain Management 

NIC Analgesic Administration 

Medication Management 

we 

Comfort Status: Physical 

NOC Pain Control 

Pain Level 

Adapted from data from Bulechek, G., Butcher, H., & Dochterman, J. M. (Eds). (2008). 
Nursing interventions classification (NIC) (5th ed.) (pp. 128-129, 491, 532-533). 
St. Louis: Mosby Elsevier; Nanda International. (2009). Nursing diagnoses: Definitions 
and classification 2009-2010. Oxford, UK: Wiley-Blackwell; Moorhead, S., Johnson, 

M., Maas, M., & Swanson, E. (Eds). (2008). Nursing outcomes classification (NOC). 

(4th ed.) (pp. 282, 536, 539-540). St. Louis: Mosby Elsevier. 

them tenn cme cert tates 

clothing, keep room temperatures cool, wear cotton gloves at 
night if scratching is a problem, and practice relaxation and 
distraction activities. 
Report any increase in pain, fever, chills, drainage that 
smells bad and has pus, or a spread in the blisters to your 
healthcare provider. 

FAST FACTS 
Latex Allergy 
m Itis estimated that 5% to 10% of healthcare providers are 

allergic to latex (WebMD, 20089). 

m& The most common type of allergic response to latex 

gloves is Type IV, Fcell mediated contact dermatitis. 

m Type |, lgE-mediated hypersensitivity, manifested by 

urticaria, rhinoconjunctivitis, asthma, or anaphylaxis, is far : 

more serious than the T-cell mediated type. 
Sa PR np ee manner eter ements oe emma Nene tener 

Figure 16—11 M@ Dermatitis, may be a response to aller- 

gens, infections, or chemicals. This patient has contact 

dermatitis resulting from the metal salts in a ring. 

Source: Biophoto Associates/Photo Researchers, Inc. 
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BOX 16-4 Common Causes of Contact Dermatitis _ 

Alkalis: soaps, detergents, household ammonia, lye, cleaners 

Cosmetics: perfumes, dyes, oils 
Hydrocarbons: crude petroleum, lubricating oil, mineral 

oil, paraffin, asphalt, tar 
Fabrics: wool, polyester, dyes, sizing 
Metal salts: calcium chloride, zinc chloride, copper, 
mercury, nickel, silver 
Plants: ragweed, poison oak, poison sumac, poison ivy, pine 

Allergic contact dermatitis is a cell-mediated or delayed 

hypersensitivity to a wide variety of allergens. Sensitizing anti- 

gens include microorganisms, plants, chemicals, drugs, metals, 

or foreign proteins. On initial contact with the skin, the aller- 

gen binds to a carrier protein, forming a sensitizing antigen. 

The antigen is processed and carried to the T cells, which in 

turn become sensitized to the antigen. The first exposure is the 

sensitizing contact and the person does not experience mani- 

festations, which occur with subsequent exposures. The mani- 

festations include erythema, swelling, and pruritic vesicles in 

the area of allergen contact. For example, a person hypersensi- 

tive to metal may have lesions under a ring or watch. 

Irritant contact dermatitis is an inflammation of the skin 

from irritants; it is not a hypersensitivity response. Common 

sources of irritant contact dermatitis include chemicals (such as 

acids), soaps, and detergents. The skin lesions are similar to 

those seen in allergic contact dermatitis. 

Atopic Dermatitis 
Atopic dermatitis is an inflammatory skin disorder that is also 

called eczema. The exact cause is unknown, but related factors 

include depressed cell-mediated immunity, elevated IgE levels, 

and increased histamine sensitivity. Patients with atopic der- 

matitis have a family history of hypersensitivity reactions, such 

as dry skin, eczema, asthma, and allergic rhinitis. Although up 

to one-third of patients with atopic dermatitis also have food 

allergies, a positive correlation has not been found. 

