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Foundations of Adult Health Nursing, third edition, cov-
ers the common medical/surgical conditions generally
encountered by Practical/Vocational nurses. An anatomy and
physiology review is provided at the beginning of each body
system chapter. Each condition is presented and is followed
by medical-surgical management topics—including pharma-
cological, dietary, activity aspects, and nursing management.
The nursing process is presented in great detail and incor-
porates the current NANDA-I diagnoses and NIC/NOC
references. As well, it identifies subjective and objective data
with health history questions, possible nursing diagnoses,
goals/outcomes, interventions, and evaluation. Each chapter
contains a sample care plan. The student is provided with
opportunities to demonstrate knowledge and develop criti-
cal thinking skills by completing the Case Studies included
in many of the chapters. New client case studies have been
added throughout. The student has the opportunity to assess
knowledge and critical thinking of essential nursing concepts
by answering NCLEX®-style review questions at the end of
each chapter.

Although a systems approach is presented, the concept of
holistic care is fundamental to this text. Throughout the book,
boxes highlight special topics regarding critical thinking ques-
tions, memory tricks, life span development, client teaching,
cultural considerations, professional tips, community/home
health care, safety, and infection control.

Health care settings are changing, multifaceted, chal-
lenging, and rewarding. Critical thinking and sound nursing
judgments are essential in the present health care environ-
ment. Practical/Vocational nursing students confront and
adapt to changes in technology, information, and resources
by building a solid foundation of accurate, essential infor-
mation. A firm knowledge base also allows nurses to meet
the changing needs of clients. This text was written to
equip the LPN/VN with current knowledge, basic problem-
solving and critical thinking skills to successfully pass the
NCLEX®-PN exam and meet the demanding challenges of
today’s health care.

PREFACE
i

ORGANIZATION

Foundations of Adult Health Nursing, third edition, consists of
22 chapters grouped into 10 units.

- Unit 1: ESSENTIAL CONCEPTS—discusses the various
types of anesthesia and the nursing care required for each.
Surgery describes the perioperative care of clients. The
Oncology chapter covers the various types of cancer, the
usual treatments, and the nursing care required.

« Unit 2: NURSING CARE OF THE CLIENT:
OXYGENATION AND PERFUSION— includes the
respiratory system, cardiovascular system, and hematologi-
cal and lymphatic systems.

- Unit 3: NURSING CARE OF THE CLIENT:
DIGESTION AND ELIMINATION— discusses the gas-
trointestinal system and urinary system.

« Unit 4: NURSING CARE OF THE CLIENT: MOBILITY,
COORDINATION, AND REGULATION—covers the
musculoskeletal system, neurological system, sensory sys-
tem, and endocrine system.

« Unit §: NURSING CARE OF THE CLIENT: REPRO-
DUCTIVE AND SEXUAL HEALTH—includes the male
and female reproductive systems and sexually transmitted
infections.

- Unit 6: NURSING CARE OF THE CLIENT: BODY
DEFENSES—discusses the integumentary system and the
immune system.

- Unit 7: NURSING CARE OF THE CLIENT: PHYSICAL
AND MENTAL INTEGRITY— addresses substance
abuse and the care of clients with common mental illnesses.
Substance Abuse describes substances which are commonly
abused, the signs and symptoms of abuse, and treatments
available.

- Unit 8: NURSING CARE OF THE CLIENT: OLDER
ADULT—explains nursing care for the older adult. Physio-
logical changes of aging are presented for each body system.

XXXVii
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» Unit 9: NURSING CARE OF THE CLIENT: HEALTH .
CARE IN THE COMMUNITY— defines the role of the
nurse in ambulatory, restorative, and palliative care in com- .

munity settings. Discusses appropriate client assessments
and nursing interventions in each health care setting.

- Unit 10: APPLICATIONS—describes how nursing
knowledge is applied in emergencies. Specific information
is provided for common emergencies. A number of sce-
narios describing clients with multisystem problems assist
students to see the integration of the body.

FEATURES

Each chapter includes a variety of learning aids designed to
help the reader further a basic understanding of key concepts.
Each chapter opens with a Making the Connection box that

Professional Tip: offers tips and technical hints for the
nurse to ensure quality care.

Safety: emphasizes the importance of and ways to main-
tain safe care.

Community/Home Health Care: describes factors to
consider when providing care in the community or in a cli-
ent’s home, and adaptation in care that may be necessary.
Drug Icon: highlights pharmacological treatments and
interventions that may be appropriate for certain condi-
tions and disorders.

Collaborative Care: mentions members of the care team
and their roles in providing comprehensive care to clients.
Infection Control: indicates reminders of methods to
prevent the spread of infections.

The back matter includes a Glossary of Terms. The appendi-
ces include NANDA-I Nursing Diagnoses; Recommended

guides the reader to other key chapters related to the current Ghildbasd) Able R A duIt L e

chapter. This highlights the integration of the text material.
Procedures used for the care of clients with medical/surgical
disorders are identified as appropriate. Learning Objectives
are presented at the beginning of each chapter as well. These
help students focus their study and use their time efficiently.

ules; Abbreviations, Acronyms and Symbols; and English/
Spanish Words and Phrases. Standard Precautions are
found on the inside back cover.

A listing of Key Terms is provided to identify the terms the NEW TO THIS EDITION

student should know or learn for a better understanding of the

subject matter. These are typeset in color and defined at first Added one new chapter:

use in the chapter. Each medical/surgical chapter has a brief
review of anatomy and physiology to review the organs and .
functions of the system being discussed.

The content of each chapter is presented in nursing
process format. Where appropriate, a Sample Nursing Care
Plan is provided in the chapter. These serve as models for

Chapter 20, Ambulatory, Restorative, and Palliative Care in
Community Settings defines the role of the nurse, explains
the legal issues when providing nursing care, and discusses
appropriate client assessments and nursing interventions
in each health care setting.

students to refer to as they create their own care plans based Extensively updated chapters:

on case studies. Case Studies are presented at the conclu-
sion of most chapters. These call for students to draw upon
their knowledge base and synthesize information to develop
their own solutions to realistic cases. Nursing Diagnoses,
Planning/Outcomes, and Interventions are presented in a
convenient table format for quick reference.

A bulleted Summary list and multiple-choice NCLEX®-
style Review Questions at the end of each chapter assist the
student in remembering and using the material presented.
References/Suggested Readings allow the student to find
the source of the material presented and also to find addi-
tional information concerning topics covered. Resources are

Chapter 2, Surgery, now contains additional robotic and
minimally invasive surgeries.

Chapter S, Cardiovascular System, has improved anatomy
and physiology and assessment sections, explanations of
cutting-edge diagnostic tests, and extensively updated con-
tent on implantable cardioverter-defibrillator, pacemaker,
cardiac valve management, angina, minimally invasive sur-
gery, ventricular assist device, and pharmacological care.

Chapter 22, Integration, includes more in-depth case
studies to use as appropriate throughout the educational
experience.

also listed and provide names and internet addresses of orga- Updated content within chapters:

nizations specializing in a specific area of health care.
Boxes used throughout the text emphasize key points and
provide specific types of information. The boxes are:

- Critical Thinking: encourages the student to use the .
knowledge gained to think critically about a situation.

- Memory Trick: provides an easy-to-remember saying or
mnemonic to assist the student in remembering important
information presented.

- Life Span Considerations: provides information related
to the care of specific age groups during the life span. .

- Client Teaching: identifies specific items that the client
should know related to the various disorders. 1

« Cultural Considerations: shares beliefs, manners, and
ways of providing care, communication, and relationships
of various cultural and ethnic groups as a way to provide
holistic care.

Copyright 2010 Cengage Learning, Inc. All Rights Reserved

Updates to Chapter 3, Oncology, include sections on pho-
todynamic therapy, hormone therapy, and targeted cancer
therapy, and a table on cancer screening guidelines.
Updates to Chapter 6, Hematologic and Lymphatic Sys-
tems, include a critical thinking activity for students to
visually compare the different anemias, pertinent drugs
used in system disease conditions, and a section on Hodg-
kin’s disease and nodular lymphocyte predominance
Hodgkin’s disease.

A new section to help the student understand issues in car-
ing for clients with obesity.

Content added to Chapter 9, Musculoskeletal System,
include guidelines for assessing muscle strength, external
fixation, and an explanation of the bone mineral density
test and medications for osteoporosis. The sections on
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cast care, traction, and total hip replacement have also
received extensive updates.

- Updates to Chapter 10, Neurological System, include
intrathecal chemotherapy, chemotherapy disk-shaped
wafers, Stroke Risk Scorecard, diet therapy, positron
emission tomography scanning and ablation procedures
for Parkinson’s disease; sniff test to diagnose Alzheimer’s
disease, Parkinson’s disease, and other neurodegenerative
disorders.

+ New sections in Chapter 21, Responding to Emergencies,
discuss disaster triage, mass casualty incidents, and poison-
ing and drug overdoses.

Other additions:

- Added case studies to all chapters as offering a mixture of
critical thinking and nursing process questions.

- Added Concept Maps to several chapters so the student
can link facts with real life clinical practice.

- Added Concept Care Maps to chapters as appropriate for
visual picture of the nursing process.

- Increased number of challenging and applicable critical
thinking questions.

« Updated cultural considerations and cultural content
included throughout the text.

« Added Adult Immunization Schedule along with Child-
hood and Adolescent Immunization Schedules.

- Added objective and subjective assessment guidelines
to medical-surgical chapters for student use in clinical
settings.

- Cited research articles in understandable manner for easy
application of evidence-based practice.

« Added current NANDA-I diagnoses according to North
American Nursing Diagnosis Association International
(2010) NANDA-I Nursing Diagnoses: Definitions and Classifi-
cation (NANDA Nursing Diagnosis).

- Added new NCLEX®-style review questions at the end of
chapters to help students challenge their understanding of
content while gaining practice with this important ques-
tion style.

« Added memory tricks for ease of student recall of perti-
nent information.

- Numerous new photos and illustrations for improved pre-
sentation of concepts.

. New, free, StudyWARE™ CD-ROM provides interactive
games, animations, videos, heart and lung sounds, and
much more to augment the learning experience and sup-
port mastery of concepts.

EXTENSIVE TEACHING/
LEARNING PACKAGE

The complete supplements package for Foundations of Adult
Health Nursing, third edition, was developed to achieve two
goals:

1. To assist students in learning the information and pro-
cedures presented in the text.

2. To assist instructors in planning and implementing

their programs for the most efficient use of time and
other resources.

PREFACE xxxix

INSTRUCTOR RESOURCES

Foundations of Adult Health Nursing
Instructor’s Resource, third edition

ISBN-10: 1-428-31780-5

ISBN-13: 978-1-428-31780-2
The Instructor’s Resource has four components to assist the
instructor and enhance classroom activities and discussion.

Instructor’s Guide

- Instructional Approaches: Ideas and concepts to help
educators manage different presentation methods. Sug-
gestions for approaching topics with rich discussion topics
and lecture ideas are provided.

- Student Learning Activities: Ideas for activities such as
classroom discussions, role play, and individual assign-
ments designed to encourage critical thinking as students
engage with the concepts presented in the text.

- Resources: Additional books, videos, and resources for
use in developing and implementing your curriculum.

- Web Activities: Suggestions for student learning experi-
ences online, including specific websites and accompany-
ing activities.

- Suggested Responses to the Case Study: Case studies
located throughout the book challenge student critical
thinking with questions about nursing care. Suggested
responses are included.

- Answers to Review Questions: Answers and rationales for
all end-of-chapter NCLEX®-style questions are provided.