The dermatitis results from a Type-1 hypersensitive reaction 

(ee See Chapter 13). The immune response interacts with the 

allergen to create a chronic inflammatory condition. In the 

adult form of atopic dermatitis, characteristic lesions include 

chronic lichenification, erythema, and scaling, the result of pru- 

ritus and scratching. The lesions are usually found on the 

hands, feet, or flexor surfaces of the arms and legs. Scratching 

and excoriation increase the risk of secondary infections, as 

well as invasion of the skin by viruses such as herpes simplex. 

Serum studies may find elevated eosinophil and IgE levels. 

Seborrheic Dermatitis 
Seborrheic dermatitis is a chronic inflammatory disorder of the 

skin that involves the scalp, eyebrows, eyelids, ear canals, 

nasolabial folds, axillae, and trunk. The cause is unknown. 

Patients taking methyldopa (Aldomet) for hypertension 

occasionally develop this disorder, which is also a component 
of Parkinson’s disease. Seborrheic dermatitis is also frequently 
seen in patients with AIDS. 

The lesions are yellow or white plaques with scales and 
crusts. The scales are often yellow or orange and have a greasy 
appearance. Mild pruritus is also present. Diffuse dandruff with 
erythema of the scalp often accompanies the skin lesions. 

Exfoliative Dermatitis 
Exfoliative dermatitis is an inflammatory skin disorder character- 

ized by excessive peeling or shedding of skin. The cause is 

unknown in about half of all cases, but a preexisting skin disorder 

(such as psoriasis, atopic dermatitis, contact dermatitis, or sebor- 

rheic dermatitis) is found in up to 63% of the cases (McPhee, 

Papadakis, & Tierney, 2008). Reactions to medications, such as 

sulfonamides, account for 20% to 40% of cases. Certain cancers 

(such as lymphoma) may also cause exfoliative dermatitis. 

Both systemickand localized manifestations may appear. 

Systemic manifestations include weakness, malaise, fever, 

chills, and weight loss. Scaling, erythema, and pruritus may be 

localized or involve the entire body. In addition to peeling of 

skin, the patient may lose his or her hair and nails. Generalized 

exfoliative dermatitis may cause debility and dehydration. The 

impairment of skin integrity increases the risk for local and sys- 

temic infections. 

Interdisciplinary Care 
The patient with dermatitis is treated primarily with topical 

medications and therapeutic baths. If the dermatitis is due to 

hypersensitivity to an allergen, the patient avoids exposure to 

environmental irritants and suspected foods. The patient also 

discontinues as many medications as possible to determine 

whether the dermatitis is the result of a drug allergy. 

Diagnosis 
The diagnosis is often based on the manifestations of the disor- 

der and on a history of exposure to a known allergen. Scratch 

tests and intradermal tests are used to identify a specific allergen. 

Medications 
The medications used depend on the cause of the dermatitis and 

the severity of the manifestations. Minor cases are treated with 

antipruritic medications, whereas more severe cases are treated 

with oral antihistamines, oral and/or topical corticosteroids, 

and wet dressings for weeping lesions. Topical immunosup- 

pressive modulators (tacrolimus and pimecrolimus) are effec- 

tive, but the FDA has published an alert about a possible link 

with skin cancer and lymphoma. Topical anti-infectives may be 

prescribed if necessary. 

ZO Nursing Care 
Nursing care of the patient with dermatitis focuses primarily on 

providing information for self-care at home. The patient is 

responsible for managing skin problems and requires education 

and support. Address the following topics: 

= Medications and treatments do not cure the disease; they 

only relieve the symptoms. 
m Dry skin increases pruritus, which stimulates scratching. 

Scratching may in turn cause excoriation, and excoriation 
increases the risk of infection. 

mw It may be necessary to change the diet or environment to 
avoid contact with allergens. 

= When using steroid preparations, apply only a thin layer to 
slightly damp skin (e.g., after taking a bath). 

a If occlusive dressings are necessary, a plastic suit may be used. 
= When using oral corticosteroids, never abruptly stop taking the 

medication. Follow instructions to taper the dosage gradually. 
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= Advise to discuss use of topical steroids on the face for more 
than 2 weeks with healthcare provider to avoid adverse reac- 
tions, including steroid rosacea and steroid addiction syn- 
drome (Smith, Nedorost, & Tackett, 2007). 

= Antihistamines cause drowsiness. When using these medica- 
tions, avoid alcohol and use caution when driving or work- 
ing around machinery. 

The Patient with Acne 
Acne is a disorder of the pilosebaceous (hair and sebaceous 
gland) structure, which opens to the skin surface through a 
pore. Sebaceous-glands are present over the entire skin surface 
except the soles of the feet and the palms of the hands, but the 
largest glands are on the face, scalp, and scrotum. The seba- 
ceous glands, which empty directly into the hair follicle, pro- 
duce sebum, a lipid substance. Sebum production is a response 
to direct hormonal stimulation by testicular androgens in men 
and adrenal and ovarian androgens in women. 

Pathophysiology 
Acne may be noninflammatory or inflammatory. 
Noninflammatory acne lesions are primarily comedones, 
more commonly called pimples, whiteheads, and blackheads. 
Whiteheads are pale, slightly elevated papules categorized as 

closed comedones. Blackheads are plugs of material that 

accumulate in the sebaceous glands. They are categorized as 

open comedones. The color is the result of the movement of 

melanin into the plug from surrounding epidermal cells. 

Inflammatory acne lesions include comedones, erythematous 

pustules, and cysts (Figure 16-12 @). Inflammation close to 

the skin surface results in pustules; deeper inflammation 

results in cysts. The inflammation is believed to result from 

irritation from fatty acid constituents of the sebum and from 

substances produced by Propionibacterium acnes bacteria, 

both of which escape into the dermis when the follicular wall 

of closed comedones ruptures. 

Several forms of acne occur at different periods of the life 

span. The most common are acne vulgaris, acne rosacea, and 

acne conglobata. 

Figure 16—12 M Acne vulgaris lesions include comedones, erythe- 

matous pustules, and cysts. 

Acne Vulgaris 
Acne vulgaris is the form of acne common in adolescents and 
young to middle adults. The actual cause of acne vulgaris is 
unknown. Possible causes include androgenic influence on the 
sebaceous glands, increased sebum production, and prolifera- 
tion of the organism Propionibacterium acnes. Many factors 
once thought to cause acne vulgaris, including high-fat diets, 

chocolate, infections, and cosmetics, have been disproved. 

FAST FACTS 
Acne Vulgaris 

m Acne vulgaris is the most common of all skin conditions. 

m Twelve percent of women and 3% of men over the age 

of 25 have acne vulgaris, and the rate does not begin to 
decrease until after age 44 (McPhee, Papadakis, & 
Tierney, 2008). 

m Scarring may be a sequelae of the disease, or may 

result from picking and manipulating the comedomes by 
the patient. 

reser mee te ry 

Mild cases may involve only a few scattered comedones, but 

severe cases are manifested by multiple lesions of all types. 

Most acne vulgaris lesions form on the face and neck, but they 

also occur on the back, chest, and shoulders. Women in their 

30s and 40s, often with no prior acne, may develop papular 

lesions on the chin and around the mouth. The lesions are usu- 

ally mildly painful and may itch. The complications of acne 

vulgaris, especially in severe cases, are formation of cysts, pig- 

ment changes in persons with dark skin, severe scarring, and 

lowered self-concept from the skin eruptions. 

Acne Rosacea 
Acne rosacea is a chronic type of facial acne that occurs more 

often in middle and older adults. The cause is unknown. The 

lesions of acne rosacea begin with erythema over the cheeks 

and nose. Other skin lesions may or may not appear. Over years 

of time, the skin color changes to dark red, and the pores over 

the area become enlarged. The soft tissue of the nose may 

exhibit rhinophyma, an irregular bullous thickening. 