Computerized Testbank

- Includes a rich bank of questions that test students on
retention and application of material in the text.

« Many questions are now presented in NCLEX® style,
with each question providing the answer and rationale, as
well as cognitive levels.

- Allows the instructor to mix questions from each of the
didactic chapters to customize tests.

Instructor Slides Created in PowerPoint

« A robust offering of instructor slides created in Power-
Point outlines the concepts from text in order to assist the
instructor with lectures.

- Ideas presented stimulate discussion and critical thinking.

Image Library

A searchable Image Library provides more than 800 illustra-
tions and photographs that can be incorporated into lectures,
class materials, or electronic presentations.

STUDENT RESOURCES

Foundations of Adult Health Nursing
Study Guide, third edition

ISBN-10: 1-4283-1785-6

ISBN-13: 978-1-4283-1785-7
A valuable companion to the core book, this student resource
provides additional review of all 22 chapters of Foundations of
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Adult Health Nursing, third edition, with Key Terms match-
ing review questions, Abbreviation Review Exercises, Self-
Assessment Questions, and other Review Exercises and
Activities. Answers to questions are provided at the back of
the book making this an excellent resource for self-study and
review.

Foundations of Nursing Online
Companion

ISBN-10: 1-4283-1779-1

ISBN-13: 978-1-4283-1779-6

The Online Companion gives online access to all the compo-
nents in the Instructor’s Resource as well as additional tools
to reinforce the content in each chapter and enhance class-
room teaching. Multimedia animations, Concept Care Map
Model, and Physical Assessment Guide are just some of the
many resources found on this robust site. To access the site
for Foundations of Nursing, third edition, simply point your
browser to http://www.delmar.cengage.com/companions.
Select the nursing discipline and then select Foundations of
Nursing, third edition.

CL eBook to Accompany Foundations of
Adult Health Nursing, third edition

Printed access code ISBN-10: 1-4354-8788-5
Printed access code ISBN-13: 978-1-4354-8788-8
Instant access code ISBN-10: 1-4354-8787-7
Instant access code ISBN-13: 978-1-4354-8787-1

Foundations of Nursing WebTutor
Advantage on Blackboard

ISBN-10: 1-4283-1781-3
ISBN-13: 978-1-4283-1781-9

Foundations of Nursing WebTutor
Advantage on WebCT

ISBN-10: 1-4283-1782-1
ISBN-13: 978-1-4283-1782-6

« A complete online environment that supplements the
course provided in both Blackboard and WebCT format.

o Includes chapter overviews, chapter outlines, and
competencies.

« Useful classroom management tools include chats and
calendars, as well as instructor resources such as the
instructor slides created in PowerPoint.

+ Multimedia offering includes video clips and 3D
animation.

- Comprehensive Audio Glossary with all terms and defini-
tions from this text in downloadable audio format.
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HOWTO USE
THIS TEXT

T T

This text is designed with you, the reader, in mind. Special elements and feature boxes appear throughout the text to guide you in
reading and to assist you in learning the material. Following are suggestions for how you can use these features to increase your
understanding and mastery of the content.

MAKING THE CONNECTION

of ¥

Adult Health Nursing + Reproductive System

+ Surgery + Integumentary System
i I

+ Gastrointestinal System + The Older Adult
+ Neurological System
« Endocrine System

MAKING THE CONNECTION

Read these boxes before beginning a chapter to
link material across the holistic care continuum and
to tie new content to the material you have already
encountered.

LEARNING OBJECTIVES

LEARNING OBJECTIVES ‘7
Upon completion of this chapter, you should be able to:
« Define key terms.
« Explain how the behavior of cancer cels differs from that of normal cells.
+ Describe the role of the nurse in cancer detection.
« Discuss three medical treatments for cancer.
« Describe four complications that can occur in advanced cancer.

* Discuss ways the licensed practical/vocational nurse can aid the client in
coping with cancer.

KEY TERMS

Read the chapter objectives before reading the
chapter to set the stage for learning. Revisit the
objectives when preparing for an exam to see
which entries you can respond to with “Yes, | can
do that.”

alopecia Carcmogen
carcinoma oncology
antincoplastic chemotherapy pallaive surgery
benign )
biologie response modifier differentiation radiotherapy
(BRM) extravasation B
bone marrow transplntation  leukemia sarcoma
(BMT) Iymphoma stomatitis
cacheia maligoant tumormarker
cancer metastasis Vesicant

Fardiovascular System 143
[F1CAL MANAGEMENT
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ek e M ke o oy
veins. The lungs become congested with fluid 35 flid leaks

diasole and deflates during systole. Inflation of the balloon.
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allowes the left ventricl to pump blood to the body tissues

e puam.
thed by o bood s s
fisbest .m A TN DT

T venticlr st device (VAD) does ot eplace the
eset, but it st a weakend heart o pump sufficient blood

e blood

“Astheright side of the heart il blood becomes congsted

] desth A lft VAD takes blood from the let ventricle and

the dlient experiences edema of the ankls, lower legs, tighs,

e
Potential complictions are bleding, blood clot, gftory

have paroaysial nochurl apspaca.

Lifestyle Changes for MI

st o you tesch  cient o st i n
dwunm isk factors for an

st fesyle changescoudyou ket decrere
the risk factors for an.

& Pharmacological
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—— KEY TERMS

Review this list before reading the chapter to famil-
iarize yourself with the new terms and to revisit
those terms you already know to link them to the
content in the new chapter.

CRITICAL THINKING

Visit these boxes after reading the entire chap-
ter to check your understanding of the concepts
presented.
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) PROFESSIONAL .\
Chemotherapy and Protective
Equipment

+ Because many chemotherapy drugs are carcino-
genic, the nurse preparing and administering

FIGURE 3-2

protective equipment.

+ Al personnel involved in any aspect of handling
chemotherapeutic agents receive instructions
about the known risks of the drugs, the proper
use of protective equipment, the applicable skill
procedures, and the policies regarding pregnant
personnel.

(Courtesy o the US. Nuclear Regulatory Commission)

precautions to avoid exposure. Agency policies and proce.

dard Precautions are followed closely
Unsealed sources are not usually radioactive as long as the
sealed sources.

CHEMOTHERAPY

Chemotherapy is used to cure, prevent, or relieve cancer

neoplastics because they inhibit the
duction of malignant cells. To understand how anticancer
drugs work, one must have a basic understanding of the cell
eyele.

Almost all anticancer drugs kill cancer cels by affecting
DNA synthesis or function, but they vary in how they exert
their activity within the cell cycle. Most chemotherapeutic
dgsare lsifed a el ycle spcic (CCS) or cellyde
nonspecie(CCNS),

5 dnugs stack cncerclls when the el e .

i e of eproducion These sgets s Mo elfvmve
against rapily growing tumors. Many of the drugs are
R Gependent becaus thy produc a greate el il w e
given in maltple, repeated doses

CONS drogs can dstoy caner el i any phise
of the cell cycle and are used for large tumors that have
fower actively ividing cells Theee drugs are not schedule
dependent b, rathen dose dependent. his means that the
number of cells destroyed is determined by the amount of
dru

‘Anticancer agents are cytotoxic (toxic o cells) and
destroy both normal and abnormal clls They are most effec-

has those in b
marrow, gastrointestinal lining, hair follicles, and the ova and
sperm. Because cells multiply a their most rapid rate at the
beginning of the discase, the drugs work best against cancer in
its earlest stages.

Many of these drugs are given in combination with or
afe radtion o srgey o achieve maximum ffect. They

Tesistance can occur.

most common routes of administration ae oral
and intravenous. A few drugs are given topically, subcuta-
neously, or intramuscularly. Recently, other methods have
been introduced to increase the local concentration of the

drug at the tumor site, including intrathecal injection and
Table 3.5

druy

Careful attention is given to intravenous administration.
Leakage of flid from the vein into the surrounding tissues
during infusion is called extravasation. Because most che-
motherapeutic drugs are imiating to the tissues, extravasa-
tion s a potentially serious problem, especially if the drugs
administered are vesicants. These agents are so irriating
that they can cause blistering and even necrosis. All sites
must be monitored carefully. Pain, swelling, redness, and the
presence of vesicles are al signs of extravasation. Additional
signs include the following:

MUNITY/HOME HEALTH CARE

Home Care After Chemotherapy
Teach s echingchemotherapyto monior
the side effects of the Ivy Il home
Tnspect he ki daty for amy sighsof rash or
dermatitis, which |MIU'E‘S hypersensitivity to a

Report taste loss and ting|

PROFESSIONAL TIP

Use these boxes to increase your professional competence and confidence,
and to expand your knowledge base.

COMMUNITY/HOME HEALTH CARE

Read these boxes before making a home visit to a client with a given disorder.

the
ngers, o tovs, which may sgnal peripheral
neuropathy.

s of dizziness, headache, (uﬂf\mnm

Report signs ofjaundice; yellowing of the eyes;
clay-colored stools; o dark urine, which signals
developing hepatic dysfunction.

Report a continued cough or shortness of
breath, which indicates developing pulmonary
fibrosis.

s use a standard preprinted form. The infor-
the health care personnel s specifc to the
The client’s signature on the consent form
rmation has been read and is correct. The
t to refuse treatment even after signing the
is occurs, the nurse informs the physician
e client’s decision.

CULTURAL CONSIDERATIONS

WTIvE TEACHING
Jo have surgery is at risk for knowledge deficit
tive procedures and protocols and postop-
. The potential benefts of preoperstve
d

Test your sensitivity to cultural and ethnic diversity by scan-

Toheart

To neart

mderstand. The data collected are T e

Tewer complications and shorter hospitalization. Reduction in

Cultural beliefs can influence a clet, pereption of
surgery. For example, some cultures b urgery is 3
“inal efort” performed only when ll ather posible et

changes in the appearance i oty o et oy image
and self-esteem; the client may worry about being sexually
atractive or active after surgery.

an opportunity for the client to
express his spiritual values and beliefs. Many clients wish to
secamember of the lergy before having surgery.

SurGicAL CONSENT

2ol fom sgnd by the lint
and T ot poran, hat g pevminion 10
lhr dlets Physiin to perform the provedure described by

situations oceur:
+ Anesthesia s used.
+ The procedure is considered invasive
+ The procedure is nonsurgical but has more than a slght
sisk of complications (such as with an arteriogram).

+ Radiation or cobalt therapy is used.

formed consent protects both the clent (against
unauthorized procedures) and the physician and the health
care faclity and its employees (against chims that an unau-
thorized procedure was performed). Although the ultimate

P
physician, the nurse often obtains and witnesses the client’s
signature and ensures that the client signs the consent form
voluntarily and i alert and comprehending of the action.

Impending Surgery

« Some lients desire special religious rites before.
surgery.

« Some lients may ot want to receive blood
transfusions or other treatments.

« Al lient beliefs are respected.

ess
medication for pain. The purposes of preoperative teaching are
0 (1) answer questions and concerns about surgery; (2) aser-
tain the clent's knowledge of the intended surgeny; (3) ascertain
the need or desie for additional information, and (4) provide
information in a manner most conducive to learnin

more than one teaching medium is use
using materials such as videotapes, charts, tours,
models, pictures, and brochures reinforces borl
auditory learning. Demonstration followe

later use. Make instructions simple, using tgffs the clent can
derstand.

explained.