Acne Conglobata 
Acne conglobata is also a chronic type of acne of unknown 

cause that begins in middle adulthood. This type causes serious 

skin lesions: Comedones, papules, pustules, nodules, cysts, and 

scars occur primarily on the back, buttocks, and chest but may 

occur on other body surfaces. The comedones have multiple 

openings and a discharge that ranges from serous to purulent 

with a foul odor. 

Interdisciplinary Care 
The management of acne is similar, regardless of type. Because 

acne vulgaris is most common, the discussions of interdiscipli- 

nary and nursing care focus on that type. Treatment is based on 

the type and severity of the lesions. 

Diagnosis 
The disease is diagnosed by the typical location and appear- 

ance of lesions. If the patient has pustules, a culture of the 

drainage is performed to differentiate viral or bacterial der- 

matitis from acne. 
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TRETINOIN (AVITA, RENOVA, RETIN-A) 
m Use the cream ina test area twice at night to test for 

sensitivity; if no reaction occurs, increase applications grad- 

ually to the prescribed frequency. 
w Apea-sized amount of the cream is enough to cover the 

entire face. 
m Apply the cream to clean, dry skin. 
mw Do not apply the cream to the eyes, mouth, angles of the 

nose, or mucous membranes. 
m Wash your face no more than two to three times a day, 

using a mild soap. Do not use skin preparations (such as 

Medications 
The treatment of acne is tailored to the individual and is based 

on the severity of the lesions. For acne with comedones, 

tretinoin (retinoic acid, Retin-A) or benzoyl peroxide prepara- 

tions are prescribed. Azelaic acid (Azelex) may also be used. 

The administration of these vitamin A analogues is discussed 

in the Medication Administration feature shown above. 

Benzoyl peroxide preparations are found in OTC medications 

such as Fostex, Acne-Dome, Desquam-X, Benzagel, Clear By 

Design, and Xerac BP. These products are keratolytic and 

loosen the comedones. Epiduo (a prescription gel) combines 

adapalene and benzoyl peroxide to treat acne vulgaris. 

Mild forms of papular inflammatory acne are treated with 

topical clindamycin (Cleocin T), a bacteriostatic agent that 

decreases the amount of fatty acids on the skin surface. This 

medication may be combined with tretinoin therapy. ; 

Moderate forms of papular inflammatory acne are treated 

with oral or topical antibiotics, such as tetracycline, erythromy- 

cin, and minocycline. These antibiotics are administered for 3 to 

4 months; if the patient’s skin is clear, the dose is lowered grad- 

ually to a maintenance dose that will maintain clear skin. 

Treatments 
Acne scars may alter the individual’s self-concept. The scars 

may be removed by dermabrasion and laser treatment. 

(Dermabrasion is discussed in greater detail later in this chapter.) 

ZO Nursing Care 
Nursing care is individualized and is conducted primarily 

through teaching in clinics or healthcare provider offices. 

Regardless of the patient’s age or gender, it is important to 

remember that almost all patients with acne are embarrassed by 

and self-conscious of their appearance. Prior to teaching, estab- 

lish rapport with the patient and clarify beliefs; for example, the 

patient may believe the lesions result from poor hygiene, mas- 

turbation, use of cosmetics, eating the wrong types of foods, or 

lack of sexual activity. It is critical to teach the patient about the 

causes of and factors involved in acne prior to teaching self-care. 

The teaching plan for the patient with acne includes general 
guidelines for skin care and health as well as specific guide- 
lines for care of the acne lesions. The following topics should 
be addressed: 

a Wash the skin with a mild soap and water at least twice a day 
to remove accumulated oils. 

aftershave lotion or perfumes) that contain alcohol, men- 

thol, spice, or lime; they may irritate your skin. 

m The medication may cause a temporary stinging or warm 

sensation but should not cause pain. 

m The skin where you apply the cream will be mildly red and 

may peel: if you experience a more severe reaction, consult 

your healthcare provider. 
m The medication may cause increased sensitivity to sunlight, 

use sunscreenstand wear protective clothing when outdoors. 
m Your acne may become worse during the first 2 weeks of 

treatment; this is an expected response. 

wn 

= Shampoo the hair often enough to prevent oiliness. 

= Eat a regular, well-balanced diet. Foods do not cause or 

increase acne. 

= Expose the skin to sunlight, but avoid sunburn. 

« Get regular exercise and sleep. 

= Try to avoid putting your hands on your face. 

= Do not squeeze a pimple. Squeezing forces the material of 

the pimple deeper into the skin and may cause the pimple to 

become larger and infected. 

u The treatment for acne lasts months, in some cases for the 

rest of one’s life. It is very important to take the medications 

each day for the prescribed length of time. 

The Patient with Pemphigus 
Vulgaris 
Pemphigus vulgaris is a chronic disorder of the skin and oral 

mucous membranes characterized by blister formation. The 

disease is caused by autoantibodies that cause acantholysis 

(the separation of epidermal cells from one another). The dis- 

order is associated with IgG antibodies and HLA-A10 antigen. 

Septicemia from an infection of Staphylococcus aureus is the 

most common cause of death. The disease occurs in middle 

and older adults of all races and ethnic backgrounds. The dis- 

order has been associated with other autoimmune disorders 

and with the administration of certain drugs, such as penicil- 
lamine and captopril. 

The blisters that form in pemphigus vulgaris usually appear 

first in the mouth and on the scalp and then spread in crops or 

waves to involve large areas of the body, including the face, 

back, chest, umbilicus, and groin. The blisters form in the epi- 

dermis and cause the epidermal cells to separate above the basal 
layer. These blisters rupture, leaving denuded skin, crusting, 
and oozing of fluid with a musty odor. The lesions are painful. 
Pressure on a blister causes it to spread to adjacent skin 
(Nikolsky’s sign). The loss of fluid from the blisters may result 
in fluid and electrolyte imbalances. Secondary bacterial infec- 
tions are a serious risk. 

Interdisciplinary Care 
The goals of treatment are to control the severity of the disease, 
to prevent infection and loss of fluids, and to promote healing. 
Patients who experience severe attacks or secondary infections 
are usually hospitalized. Although the disease cannot be cured, 
the manifestations can be controlled. 
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Diagnosis 
Pemphigus vulgaris is diagnosed by manifestations and diag- 
nostic tests, including immunofluorescence microscopy, which 
is done to identify the presence of IgG antibodies in the epi- 
dermis and serum, and skin biopsy (ce see Chapter 15) to deter- 
mine the presence of acantholysis. 

Medications 
Early lesions are treated with highly potent topical corticos- 
teroids. As the disease becomes more severe, systemic corti- 
costeroids or immunosuppressive agents (such as azathioprine 
or methotrexate) are prescribed. Secondary infections are 
treated with topical and/or systemic antibiotics. 

Treatments 
Plasmapheresis is occasiogally used to treat pemphigus. In this 
procedure, the plasma is selectively removed from whole blood 
and reinfused into the patient. This decreases the serum level of 
antibodies for a period of time. Plasmapheresis with related 
nursing care is discussed in e> Chapter 44. 

ZO Nursing Care 
The hospitalized patient with pemphigus requires careful assess- 
ment of skin lesions and monitoring for manifestations of infec- 
tion. Provide skin care through bathing and applying dressings 
to denuded areas, using aseptic technique to prevent infection. 
The patient may be placed on reverse isolation as a protective 

measure. Monitor the patient’s hydration status to prevent fluid 

volume deficit and incorporate pain medications and noninva- 
sive pain management techniques in the plan of care. Oral 

lesions often make eating difficult; the patient requires meticu- 

lous oral hygiene and nonirritating foods. The patient often is 

depressed and fearful; establishing a therapeutic relationship is 

essential, and referrals for counseling may be necessary. 

Teaching the patient and family how to provide care at home 

also involves skin care, oral care, diet, pain management, pre- 

vention of infection and how to take prescribed medications. A 

referral to a home health agency or local health department 

may be necessary. 