Clients are often interested_jffany information that
descrbes the sights, sounds, tastggfeclngs, odors, and tem-
pet F e, th
of nstruments or equipmenfin the operating room (OR); the

uffon sol orthe
Rligh £

or stories of real

titious situations of sensory experiences

influence the gfént learning and retention of information.
Preopegfiive teaching begins as soon as surgery is ageeed

upon. In given over the phone and/or mailed to

d to the needs of the client are given. Give the client an
portunity to ask questions.
Information always is targeted to the client’s needs and
according to the clients level of knowledge and anxiety:
Nidtomoderate amiety acualy heightens  persons let
ness and motivates learning. Mildly anxious clients receive
the most complete instructions. Moderately anxious clients

concern. Severely ansious clients receive only basic informa-
tion but are encouraged to verbalize their concerns. Clients in
astate of panic are unable to learn; in such cases, no instruc-
tion i given, and the surgeon s notifie

PHYSICAL PREPARATION
Extremely close attention is given to identifying the proper
lient both verbally and by reading the identifcaton name

Toneart contributing factors for women include menopause, use of
f 0 birth control pills, and high triglyceride level.
le gend.

dity, and family

history of chest pain or myocardial infarctions are risk factors
that cannot be alered. Alerablerisk fctors are physical inc-
d h

last four factors.

obesity, o triglyceride level. A change in diet may alter the

are two objectives in assisting the client toward a

healthier lifestyle: (1) to educate the client about the risk fac-

tors; and (2) to determine what risk factors the client would

ke to modify. Once this is determined, assist the client to
d p

FAGURRS-§ Vave i the vels hod the bood st cersle

ofblood.

AR U—
the backflow of blood. C, Incompetent valves allow a backflow

ASSESSMENT

g
hysical findings and confiming lab dat.
thinner. The outer layer is reduced to a very thin layer of  © ® s

ning these boxes and using the guidelines and suggestions
in your practice. You may also want to ask yourself what
biases or preconceptions you have about different cultural
practices before reading a chapter and then read these
boxes for information that may help you be more sensitive
in your nursing care and approach to clients.

connective tissue.

CAPILLARIES

dotheli

Capillaries are very tiny thin vessels that connect the smallest
arterioles with the smallest venules. They have only one layer
eclls wh

SUBJECTIVE DATA

The typical concerns expressed by a client with a c

order are chest pain, dyspnea (difficulty breathing), edema,
fanting palptaions diaphoresis and ftigue. When a client

ardiac dis-

able

body and the blood.

'VENULES AND VEINS

threel

carbon dioxide, and waste products between the tissues of the

‘Venules are small vessels that emerge from the capillaries and
radually incrase i iz 0 ventuallyform vins Veins have
ofa

elasticity of the smooth muscles allow the walls of the

toward the heart against gravity (Figare 5-5

inis thinner with s smooth el and et e The
o dilate more easily. Endothelial flaps, called valves, are on
the inside lining of veins. The valves open and close with each
contraction of the surrounding skeletal muscles. The valves
assist the blood in returning to the heart. Blood is held by
the valves until skeletal muscle contractions move the blood

Trick: Pain Assessment PQRST is an ideal way for
assess a lient’s pain. This method is described in the

Trick: Pain Assessment PQRST. Women are more likely to
experience shortness of breath, fatigue, back o jaw pain, and

atypical discomfort such as a feeling of indigestion
‘and vomiting (Nagle & Nee, 2002; AHA, 2007b).

‘moderate activity and becomes short of breatl

ation occurring at the onset ufpaln, Tocation and radiation of
pain, severity of chest pain, duration, past episodes of chest
pain, and methods used to alleviate pain. Using the Memory

‘The client may be experiencing several types of dyspnea.
Exertional dyspnea occurs when a person participates in

in the early stages of HF and indicates that the heart is not
able to meet the demands of the body during moderate act
ity. Orthopnea is when a client has difficulty b
while lying down and mast sit upright or stand to rel

el

anurse to
e Memory

MEMORY TRICK

Use the mnemonic devices provided in the new Memory
Trick feature to help you remember the correct steps or
proper order of information when working with clients.

HEALTH HISTORY

Q MEMORYTRICK @

Pain PQRST

factors that cause the symptoms, and the
symptoms. Ask about the

or the need to sleep in a chair.

There are three goals when obtaining a health history from
a dlient: (1) identify present and potential health problems,
(2) identify possible familial and lifestyle risk factors, and
(3) involve the client in planning long-term health care.
Ascertain the onset of the symptoms, the predisposing
nt’s treatment
fent’s activity level or
limitations in activity. Determine if appetite has increased or
decreased. Evaluate the client’ abiity to sleep, the need for the
trunk of the body to be supported with pillows when sleeping,

Major risk factors associated with cardiovascular diseases
d King, dyslipid:

crushing)

sites

setting (what causes the pain)

overweight, obesity, and

(presence of increased total serum cholesterol and low-density
lipoprotein [LDL]), high blood pressure, physical inactivity,
diabetes mellitus. An individy
response to stress may be a contributing factor. Additional

hual’s

T = timing (onset, duration, and frequency)

(Adapted from Estes, 2010)

P = what provokes the pain (aggravating factors)
and palliative measures (alleviating factors)

@ = quality of pain (gnawing, pounding, burning,
stabbing, pinching, aching, throbbing, and

R = region (location) and radiation to other body

S = severity (quantity of pain on 0-10 scale,
no pain and 10 = worst pain experienced) and

0=

xliv
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0 CLIENTTEACHING
Pneumonia

Discuss pertinent information about medicati
being taken.
Instruct in measures to prevent spread of infec-
tion (covering the mouth and nose with a tissue
en coughing or sneezing).

Encourage disposal of tissues in a closed paper
sack

sk factors (age,
n, cardiac condition)

Outline individual’s speci
ic respiratory condi
truct in methods to prevent future infection
(avoiding crowds and obtaining vaccine).
Encourage increase in oral fluid intake, if appro
priate for client

or those infected with human immunodeficiency virus (HIV).
Prewnocysts carinii pneumonia can also occur in the immu-
nosuppressed client. The invading organism associated with
Pnewmacystis carinii pneumonia is thought to be a protozoan.
The infecting microorganisms that cause pneumonia are
spread by airborne droplets or direct contact with infected
individuals or carriers

Chemical pneumonia s caused by entry of iritating sub-
stances into the pulmonary passageways. A common source of

Inh:

tion of iritating substances can also result in a chemical pneu-
‘monia. Pneumona is now classfied according to the causative
factor rather than the area of the lung affected (e, aspiration
preumonia). The right middle and lower lobes are affected by
pheumonia more frequently than the right upper and lef lobes
because of the anatomy of the right bronchus and the effects of
¢ xhxgh fever of sudden onset is often the presenting
complaint of the client. The elderly client, however, may be
seriously ill and have only  low-grade fever. A productive
cough yielding abnormally thick and discolored sputum
may be present. Associated respiratory symptoms include
dyspnea, coarse crackles, and diminished breath sounds.
Most clients complain of pleuritic chest pain, which is stab-
bing in nature and increases on inspiration. Pain occurs
as a result of irritation of the pleura lying adjacent to the
affected alveol

Tn the case of bacterial pneumonia, white blood cell
count increases and may go as high as 40,000/mm’. Pneu-
monia_caused by viruses or mycoplasms may produce a
normal or a lowered white cell count. Chest xray
reveals consolidation in the affected areas. Bacterial pneu-
‘monia s likely to produce isolated areas of consolidation on
a chest xray, whereas viral and chemical pneumonia appear
as more diffuse areas of consolidation. Arterial blood gases
(ABGs) may reveal a decrease in PaO), or oxygen saturation
caused by interference with gas exchange. Pulmonary func-
tion tests (PFTs) are usually within normal limits unless
the client has an underlying pulmonary disorder such as
emphysema.

UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

MEDICAL-SURGICAL
MANAGEMENT
Medical
Clearing the airways of exudate and maintaining adequate
oxygenation are the goals of treatment for clients with pneu-
‘monia. Postural drainage and percussion may be ordered to
aid i

i
The client is encouraged to cough and deep breathe, particu-
larly following respiratory treatments. Incentive spirometry,
which measures the amount of air inspired in one inhalation,
is ordered to aid the client when coughing and deep breathing
are inadequate (eg, after surgery) (Figure 4-6). If the client
is unable to mobilize secretions, suctioning of the res;
tract i indicated. When secretions are overwh
physician may perform a bronchoscopy i
them. Intravenous fluids are utilize
Tyds lly in the presgpe®of feve
tion promotes liquefacti spiratory secretions and thus
aids in their remoy lse oximetry or ABGs are done to

‘Supplemental oxygen is used.

Y
fg, the
maintain adequate

ation is inadequate.

& Pharmacological

The treatment of choice for bacterial pneumonia is specific
based on a sputum specimen for culture and sensitivity. It
should be obtained before initiating antibiotic therapy. After a
specimen has been obtained, the physician may start therapy
with a broad-spectrum antibiotic. If laboratory data indicate

FIGURE 4-6 An Incentive Spirometer '/
I'-I COLLABORATIVECARE

Postural Drainage, Medications

Respiratory therapists work together with nurses

/

DRUG ICONS

These symbols draw attention to information relating to the pharmacologi-
cal management available for certain disorders. Review these sections to
understand the pharmacological treatments appropriate for your clients’

conditions.

COLLABORATIVE CARE

These boxes explain which other health care
professionals may be involved in the compre-
hensive care offered to clients. Review these
boxes and ask yourself if you understand how
your role as a nurse will complement the care
provided by others on the health care team.

in providing postural drainage for clients with
pneumonia or other respiratory problems when
exudate drainage from the lungs is desired. They
also collaborate on administering aerosol or
nebulized medications.

 those
prevent

therapy
d

Current guidehines recommend either oral sulfamethoxazole-
trimethoprim or acrosolized pentamidine for prophylaxis
For those allergic to sulfamethoxazole-trimethoprim, pent
amidine diluted in sterile water administered by a Respigard 11
nebulizer can be used.

HISTOPLASMOSIS

Histoplasmosis is an infection caused by the fangus His
toplasma capsulatum. The fungus has been isolated in bird
droppings, dirt from chicken coops, and caves. The spores
from the fungus are introduced into the body by inhalation.
Histoplasmosis is not specific o the lung. In most clients with
HIV disease, histoplasmosis is disseminated (spread out)
Histoplasmosis should be suspected if the person presents
with fever of uncertain origin, cough, and malaise.

‘The diagnosis is confirmed by culture or biopsy of the
bone marrow, bload, lymph nodes, lungs, or skin. Inital treat-
ment of histoplasmosis is usually IV amphotericin B. Oral
ketoconazole (Nizoral) can be used for maintenance therapy.
Prophylaxis against recurrence of histoplasmosis is provided

by itraconazole (Sporanox)

ody Defenses

A densely woven, snug-fitting mask (N95 partic-
ulate respirator) should be worn by all persons

i contact with the person who has T8 until the
person has received treatment for 2 to 3 weeks
Persons with T8 should also be taught to cover
their mouths while coughing and should wear
a particulate respirator when they are out of
their room for tests.

“The most common test for exposure to TB s the Mantoux
skin test, which consists of injecting 0.1 mL of (PPD) intrad-
ermally. A negative reaction does not rule out infection. HIV-
positive clents with a CD4 count lower than 200/mm3 may no
Tonger have an immune response to the PPD. The chest xray
I

is smeared and stained with an acid-fast stain, then examined
under the microscope for acid-fast bacillus (AFB). Other body
fluids such blood, be tested

‘The risk of transmission of TB to health care workers
is highest during and immediately after procedures that
induce coughing, In the home and health care setting, cough-
inducing procedures should be performed only in well-

tilated

402  UNIT 4 Nursing Care of the Client: Mobility, Coordination, and Regulation

Clinical manifestations of HHNS reflect dehydration
and shock. Hyperosmolaity eventually results in lethargy, sci-
zures, and coma (Table 12-6). Blood glucose level ranges from
600 mg/dL to 2,000 mg/dL and serum osmolality greater
than 350 mOsm /L.