The Patient with Lichen Planus 
Lichen planus is an inflammatory disorder of the mucous 

membranes and skin. It has no known cause but has been asso- 

ciated with exposure to drugs or to film processing chemicals. 

The disease affects adults of all ages. 

The lesions first appear as violet papules, 2 to 10 mm in size, 

commonly occurring on the wrists, ankles, lower legs, and geni- 

tals. The lesions itch intensely. Over time, persistent lesions 

thicken and become dark red, forming hypertrophic lichen planus. 

Lesions on the oral mucous membranes appear as white, lacey 

rings; lesions may also appear on the mucous membranes of the 

vaginal area and the penis. The nails become thin and may shed. 

Malignant Skin Disorders 

Lichen planus lesions are self-limiting but last for an aver- 

age of 12 to 18 months. The disorder is diagnosed by manifes- 

tations. Corticosteroids are used to control the inflammation, 

and antihistamines are used to control the pruritus. 

The Patient with Toxic Epidermal 
Necrolysis 
Toxic epidermal necrolysis (TEN) is a rare, life-threatening dis- 

ease in which the epidermis peels off the dermis in sheets, leaving 

large areas of denuded skin. Conjunctivitis and mucositis of the 
mouth, upper airway, esophagus, and sometimes the genitourinary 

tract are often associated with TEN. The patient usually requires 

critical care, often in a burn center. The incidence of TEN has not 

been documented, but it is seen more often in men and in people 

of African descent. The mortality rate is decreasing because of cur- 

rent methods of care. The cause of death is almost always sepsis. 

Although some cases have no known cause, most cases 

result from a drug reaction, and others are associated with a 

serious concomitant illness, such as cancer or AIDS. Drugs that 

have been associated with TEN are the sulfonamides, barbitu- 

rates, NSAIDs, phenytoin, allopurinol, and penicillin. 

The pathophysiologic process in TEN is not completely 

understood, but the triggering mechanism is believed to be a 

hypersensitivity or immune response. TEN begins with a painful, 

localized erythema of the face and extremities, accompanied by 

fever, chills, muscle aches, and generalized malaise. A macular 

rash develops, followed by the formation of large, flaccid blisters 

over the body surface during the next 24 to 96 hours. The skin 

begins to slough, leaving the dermal surface exposed. Even in 

areas without blistering, the skin may peel off in layers. The skin 

sloughing continues over several days and can expose 95% or 

more of the dermal surface. Other manifestations include con- 

Junctivitis, pharyngitis, stomatitis, and enlargement of lymph 

glands. Urethral slough is common, causing such painful void- 

ing that the patient voluntarily retains urine. The patient is often 

disoriented, may be nearly comatose, and is seriously ill. 

The loss of skin leads to fluid and electrolyte imbalances 

and secondary infections, as well as systemic effects on all 

other body systems. These complications may cause death. 

However, if the complications can be prevented, healing by epi- 

dermal regeneration occurs in about a month. The long-term 

complications of TEN include blindness, lacrimal duct occlu- 

sion, scarring and contractures, loss of nails, esophageal stric- 

tures, and glomerulonephritis. 

The patient is hospitalized and requires rapid diagnosis and 

treatment. Any medication in use by the patient is stopped 

immediately. Interdisciplinary care involves fluid replacement, 

correction of electrolyte imbalances, prevention or manage- 

ment of infection, and pain control. The interdisciplinary and 

nursing care are essentially the same as for the patient with 

burns, discussed in co Chapter 17. 

The skin, despite its ability to protect the internal body from 

external damage, is a fragile organ and is subject to damage from 

ultraviolet radiation and chemicals. Over time, this damage 

results in alterations in cellular structure and function, and 

malignancies of the skin occur. Many of ese lesions are found 

on skin surfaces that have undergone long-term exposure to the 

sun or the environment. Malignant skin tumors are the most 

common of all cancers. 