Medical management of DKA and HHNS involves fluid
and electrolyte replacement (particularly potassium), insulin,
and treatment of any precipitating factors. DKA and HHNS
are associated with significant mortality rates, and the client
is usually acutely il Treatment will occur in the intensive care
setting until the client is stabilized.

CHRONIC COMPLICATIONS

OF DIABETES

Long-term complications of diabetes occur § to 10 years
after diagnosis in both type 1 and type 2 diabetes. The exact
pathophysiology is not completely understood but is known
to be related to the effects of elevated blood glucose level.
Recent studies have shown that intensive insulin therapy and
tight glycemic control can reduce or delay the occurrence of
many long-term complications associated with diabetes.

Infections

Diabetics, particularly clients who are poorly controlled,
appear to be more prone to developing certain infections.
Infections of particular concern to diabetics include diabetic
foot infections, boils, cellulitis, necrotizing fasciitis, urinary

g (Figure 12-8)
Infections increase the need for insulin and can result in
t Infecti

to treat and heal slowly because of impaired circulation.

Diabetic Neuropathy

Neuropathy is the most common chronic complication asso-
ciated with diabetes. The incidence of neuropathy increases
with age and duration of disease and is related to elevated
blood glucose | thy can affect all &

0 CLIENTTEACHING
es to Healthy Feet

Weash feet daily and dry them carefuly,
especially between the toes.

Inspect feet and between toes for blisters, cuts,
and infections. Use a mirror to see the bottoms
of the feet. If your vision is impaired, have a
family member examine your feet. Remember,
because of decreased feeling in your

may have an infection and not know it

Avoid activities that restrict blood flow to the
feet, especially smoking and sitting with legs
crossed.

Wear shoes that are comfortable, well-fitting,
and closed toed. Wear new shoes for short

TUBERCULOSIS

Mycobacterium tuberculosis, an acid-fast acrobic bacterium, is

t ) adethcasialngichi
articles
half to
ted TB

cough,

Because of the upsurge of multidrugresistant TB
(MDR-TB), the CDC recommends treating with multiple
‘medications,. Treatment is provided in two phases. In the
initial treatment phase, the client receives isoniazid (Lani-
22id), rifampin (Rifadin), pyrazinamide, and ethambutol Hel
(Myambutol) or streptomycin sulfate for 2 to 6 months,

lepending on whether Mycobacterium tuberculosisis identified
outside the lungs. In the continuation phase, treatment with
two to four of the medications used in the initial phase is indi-
cated for 4 to 6 months longer.

Administer 2.5-3 L of fluid per day (oral or IV) to decrea:
thick secretions and medications as ordered to suppress
cough and decrease pain.

Reposition client every 2 hours and PRN.

intervals until broken in. Do not walk barefoot

Administer oxygen as ordered. Encourage use of incentive
spirometer, if not contraindicated.

ain an
Prevent cuts and irritations. Always wear
tockings. Look inside shoes for rough edges,
nail points, foreign objects.
ctivities

Avoid temperature extremes. Test bath water
with hands before getting in. Do ot use water

Plan care to allow rest periods.

bottles or heating pads on feet.

how it has been met by the client.

See your physician regularly and make sure that

| _— INFECTION CONTROL

When reading a chapter, stop and pay atten-
tion to these features and ask yourself, “Had
| thought of that? Do | practice these precau-
tions?”

T CLIENT TEACHING

Read these boxes to gain insight into client
learning needs related to the specific disorder

your feet are examined each visit.

When toenails are trimmed, cut them straight
across. When corns or calluses are present, see a
physician or podiatrist. Do not cut them yourself.

peripheral circulation place the client at risk for undetected
foot injury.

but the two most common types of diabetic neuropathy are
peripheral neuropathy and autonomic neuropathy:

Peripheral neuropathy causes paresthesias and burning
sensations, primarily in the lower extremities. Decreased
sensations of pain and temperature coupled with decreased

FIGURE 128 Gangrene of the toes and foot as a result of an
infection often means eventual amputation.

fect almost any organ system,

tion, diarrhea), urinary (retention, neurogenic bladder), and
reproductive (male impotence

Nephropathy (Chronic Renal Failure)

Diabetic nephropathy develops slowly over many years, pro-
gressing eventually to kidney failure. Elevated blood glucose
level causes a decrease in the glomerular filtration rate result-
ing in fluid retention. Prolonged injury to the nephron may
eventually lead to renal failure. Controlling hypertension and
blood glucose level is the key to delaying renal damage. Good
hydration before and diuresis following any dye study is valu-
able in preventing renal damage. Diligent monitoring of a

" LIFE SPAN CONSIDERATIONS
Diabetic Neuropathy

Advancing age is the strongest risk factor regardless
of disease duration and blood sugar control.

or condition. You may want to make your own
index cards or electronic notes listing these
teaching guidelines to use when you are work-
ing with clients.

LIFE SPAN CONSIDERATIONS

Use these boxes to increase your awareness of
variations in care based on client age; this will
help you deliver more effective and appropriate
care.

xlv
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CHAPTER 10 Neurological System 327

AIT";? § @ Pharmacological SAFETY
I

‘The primary method of controlling seizure activity is phar-
S macological. Seizure activity is controlled with an anticon-

vulsant agent or a combination of anticonvulsants in 75%
F“““P‘Y is a disorder of cercbral function in which the o (ents"(tickey; 2008). Phenytoin (Dilantin), phenobar.

ooty o snon henamenon, Comnlie s 03 (Fhnsbul, et (Tl vipre Pause while reading to consider these elements and
“seizure d;,unle{ F»rcg;llcp:y or seizures (Hickey, 2008). f:"“""gl"““‘ The N ";l“"" lev .

e T oy s iy ) e T e ) uiz yourself: “Do | take steps such as these to ensure
s, b i T i i my own and the client’s safety? Do | follow these guide-
from other areas of the brain (Samuels, 2004). This electrical ‘¢ goal is to abtain seizure control witheffinimal side . . .

iy oy oo o lines in every practice encounter?”

and changes in behavior, mood, sensation, and/or perception
G Bl S v _SAFETY ¥
:wthdmlwzl‘ (nrbm: Tonnide. or lead pmmnm;, v:‘x('ulm Precautions During a Seizure
abnormalities such as CVA, hypoglycemia electrolyte imbal- If the dlient is in bed:

effects. Any anticonvulsant is gradually
ance, o fever Ofe,th cause s diopathi, o urknown. + "Be sure the side rails are up.

R

1

ized seizures, the entire brain s affected simultancously, caus- * Put padding (blankets) on the side rails to
ing bilateral, symmetrical reactions. Generalized seizures are prevent injury.
classified as tonic and/or clonic (grand mal), absence (petit If the dlient is out of bed:
mal), or myoclonic. « Carefully ease the dlient to the floor.
Jes andloss of postural lowed bya l inter + Move nearby objects 5o that the client will not
be injured

mittent contraction and relaxation. Incontinence of stool or urine:
is common. Absence seizures involve loss of conscious activity * Place a soft item beneath the client’s head
thout th i My

Whether the client s in or out of bed:

| sudden,

They us . CHAPTER 6 Hematologic and Lymphatic Systems 176
the trunk or extremities and involve no loss of consciousness.

Partial seizures initiate in a focal point in the brain and
involve the function of those specific neurons. Partial seizures

SAMPLE NURSING CARE PLAN (Continued)

are either simple or complex. In simple partial seizures, the .

area affected may be a hand, a finger, the ability to talk, or a

sense such as smell. Consciousness is not lost. . EVALUATION
Compl i

Circulation in lower extremities has improved as manifested by prompt capillary refill and stro

ness and produce cognitve affective psychosensony;or psycho- and popliteal pulses. Extremities are warm to touct

motor symptoms. The client performs inappropriate purposive
beh lled

or mechanical, DIAGNOSIS 3 Deficient Knowledge related to prescribed treatment regimen as evidence®

:ch.mms performed unconsciouly such slp-smacking Auras, A by a lack of rest and working long hours

taste, smell sight, or sound; dizziness; or a “funny” feeling, After * | Nursing Outcomes Classification (NOC) Nursing Interventions Classification (NIC) \

e e hen sy ot emerber e aaie | xnowledge: energy Consenvation Self-Modification Assistance SAMPLE NURSING CARE PLAN

Diagnostic testing to determine the type of seizure activity Knowledge: Treatment Regimen Teaching: Individual

includes an EEG to identify abnormal electrical activity and/or

n: focal pm;\{:i dx]e e }l‘z}e'p ;nd \’\?:e: EEGs dlﬂu:rf\;em . PL /OUTCOMES NURSING RATIONALE

e oo, degscrve s, or v smornitis. | | "R vl refte tne presaribed et Teath R, the pathophysiology _ Improves complance with the Use this feature to test your understanding and

N ment related to sickle cell disease. medical regimen. . .
MEDICAL-SURGICALMANAGEMENT « | regimen before discharge. Encourage R.T. o take medica-  Improves circulation and post- a pp [Icatlon of the content p re Sented' A Sk yOUI’SGIf.'
Surgical tions as ordered. pones sickle cell crisis situations.
R ) . Explain the importance of avoid-  These situations increase oxygen 7 g 5

Surgical intervention is indicated for a very small percentage

e Tl Would | have come up with the same nursing

‘been effective and when the focal points are identified. Micro- symptoms of infection. . . .

cungery s wsd 0 rradine focl ponts of abnorm electrical Explain the importance of ad-  Allows adequate oxygenation and dia gnoses ? Are these the interventions that |

discharge caused by tumor, vascular abnormality, or abscess. Y 4 equate rest on a routine basis. reduces stress. % 5 )
EVALUATION would have proposed? What other interventions
R.T. states his RBCs have Hgb S rather than Hgb A, and a lack of oxygen causes his RBCs to sickle. Sickling : ”
is caused by fatigue, lack of oral fluids, emotional and physical stress, infection, exposure to cold and an- would be approprlate?

esthesia. He knows the purpose and side effects of each medication and the times he s to take them.
R.T. states he is to avoid high altitudes. R.T. states that he will try to routinely have enough rest.

NURSING DIAGNOSIS 4

‘Supply and demand, as evidencad by

|__ CONCEPT CARE MAPS

Review these graphical tools to help incorporate
the interrelatedness of nursing concepts in prepa-
ration for clinical practice.

rtanco of atematng 2. Conserves energy.
activiy.

234 UNIT 3 Nursing Care of the Client: Digestion and

TIoN
continue using it in the hospital. The nurse assesses pain encrgy by atamating perods
regularly, monitors PCA use, and obtains appropriate orders s/

to manage pain (Sammons, 2002). If an NG tube is in place, i

the nurse does not reposition the NG tube as the movement in{ Concerr CAREMar 6-1

‘may damage the suture line. The client takes sips of water and, T

if tolerated, slowly progresses to eating very small portions of  caused by eating simple sugars. It is a benign problem that

purced food or juices. The nurse teaches diet modifi
and exercise to assist the client in controlling weight.
loss isa lfetime challenge.

possibly can be modified by decreasing the ingestion of
simple sugar.

CASE STUDY

R.J. is a 52-year-old woman admitted to the hospital with acute abdominal pain. R.J. complains of right upper . .
quadrant pain radiating to the back. She has had previous episodes, usually occurring about 2 hours after eat- Read over these bOXeS W[th[n the text. D[’aW on
ing. This episode, however, is not resolving. R.J. also complains of nausea. Her vital signs are BP 152/88 mmHg,
pulse 92 beats/min, and respirations 24 breaths/min and shallow. R.J. is a slightly obese female who states she has H o
recently been dieting to lose weight. Laboratory analysis includes a CBC with slightly elevated WBCs, elevated the kno Wledge yOu ha ve galned and Synthe
bilirubin, and elevated alkaline phosphatase. An IV is started, and R.J. is given meperidine (Demerol) IM for pain. o o .
R has becn made NPO. An itasound o th gallbladder s odered. size information to develop your own educated
The following questions will guide your development of a nursing care plan for this case study.
ey, o et e ) responses to the case study challenges.
List risk factors other than those R.J. has that would put a client at risk for developing cholecystitis.
List two nursing diagnoses and goals for R.J.
The ERCP is successful in removing the CBD stone. The decision is made to perform a laparoscopic cholecystectomy.

What teaching will R.J. need? SUMMARY
Why is meperidine (Demerol) the medication of choice for pain control?

List at least three successful outcomes for R.J.

-_ Carefully read the bulleted list to review key con-

isesse nchudes both Crahn's cepts discussed. This is an excellent resource

swN oo

o w

The system is a lex system composed . b
of the digestive tract as well as accessory organs. disease and ulcerative colitis. IBD can lead to . .
. Disoders fthe G act e th brekdown ttionl imbalance, bowel obstuctions, when studying or preparing for exams.
absorption of nutrients, breakdown of wastes and alterations in the structure of the intestine, and
by-products, and the lifestyle of the individual. affected lifestyle.
« Because the liver is responsible for so many functions in + Bowel obstructions have multiple causes and can lead
the body, disorders of the liver can affect other systems to electrolyte imbalances, dehydration, and possibly

 Senlfcantl . i:l:;sl;epanus is a concern for health care professionals at REVIEW QUESTIONS

Peptic ulcers may be either gastric or duodenal. H. pylori is

a common cause of ulcers and can be treated with sk for exposure. Standard precautions must be used to
antibiotics. prevent the transmission of the virus.
+ Diverticulosisis a commonly occurring disorder in the - Colorectal cancer is one of the most preventable forms of

United States and is believed to be caused by a low-fiber diet. cancer if outine screenings are performed. Test your knowled. ge and unders tanding by
answering the NCLEX ® -style review questions

with each chapter. These are an excellent way

1. Aclient with a bleeding esophageal varix: 4. will not need follow-up once the bleeding has 3
1. should be encouraged to vomit the blood to stopped. to test your mastery of the conce, pts cove red in
decrease abdominal distention and pressure. 2. Aclient with a perforated duodenal ulcer: R
2. 2:“‘11 have an NG tube placed to suction blood 1. requiresan EGD to epairthe perforation. the cha pte r, a nd a good 0 p po rtun Ity to become

familiar with answering NCLEX®-style review
questions.
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MINIMUM SYSTEM REQUIREMENTS

. Operating systems: Microsoft Windows XP w/SP 2,
Windows Vista w/ SP 1, Windows 7
« Processor: Minimum required by Operating System

- Memory: Minimum required by Operating System

- Hard Drive Space: 500 MB

- Screen resolution: 1024 X 768 pixels

- CD-ROM drive

« Sound card and listening device required for audio
features

o Flash Player 10. The Adobe Flash Player is free,
and can be downloaded from http://www.adobe
.com/products/flashplayer/

Set-Up Instructions

1. Insert disc into CD-ROM drive. The StudyWARE™
installation program should start automatically. If it
does not, go to step 2.

2. From My Computer, double-click the icon for the CD
drive.

3. Double-click the setup.exe file to start the program.

Technical Support

Telephone: 1-800-648-7450
8:30 A.M.-6:30 P.M. Eastern Time
E-mail: delmar.help@cengage.com

StudyWARE™ is a trademark used herein under license.

Microsoft® and Windows® are registered trademarks of the
Microsoft Corporation.

Pentium® is a registered trademark of the Intel Corporation.

Getting Started

The StudyWARE™ software helps you learn terms and con-
cepts in Foundations of Adult Health Nursing, third edition.
As you study each chapter in the text, be sure to explore the
activities in the corresponding chapter in the software. Use
StudyWARE™ as your own private tutor to help you learn
the material in your Foundations of Adult Health Nursing, third
edition textbook.

Getting started is easy! Install the software by following
the installation instructions provided above. When you open
the software, enter your first and last name so the software can
store your quiz results. Then choose a chapter or section from
the menu to take a quiz or explore media and activities.
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Video

This section on your StudyWARE™ CD-ROM provides 35
multimedia animations of biological, anatomical, and phar-
macological processes. These animations visually explain
some of the more difficult concepts and are an engaging
resource to support your understanding.
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VIDEO

A selection of 20 high quality video clips on topics
ranging from infection control to the cardiovascular
and respiratory systems has been provided. Click on
the clip you would like to view, then click on the play
button on the media viewer in the center of the screen.
These video clips, many of which were developed by
Concept Media, are a wonderful resource to help visu-
alize difficult processes and skills.

HEART & LUNG SOUNDS

This searchable multimedia program provides a com-
prehensive library of audio files for different heart

and lung sounds that will be encountered by nurses.
Sounds can be viewed according to category or spe-
cific sounds can be found by using the alphabetical
term search function. In addition to hearing the sounds,
related information about etiology and auscultation is
provided.

CHAPTER ACTIVITIES

For each chapter from Foundations

of Adult Health Nursing, third edition,
games and activities are provided to
help you master the glossary terms in

a fun and interesting way. Concentra-
tion is a memory game that asks you to
flip cards to match definitions with their
terms. Flash Cards allow you to test
your knowledge of a term by reading the
term, thinking about the definition, then
checking the actual definition. Hangman
follows the traditional hangman game
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format and can be played by one or
two players, challenging you to fill in the
blanks for a term before the puzzle is
completed. Crossword Puzzles provide
definitions of key terms as clues so you
can fil in the appropriate term and clear
the board.
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Anesthesia

MAKING THE CONNECTION

Refer to the following chapters to increase your understanding of anesthesia:

Adult Health Nursing
o Surgery

LEARNING OBJECTIVES

Upon completion of this chapter, you should be able to:
¢ Define key terms.
¢ Describe the difference between regional and general anesthesia.
e |dentify the purposes of sedation.

e Describe the effects of sedation or general anesthesia on memory and
cognitive function.

¢ Discuss the types of monitoring necessary to ensure client safety during
sedation.

e Describe the signs and symptoms and risks of oversedation.

¢ Discuss the dangers involved in aspiration of gastric contents and how
gastric aspiration is prevented during anesthesia.

¢ List the medications that are typically given on the day of surgery.
e List and describe the different types of regional anesthesia.

¢ Describe the risks involved with regional and general anesthesia.
¢ Discuss the residual effects of anesthesia on the client.

e List three methods of postoperative pain management and explain briefly
how each is administered.

KEY TERMS

amnesia anesthetist regional anesthesia
analgesia capnography sedation
anesthesia general anesthesia synergism
anesthesiologist orthostatic hypotension
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INTRODUCTION

Anesthesia refers to the absence of normal sensation. Anal-
gesia refers to pain relief without producing anesthesia. The
delivery of general anesthesia to prevent pain during surgery
began in the United States in the 1800s. When surgeons began
using anesthesia routinely, they soon realized the need for
someone trained in its administration and turned to the nurses
with whom they worked daily. Early nurse anesthetists were
trained on the job by the surgeons with whom they worked.

Anesthesia is now a specialty of both nursing and medicine.
Experienced registered nurses (RNs) with a baccalaureate degree
can become certified registered nurse anesthetists (CRNAs) after
completing two or more years of graduate education in nurse anes-
thesia. In November 2001, the Centers for Medicare and Medicaid
Services (CMS) published an anesthesia care rule stating a gover-
nor could notify CMS of the desire to opt out of the federal physi-
cian supervision requirement for nurse anesthetists administering
anesthesia to Medicare clients (AANA, 2000). Since then, 13
states have opted out of the supervision rule (AANA, 2005).

Today there are more than 37,000 CRNAs who adminis-
ter more than 30 million anesthetics in the United States each
year and are the only anesthesia providers in two-thirds of all
the U.S. rural hospitals (AANA, 2009). CRNAs often work in
groups with anesthesiologists.

An anesthesiologist is a licensed physician educated
and skilled in the delivery of anesthesia who also adds to the
knowledge of anesthesia through research or other scholarly
pursuits. An anesthetist is a qualified RN, dentist, or physi-
cian who administers anesthetics.

Before administering an anesthetic, the anesthesia pro-
vider assesses the client’s health status, discusses the risks and
benefits of anesthesia with the client, and plans an anesthetic
appropriate for the client and the surgical procedure. Surgical
nurses prepare clients to talk with their anesthesia providers
by encouraging them to ask any questions they have about
anesthesia and the care they will receive.

The use of anesthesia is essential to the health and well-
being of clients undergoing surgery. Although anesthesia pre-
vents any sensation of pain, it also temporarily eliminates or
diminishes the client’s ability to control many essential physi-
ologic functions such as respiration, heart rate, and temperature
regulation. In addition to ensuring adequate levels of anesthesia
throughout a surgical procedure, the anesthesia provider moni-
tors and, when necessary, controls physiologic functions such
as respiratory rate and blood pressure. Before the end of the
surgery, the anesthesia provider administers appropriate medi-
cations to ensure that the client is comfortable when emerging
from the anesthetic. Pain may be relieved with local anesthetic
infiltration, opioid analgesics, or nonopioid analgesics.

PREANESTHETIC PREPARATION

Preparing a client for anesthesia and surgery is a cooperative
effort involving the surgeon, the anesthesia provider, and the

Physical Assessment and Anesthesia

What is the relevance of physical assessment and
anesthesia?

CHAPTER 1 Anesthesia 3

FIGURE 1-1 A nurse prepares a client for anesthesia and
surgery.

nursing staff who cares for the client both before and after
surgery (Figure 1-1). The client may undergo general (total
body) anesthesia, where the control of body functions is tem-
porarily lost; regional anesthesia, where a region of the body
is made insensible to pain; or local anesthesia, where only a
small area of the body is made insensible to pain.

ORAL INTAKE

Normally, only air should enter the trachea and lungs. The
body prevents foreign material from entering the trachea by
coughing forcefully when something other than air enters
or by tightly closing the vocal cords to prevent entry of the
foreign substance. Anyone who has ever drank something and
had it go down the trachea knows how uncomfortable it is and
how hard the body works to cough up the foreign substance.
General anesthesia removes a person’s ability to guard
the airway by coughing or closing the vocal cords. Passive
regurgitation of stomach contents into the back of the throat
can occur at any time during the delivery of general anesthesia.
Aspiration of gastric contents into the lungs can cause signifi-
cant illness or death. An important step in preventing aspira-
tion of gastric contents is ensuring that the stomach is as empty
as possible. In the past, adults have been instructed not to eat
or drink anything for at least 8 hours before surgery and usually
nothing past midnight the night before surgery. More recent
information, however, strongly indicates that adults need not
go without clear liquids for 8 or more hours before surgery;
2 hours are sufficient (ASA, 1999; ASA, 2007). In fact, the
amount of liquid in a person’s stomach at the time of surgery
may actually be decreased if water is taken a couple of hours

”] LIFE SPAN CONSIDERATIONS

Anesthesia for Pediatric Clients

e Have a parent present when the anesthesiologist
examines the child and performs the preopera-
tive assessment.

e Explain the procedure at the child’s level of
understanding, such as “This mask will help you

go to sleep for a while.”

e Allow the child to play with a mask.
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4 UNIT 1 Essential Concepts

O CLIENTTEACHING

Oral Intake Before Surgery

e Clearly explain to clients those things that
they will or will not be allowed to eat or drink
before surgery.
Emphasize the need to exactly follow the
instructions related to the time at which eating
or drinking must cease before surgery.

Discuss taking usual medications with doctor
before surgery.

before surgery. Some anesthesia providers still prefer that their
clients not have anything to eat or drink for at least 8 hours
before surgery; others may allow water up to 2 hours before.

PREOPERATIVE MEDICATION

Most scheduled medications that a person receives while in
the hospital or takes at home every day are continued until
the time of surgery. Give oral medications with just enough
water to swallow them, even when a client is having surgery
first thing in the morning. The anesthesia provider usually
writes orders specifying how the morning medication should
be managed. Diabetic drugs and cardiovascular medications
such as antihypertensives and heart medications are especially
important for the client to receive.

Exceptions to the practice of continuing scheduled medi-
cations before surgery include administration of drugs such
as insulin and oral antihyperglycemics, nonsteroidal anti-
inflammatory drugs (NSAIDs) such as aspirin, and anticoagu-
lants such as heparin or warfarin (Coumadin). Because food
is withheld, giving insulin or oral antihyperglycemic drugs
is likely to result in a dangerously low blood sugar level. The
way insulin and glucose administration is handled depends
on the severity of the client’s disease and the preference of
the physician and anesthesia provider. Anticoagulants and
NSAIDs affect clotting. With some types of surgery, the bleed-
ing caused by aspirin-like drugs or low-dose heparin is more
likely. In some cases, no NSAIDs are allowed for 10 days to
2 weeks before surgery. In other circumstances, they are taken
right up until surgery. Low-dose heparin or heparinoids may
be given preoperatively to prevent postoperative thromboem-
bolism, but higher doses of heparin and any dose of Coumadin
is stopped before surgery to allow coagulation times to return
to within normal ranges. Coumadin is usually stopped a week
to 10 days before surgery and heparin within a few hours of
surgery. Health care providers may order laboratory work the
morning of surgery if the client takes anticoagulants to check

] LIFE SPAN CONSIDERATIONS

Fasting: Infants and Small Children

Infants and small children have a high metabolic
need and tolerate only short periods of fasting,

4 hours or less. r

) PROFESSIONAL

Preanesthetic Care

e Health care providers explain the risks and ben-
efits of anesthesia and the surgical procedure
and have the client sign consent forms before
they administer any preoperative medications.
The client must be alert to sign consent forms.

e Complete the preoperative checklist.

e Make sure all preoperative orders are executed,
especially those for blood tests, preoperative
medications, and blood from the blood bank.

e Check, verify, and document the presence or
absence of drug allergies for each client.

e Administer regular daily oral medications with a
small sip of water as ordered.

e Remind the client of the importance of follow-
ing instructions regarding any eating or drink-
ing restrictions.

e Administer preoperative medications at the
ordered time. Timing can be crucial to achieving
the desired effect at the correct time.

¢ If the client responds abnormally to the pre-
operative medication, notify the anesthesia
department immediately.

e Be sure the client’s chart is complete when it
goes to the operating room with the client.
Recent diagnostic test results are especially
important to include; otherwise, surgery may be
delayed while these results are sought.

e Make sure the client’s consents are in order and
included in the chart when the client is trans-
ported to surgery.

the INR or PT for Coumadin and APTT or PTT levels for
heparin.

Additional medications may be ordered to prepare the cli-
ent for surgery or anesthesia. Surgeons often order prophylac-
tic antibiotics. The anesthesia provider may order a sedative
to help the client sleep the night before surgery or to ease the
client’s anxiety while waiting for surgery. Opioids like mor-
phine or meperidine (Demerol) also are used for pain relief
or to ease the induction of anesthesia. Atropine may be given
to decrease oral secretions and prevent aspiration. Some anes-
thesia providers prefer to give preoperative medications in the
operating room to precisely control the medication’s effect on
the client. This is especially true for very sick clients.

CONSENT

Consent for anesthesia is usually obtained on the same form
as is surgical consent, or a separate anesthesia consent form
may be used instead of or in addition to the combined con-
sent. In either case, for informed consent to be obtained, the
anesthetic must be discussed with the client by someone with
expert knowledge of anesthesia, usually an anesthesia provider
or the surgeon.
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SEDATION

Sedation refers to a reduction of stress, excitement, or irri-
tability and involves some degree of central nervous system
(CNS) depression. Sedation is used to decrease awareness of
events, relieve anxiety, control the physiologic changes that
often accompany anxiety, and ease the induction of general
anesthesia. This is welcome news to many clients who fear local
or regional anesthesia because they do not want to be awake and
see and hear anything during surgery or a diagnostic procedure.

Different sedatives given in combination have a greater
effect on the client than does any one of the sedatives given
alone. This phenomenon is called synergism. The synergistic
effect that occurs when different sedative drugs are admin-
istered together makes respiratory depression and uncon-
sciousness more likely. In general, benzodiazepines (diazepam
[Valium] and midazolam hydrochloride [Versed]) are better
sedatives than are opioids (morphine and fentanyl citrate
[Sublimaze]). If a client’s anxiety is caused by pain, an opioid
is a better choice of sedative because the opioid relieves the
pain that caused the anxiety.

Sedative medications are administered based on the cli-
ent’s physical condition, weight, mental state, and the proce-
dure being performed, with close observation of the effects of
the drugs on the client.

The amount of sedation required by a client for comfortis
always balanced with the amount of stimulation experienced
as a result of pain or anxiety. Sedation and general anesthesia
both involve CNS depression; thus sedation and anesthesia
exist on a continuum. As sedation becomes deeper and deeper,
it eventually becomes general anesthesia. Sometimes, the line
between sedation and general anesthesia is very difficult to
distinguish. When sedation becomes general anesthesia, all
of the risks of general anesthesia are present, including airway
obstruction, respiratory arrest, and aspiration of gastric con-
tents. For this reason, all but the lightest sedation should be
administered by an anesthetist or another provider skilled and
experienced in airway assessment, protection, and manage-
ment, as well as assessment of oxygenation and ventilation.

SEDATION AND MONITORING

Sedation is often used to alleviate client anxiety and discom-
fort during procedures performed under local anesthesia.
Properly administered, local anesthetic injection blocks the
painful stimulus of small incisions and minor surgical pro-
cedures; however, local anesthetic administration can cause
significant discomfort because of edema and tissue irritation
caused by the acidity of the local anesthetic solution. Most cli-
ents are uncomfortable knowing they are undergoing surgery
and prefer to be less alert during the procedure. Procedural
sedation (also known as moderate sedation and conscious
sedation), decreases the client’s perception of these physical
and mental discomforts.

During local anesthesia and sedation, the client must
remain conscious and in control of his own airway and
breathing reflexes. Oversedation is likely to result in airway
obstruction and places the client at risk for aspiration of
gastric contents. Because sedatives are CNS depressants and,
thus, respiratory depressants, give supplemental oxygen to
clients during sedation. Monitoring during sedation is done
through observation by an individual knowledgeable and
experienced in the assessment of respiratory volume and
airway patency.

CHAPTER 1 Anesthesia 5

The Joint Commission standards for monitoring clients
undergoing procedural sedation require that the BP be mea-
sured at frequent and regular intervals and the heart rate and
oxygenation be continually monitored by pulse oximetry. They
also require the continual monitoring of respiratory rate and
pulmonary ventilation. Cardiac rhythm for clients with signifi-
cant cardiovascular disease or predisposition to dysrhythmias
is monitored with an EKG (Joint Commission, 2009).

One method of monitoring pulmonary ventilation is
capnography that measures a client’s carbon dioxide concen-
tration. The capnogram displays the CO, level as a waveform
(Srinivasa & Kodali, 2008). The individual monitoring the
client’s breathing and vital signs is devoted to that task to the
exclusion of any other duties.

RESIDUAL EFFECTS OF SEDATION

Sedation usually persists beyond the duration of the surgical
procedure. The length of time it takes to recover from sedation
depends on the health of the client, the properties of the drugs
used, other drugs the client may be taking, and the amount of
sedative drugs administered.

Amnesia (the inability to remember things) produced
by sedatives is commonly found even in clients who appear
to be completely recovered. Such clients will probably not
remember any instructions given to them during or soon after
the procedure. Given that minor procedures and surgery are
commonly performed on an outpatient basis, some clients
may be discharged before regaining the ability to remember
verbal instructions. All instructions should thus be given in
writing and explained to the person responsible for taking the
client home. Some facilities put the discharge instructions on a
CD-ROM, DVD, or video for the client to take home and review.

If heavy sedation was used or the procedure ends sud-
denly, the client may remain significantly sedated after the pro-
cedure is over because the CNS stimulation ended while the
CNS depressant effect of the sedative remains. The client is
closely monitored until the effects of the sedative medications
wear off enough for the client to wake and become oriented.

REGIONAL ANESTHESIA

In regional anesthesia a region of the body is temporarily
rendered insensible to pain by injection of a local anesthetic.
Local anesthetics are a class of drugs that temporarily block
the transmission of small electrical impulses through nerves
(Table 1-1). The duration of anesthesia produced by a local
anesthetic depends on the drug used, the amount injected,
and into which part of the body the drug is injected. The
amount of insulation surrounding a nerve fiber, the anatomic
location of the fiber, and the diameter of the fiber all influ-
ence the ease with which nerve impulses are blocked by local
anesthetics.

TYPES OF REGIONAL ANESTHESIA

There are three types of regional anesthesia: local anesthesia,
nerve blocks, and spinal and epidural blocks.

Local Anesthesia

Clinically, the use of local anesthetics to block nerves is
identified by different names depending on the amount of
local anesthetic used and where it is injected. When a small
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TABLE 1-1 Drugs Used For
Sedation And Anesthesia

Local anesthetics

chloroprocaine (Nesacaine)
procaine (Novocain)

tetracaine (Pontocaine)

bupi vacaine (Marcaine)

dibucaine (Nupercaine, Nupercainal)
lidocaine (Xylocaine)

prilocaine (Citanest)

General
anesthetics

enflurane (Ethrane)
halothane (Fluothane)
isoflurane (Forane)

Intravenous
anesthetics

methohexital sodium (Brevital)
thiopental sodium (Pentothal)
diazepam (Valium)

midazolam hydrochloride (Versed)
fentanyl citrate (Sublimaze)

Adjuncts to
anesthesia

succinylcholine chloride (Anectine,
Quelicin, Sucostrin)
tubocurarine chloride (Tubocurarin)

Adapted from Pharmacology for Nurses: A Pathophysiologic
Approach, by M. Adams, L. Holland, and P. Bostwick, 2008,
Upper Saddle River, NJ: Pearson Prentice Hall.

amount of local anesthetic drug is injected either into the
skin and subcutaneous tissues around a cut or at the site of a
needle puncture for a central line placement, it is called local
anesthesia. The anesthetic is not aimed at a specific nerve;
rather it anesthetizes all small superficial nerves in the target
area. Local anesthesia is most commonly performed using
lidocaine (Xylocaine) and lasts approximately 1 hour. Serious
side effects of lidocaine (Xylocaine) are convulsions, respira-
tory depression, and dysrhythmias leading to cardiac arrest.
Lidocaine with preservatives or epinephrine are used only for
local anesthesia and never given for dysrhythmias (Adams,
Holland, & Bostwick, 2008). Occasionally, for some types of
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Preventing Choking and Aspiration

To prevent choking and aspiration after the use of
an oral anesthetic solution (e.g., viscous lidocaine)
or spray, fluids and foods must be withheld until
the gag reflex returns.
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plastic surgery, this type of anesthesia is used over a large area
of the body. In this case, longer-acting local anesthetics are
used. Because very small amounts of local anesthetics are gen-
erally used, the risk of local anesthetic toxicity is also small.

Topical anesthesia, achieved with direct application of a
local anesthetic to tissue, is desired in some situations (e.g.,
before insertion of an IV). The anesthetic takes the form of an
ointment, lotion, solution, or spray.

Nerve Blocks

When a local anesthetic is injected more deeply into the body
and/or is directed at a specific nerve or nerves, it is called
a nerve block. Nerve blocks are often called by the name of
the specific nerve or nerves they block. Examples include an
ulnar nerve block in the arm or a brachial plexus block of all
the nerves in the arm. Nerve blocks are often performed using
lidocaine (Xylocaine), mepivacaine (Carbocaine), or bupiva-
caine (Marcaine) and may last from 1 to 12 hours.

Spinal and Epidural Blocks

Blocks also are identified according to where the local anes-
thetic is injected. One example is an epidural block, for which
local anesthetic is injected into the epidural space near the
spinal cord to anesthetize several spinal nerves at once. With
spinal blocks (also called subarachnoid blocks), the local anes-
thetic is injected into the cerebrospinal fluid (CSF), where it
can bathe uninsulated spinal nerves as they exit the spinal cord

to the periphery of the body (Figure 1-2).

Spinous process
Spinal cord
Supraspinous — g
ligament \
Interspinous ligament
Ligamentum flavum

Epidural catheter _—
in epidural space

Epidural space
Dura arachnoid
Subdural space

Cerebrospinal
fluid space

Vertebral body Anteri
nterior

FIGURE 1-2 A, Cross-Sectional Anatomy of the Spine; B, Side View of Spinal Anatomy with the Tip of an Epidural Needle Placed in
the Epidural Space; C, Side View of Spinal Anatomy with the Tip of an Epidural Catheter Placed in the Epidural Space
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FIGURE 1-3 Correct positions for performing a spinal
block or inserting an epidural catheter into the lumbar area.
The assistance of trained personnel is crucial to the proper
positioning, reassurance, and safety of the client.

Spinal and epidural blocks are generally used to anesthe-
tize a significant area of the body. They are capable of safely
producing anesthesia sufficient for surgery in the abdomen,
pelvis, perineum, or lower extremities. When an epidural
block is performed, a catheter is usually inserted into the
epidural space, making it possible to inject additional doses of
drug. The client must either be sitting in a bent-over position
or lying on the side with head and knees as close together as
possible (Figure 1-3). Either position separates the vertebra,
making insertion of the needle or catheter possible. Epidural
blocks have an added advantage in that by varying the way the
anesthetic is used, the block can produce analgesia (pain relief
without producing anesthesia), complete anesthesia, and even
profound muscular relaxation (needed for some types of sur-
gery). This allows epidural anesthesia to be used not only for
surgical procedures, but also for analgesia during labor and for
postoperative pain relief.

Spinal blocks are most often performed using lidocaine
(Xylocaine) or bupivacaine (Marcaine) and last from 1 to 3
hours. Epidural blocks are most commonly performed using
bupivacaine (Marcaine), and the block can be continued as
long as local anesthetic is injected through the catheter into
the epidural space.

Opioids such as morphine and fentanyl citrate (Subli-
maze) may be added to the local anesthetic in either of these
blocks to intensify the analgesic or anesthetic effect, or to pro-
vide postoperative pain relief after the block has worn off.

One type of complication is peculiar to spinal and epidural
regional anesthetics. When CSF leaks out through a hole made
in the dural membrane during performance of a subarachnoid
block or an accidental dural puncture during the attempted
performance of an epidural block, a postdural puncture head-
ache (PDPH) may result. The headache is caused by the loss of
CSF from around the brain. The headache is relieved by lying
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down and returns when the individual sits up or stands. Pain
commonly occurs in both the front and the back of the head
and is sometimes accompanied by neck and shoulder stiffness.
Photophobia or double vision may be present with severe head-
ache. The onset of the headache is usually not immediate and
may take 1 to 2 days to become bothersome. Treatment involves
adequate hydration to allow the normal production of CSF;
analgesics; and bed rest in a supine position. One treatment for
significant or persistent PDPH is a procedure called an epidural
blood patch, which involves injecting 15 to 20 mL of the cli-
ent’s own blood into the epidural space. Once the blood clots,
it plugs the hole in the dural membrane. Another treatment
involves connecting an IV infusion to the epidural catheter to
replace the lost CSF and treat the headache.

RESIDUAL EFFECTS OF REGIONAL
ANESTHESIA

All anesthetics wear off as the drug responsible for causing
the anesthesia is removed, metabolized, and eliminated. Some
effects wear off faster than others. The client may be wide
awake and able to carry on a conversation but have residual
effects that are not detected by casual observation. Motor,
sensory and sympathetic residual block effects are common.

Residual Motor Block

A motor block is a temporary condition caused when local
anesthetic blocks nerves that carry instructions to skeletal
muscles telling them to contract. Motor block results in the
inability to move a body part and is usually the last effect
to develop and the first to wear off. It results only when the
regional block is very dense and complete.

A complete motor block results in a temporary paralysis,
with the client being incapable of moving the blocked part
despite tremendous effort. With a complete motor block,
there is usually no function in any other type of nerve in the
same area. A client with a complete motor block of any part
of the body would not likely be released from the recovery
area. Clients experiencing residual (incomplete) motor block
may be released from recovery. A client who has had any type
of block involving the legs is not allowed to get out of bed
without assistance until it is demonstrated that a complete
recovery of motor strength in the legs is regained. Even a small
amount of residual motor block greatly increases the possibil-
ity that a client will fall.

As a regional block begins to wear off, motor function
begins to return first, sensation begins to return next, and
sympathetic nervous function returns last. Motor function
and sensation is detected easily by asking the client to move
the blocked part or by touching the skin and asking the client
whether it feels normal. The return of sympathetic function is
more difficult to detect. Orthostatic hypotension may occur
even after motor and sensory functions have completely
returned and the regional block appears to have worn off. To
prevent fainting, the nurse assists the client in getting out of
bed until she is able to do so without any dizziness or signifi-
cant decrease in blood pressure.

Residual Sensory Block

Normal sensation may not have returned completely upon client
discharge from the recovery area. As the regional block wears
off, sensation returns gradually. As sensation begins to return,
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the client experiences a “pins-and-needles” feeling in an arm or
leg that has been blocked and may feel touch or pressure before
recovering complete sensation. Until complete recovery of
normal sensation, any blocked areas are frequently checked and
carefully protected, as the client may be unaware that a finger or
hand, for example, is being pinched or denied blood supply.

Residual Sympathetic Block

The last nerve fibers to recover as a local anesthetic wears off
are those responsible for carrying instructions to the muscles
that surround blood vessels. When these sympathetic nerves are
blocked, veins and arteries dilate, lowering the blood pressure.
The venous system has a large capacity, and venous dilation
results in the pooling of a large amount of blood. This decreases
the amount of blood that returns to the heart, and the blood
pressure falls. The amount of blood that pools is greatest in parts
of the body that are farthest below the level of the heart. Evenina
client who has had a spinal or epidural block and is lying supine,
a significant amount of venous pooling occurs, resulting in low-
er-than-normal blood pressure. If the same client is allowed to sit
up, even more venous pooling will occur, less blood will return
to the heart, and blood pressure will fall substantially. This phe-
nomenon of having a large drop in blood pressure when sitting
up or standing is called orthostatic hypotension. Orthostatic
signifies that it involves body position, and hypotension means
low blood pressure. Clients who have had a spinal or epidural
block are more likely to have orthostatic hypotension the higher
in the spinal column the level of their block.

GENERAL ANESTHESIA

General anesthesia involves unconsciousness, complete
insensibility to pain, amnesia, motionlessness, and muscle
relaxation. With general anesthesia, the body also loses the
ability to control many important functions, including the
abilities to maintain an airway, control vital functions such
as breathing and heart rate, and regulate temperature. These
functions are controlled by the anesthesia provider during
administration of general anesthesia.

General anesthesia involves four overlapping stages:
induction (going to sleep), maintenance, emergence (waking
up), and recovery.

INDUCTION AND AIRWAY
MANAGEMENT

The induction of general anesthesia is a short but critical
period during which the client is rendered unconscious, vital
functions are controlled, and enough anesthetic drug is intro-
duced into the body to keep the client asleep during surgery.
In adults, drugs are usually injected into an IV line to quickly

"] LIFE SPAN CONSIDERATIONS

Induction of Anesthesia in Small
Children

Inhalation of an anesthetic vapor is used first, then
an IV line is started and additional 1V drugs are
administered. [__

Sltylet

Endotracheal tube Laryngoscope

Esophagus
Trachea
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FIGURE 1-4 Placing an Endotracheal Tube in the Trachea
with Direct Visualization by Laryngoscopy

produce unconsciousness, and additional anesthetic is then
inhaled (Table 1-1).

Immediately after the induction of general anesthesia, the
anesthesia provider secures the airway using a cuffed endotra-
cheal tube (ETT) (Figure 1-4). An ETT provides a breathing
passage from outside the client to within the client’s trachea.

MAINTENANCE

General anesthesia is maintained with some combination of
IV and inhaled drugs. Figure 1-5 shows a client connected to
an anesthesia machine by a breathing circuit.

F1GURE 1-5 A typical anesthesia machine is a complex
equipment set. This machine has anesthetic vaporizers and
flowmeters to deliver oxygen, nitrous oxide, and air. It also
supports a ventilator and equipment to monitor ventilation,
oxygen content of inspired gas, client oxygen saturation, blood
pressure, heart rate, and respiration. (Pictured above is the
Datex-Ohmeda Aestiva/S Anesthesia Delivery System equipped
with a Cardiocap/$ Monitor.) (Reprinted with permission of
Datex-Ohmeda, Inc.)
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Skeletal Muscle Relaxation

Some types of surgery require complete relaxation of skel-
etal muscles. In these cases, the anesthesia provider admin-
isters a skeletal muscle relaxant such as pancuronium bromide
(Pavulon) or vecuronium bromide (Norcuron) to completely
paralyze the client. These types of drugs prevent clients from
breathing on their own, requiring the anesthesia provider to
ventilate clients during surgery. Paralysis is eliminated before
emergence from anesthesia so the client can breathe indepen-
dently again.

Inadequate reversal of paralysis presents as anything from
total skeletal muscle paralysis to the inability of the client to
cough and clear the airway. If the client is having difficulty
breathing, basic life support is provided until the arrival of an
anesthesia provider.

EMERGENCE

Emergence from general anesthesia occurs when anesthetic
drugs are allowed to wear off. The anesthesia provider care-
fully controls the timing and amount of anesthetic drug given
in order for the client to emerge from general anesthesia at the
desired time. The initial phase of emergence is usually quite
quick, allowing the client to awaken enough to respond to
verbal directions and maintain an airway. After this time, the
client’s breathing tube usually is removed, and the client is
taken to the postanesthesia care unit (recovery room). If, for
some reason, the client is left on a ventilator and with a breath-
ing tube in place, the anesthesia provider takes the client to an
intensive care unit asleep instead of waking the client up from
the anesthetic.

RECOVERY

Recovery from general anesthesia is not complete simply
because the client has regained consciousness. The client
may not remember what has happened for minutes or even
hours after receiving an anesthetic. The ability to think clearly
often takes longer to return, with some residual thinking dif-
ficulty persisting for several days or even weeks. Inhalation
anesthetics are eliminated from the body through the lungs,
and very small amounts of anesthetic are still being exhaled
for several weeks. Many anesthetic drugs are stored in body
fat and released back into the bloodstream very slowly after
anesthetic administration has ended. The speed of this release
depends on the amount of anesthetic given during the sur-
gery, the length of the surgery, and how deeply the client is
breathing.

: LIFE SPAN CONSIDERATIONS

Oxygenation and Ventilation in the
Elderly Client

e Impaired mobility allows secretions to pool in the
lungs. Therefore, elderly clients must be moni-
tored more closely, and secretions suctioned.

e Most anesthetic agents cause decreased respira-
tory rate and decreased tidal volume, putting
elderly clients at greater risk for hypoventilation.
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Oxygenation and Ventilation

Almost all anesthetics are respiratory depressants. Benzo-
diazepines, opioids, and inhalation anesthetic agents have
significant respiratory depressant effects. Any one of these
drugs may be used in a dose that causes apnea, or lack of
respirations for more than 10 seconds, during a general
anesthesia. When used in combination their effect on
respiration is at least additive. When the rate or depth of
respirations decrease, the elimination of carbon dioxide is
retarded, and carbon dioxide builds up in the blood and in
the lungs. Oxygen saturation is monitored by pulse oxim-
etry. Even small amounts of supplemental oxygen given to
a client whose rate or depth of breathing is decreased adds
significantly to the amount of oxygen in the bloodstream.
This is the most important reason that oxygen is given to
even healthy clients when they are recovering from general
anesthesia.

Heart Rate and Blood Pressure

Few direct effects on heart rate (HR) and blood pressure
(BP) regulation are seen during recovery from general anes-
thesia. Some anesthetic techniques that are heavily based on
opioids, such as fentanyl citrate (Sublimaze) or sufentanil
citrate (Sufenta), can cause a slow HR, but as long as BP is
maintained, no specific treatment is necessary. Although most
general anesthetics are myocardial depressants, the depressive
effects of current agents are mild, especially after anesthetic
administration is ended.

Most HR and BP changes seen during recovery result
from factors related indirectly to the anesthetic. Both HR
and BP increase as a result of sympathetic stimulation. Pain,
hypoxia, and fear can all result in sympathetic stimulation
with an increase in HR and BP. Discovering and addressing
the source of the client’s fear often reduces the anxiety. When
the causes of sympathetic stimulation are addressed, HR and
BP should normalize.

Temperature Regulation and Shivering

With general anesthesia, the body loses its natural ability to
regulate temperature. General anesthetic agents dilate the
blood vessels close to the surface of the body, exposing the
client’s warm blood to the cool exterior. During anesthetiza-
tion, the client is mostly uncovered in a cold operating room,
and the body’s surgical area is cleaned with cold solutions.
After this is done, the client’s insulating covering (skin and
subcutaneous fat) is cut open to expose the warm interior
of the body and allow its heat to escape. Room temperature
intravenous (IV) fluids are infused into the veins, and the cli-
ent breathes cool gases. Surgical clients lose a great amount of
heat at a time when the body is least able to respond to warm
the tissues. Hypothermia adds to the CNS depression result-
ing from any residual anesthetics. Surface warming with a
forced-air warming blanket is an effective way to increase the
temperature of a client intraoperatively and when recovering
from general anesthesia; warm cloth blankets also maintain
body warmth. Figure 1-6 shows use of a forced-air warming
blanket.

All potent inhalation agents are associated with shivering
during emergence from general anesthesia when the blood
level of the anesthetic agent is very low. The cause of the
shivering is not clear but does not appear to be related to the
client’s body temperature. (Of course, postoperative clients
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FIGURE 1-6 A forced-air warming blanket applied to

the upper abdomen, chest, and arms or lower torso of a

client during surgery. The unit on the floor to the left of the
anesthesia provider (foreground) is the heating unit, which
contains a fan that pushes warm air through the hose and into
the blanket, much like a furnace pushes warm air through
heating ducts and into a house. Warm air exits hundreds of
pinholes on the surface of the blanket and next to the client.
(Courtesy of Mallinckrodt Medical, Inc.)

also shiver when they are cold.) The key to eliminating shiver-
ing postoperatively is to ensure client warmth and encourage
deep breathing so that the anesthetic is eliminated as quickly
as possible.

Fluid Balance

Surgical procedures and the injuries that necessitate them
have major effects on the body’s distribution of fluid. Appro-
priate care during anesthesia sometimes necessitates the
delivery of a large volume of IV fluid. This IV fluid does not
stay in the vascular system long, moving out of the vascular
space to replace losses from the interstitial and intracellular
spaces.

Trauma, whether caused by an accidental injury or a sur-
gical incision, results in fluid losses or shifts in three general
areas as follows: direct blood loss, evaporation through the
surgical wound, and fluid shifts. Large volumes of fluid are
lost to the air through the surgical wound, especially during
abdominal procedures. A major abdominal procedure, for
example, can result in the loss of up to 10 mL/kg/hour of fluid
by evaporation.

Client Monitoring After Anesthesia

Why must clients be monitored very closely after
receiving an anesthetic?

POSTOPERATIVE PAIN
MANAGEMENT

Pain has many causes. Postoperative pain results from tissue
injury, release of local and hormonal substances, inflammation,
mental outlook, and, perhaps, neural hyperexcitability related
to excessive noxious input. As such, baseline postoperative
pain, pain from pressure placed on an incision, and pain from
client movement each respond best to different pain-relieving
strategies.

The amount of medication needed to relieve pain
depends on the intensity and type of pain, the size of the cli-
ent, and the client’s age. The opioid dose for an elderly client
is started at 25-50% of the usual adult dose and then slowly
increased by 25-50% increments until the client reports a
mild pain level (McDonald, 2006). The opioid of choice
for elderly is morphine with hydromorphone hydrochloride
(Dilaudid) as the second choice (McDonald, 2006). Moni-
tor the elderly closely for opioid toxicity on a pain scale they
understand.

PATIENT-CONTROLLED
ANALGESIA

Patient-controlled analgesia (PCA) allows clients to self-
administer pain medication by pushing a button when they
experience pain. After an IV catheter is in place, a client-
controlled analgesia pump is connected “piggyback” to the
IV line. The pump is programmed to deliver a predetermined
dose of morphine, hydromorphone hydrochloride (Dilau-
did), or fentanyl citrate (Sublimaze) when the client pushes
a button. It will not, however, deliver unlimited amounts. A
set time must pass between each successive dose, and when
the total dose of opioid delivered in any hour reaches a preset
limit, the pump will not deliver any more medicine until the
next hour. This is referred to as lockout.

Properly programmed, PCA allows the client a great
deal of control over when pain medicine is received, which
is likely to help decrease anxiety. Patient-controlled analgesia
also results in a shorter interval between the need for pain
medicine and its administration, better pain relief than that
obtained with intermittent IM injections, and a reduction in
nursing time necessary for the delivery of pain medicine. It
does not, however, decrease the need for client assessment of
pain while the PCA machine is in use.

REGIONAL ANALGESIA

Regional analgesia and anesthesia have many applications in
the relief of postoperative pain. Regional anesthetics do not
cease working when the surgery ends and provide pain relief for
a variable period of time afterward. The duration of postopera-
tive pain relief can be extended by continuing the infusion of
pain medication into the epidural space or by adding opioids
to either epidural or spinal anesthetics.

Local Anesthetics

Local anesthetics, either alone or in combination with opioids,
are administered into the epidural space at low concentrations
that do not cause complete anesthesia. This type of pain relief
is most commonly used for women in labor who receive
epidural analgesia. Local anesthetic in low concentrations is
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O CLIENTTEACHING
Patient-Controlled Analgesia (PCA)

¢ Only the client should push the button to
administer more analgesic.

The client should not ask visitors to push the
button.

a powerful analgesic. If local anesthetic is administered in a
way to relieve pain in the lower extremities, clients are usually
confined to bed, because even dilute concentrations of local
anesthetic may affect the strength of leg muscles enough to
increase the risk of falling. Clients receiving analgesia via an
epidural block are watched carefully to ensure that they do
not develop pressure necrosis in the blocked areas.

Opioids

The spinal cord has receptors for opioids, and when opioids
are added to a spinal or epidural anesthetic, they provide pain
relief even after the anesthetic block has worn off. Morphine
added to a spinal or epidural anesthetic provides hours of
postoperative pain relief, often enough so that no other pain
medication is needed; it may even provide better pain relief
than do IM injections or intravenous PCA. Opioids are added
to spinal or epidural anesthetics as a single dose or be infused
into the epidural space postoperatively. Although spinal and
epidural morphine provide excellent pain relief, they may
also produce significant respiratory depression. Fortunately,
the respiratory depression after spinal or epidural morphine
administration is rarely rapid in onset. Respiratory depression
is very rare with properly dosed epidural or spinal fentanyl
citrate (Sublimaze). With current client selection and dos-
ing protocols, life-threatening respiratory depression is a rare
event. When it does occur, it can be detected long before it
causes harm, by observing the client frequently, noting respi-
ratory rate and depth, and periodically measuring oxygen
saturation by pulse oximetry.
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) PROFESSIONAL

Postanesthetic Care

e Immediately report to the anesthesia provider
or surgeon any client breathing difficulty or a
respiratory rate of 12 breaths per minute or less.

¢ Immediately report to the surgeon or the anes-
thesia department a fall in the client’s BP or
increase in HR.

e Verify client’s ability to stand or walk with nor-
mal motor strength and coordination and with-
out any dizziness before allowing the client to
get up without assistance.

e Do not allow clients to rub their eyes. Clients
who are still drowsy may try to rub out protec-
tive eye moisturizer and, in the process, cause
painful corneal abrasions.

® Observe clients immediately and hourly for
bladder distention. Both regional and general
anesthesia can sometimes cause temporary uri-
nary retention.

¢ |f clients have an epidural catheter for post-
operative pain management, ensure that they
change positions from time to time to prevent
pressure necrosis. Do not allow the lateral
aspect of the leg to rest on the side rails.

e Report to the anesthesia department as soon
as possible any headache that gets worse when
the client sits up or stands.

e Before giving discharge instructions, verify that
the client’s ability to remember instructions has
returned. Always share discharge instructions
with the individual responsible for taking the
client home and provide the client with a writ-
ten copy of the instructions.

B . N | TIA

- In addition to ensuring an adequate level of anesthesia
throughout a surgical procedure, the anesthesia provider
monitors and controls physiologic functions.

- Some anesthesia providers prefer that clients not have
anything to eat or drink for at least 8 hours before surgery.
Others allow water up to 2 hours before surgery.

« Most scheduled medications that a client takes every day
are continued up to and including the morning of surgery.

- Sedation depresses brain activity, decreasing awareness,
reducing anxiety, and easing the induction of general
anesthesia.

- Oversedation results in respiratory depression, which can
cause airway obstruction, and places the client at risk for
aspiration of gastric contents.

« Regional anesthesia by the injection of a local anesthetic
temporarily renders a “region” of the body insensible to
pain.

General anesthesia produces unconsciousness, complete
insensibility to pain, amnesia, motionlessness, and muscle
relaxation.

A person is unlikely to remember what has happened for
minutes to hours after sedation or a general anesthetic.

Intravenous patient-controlled analgesia (PCA) allows
clients to self-administer pain medication by pushing a
button on the PCA machine. Limits are programmed into
the machine to prevent overdose.

Local anesthetics, alone or in combination with

opioids, can be injected into the epidural space at low
concentrations to provide postoperative analgesia.

Spinal and epidural morphine can produce dangerous
respiratory depression. This can be detected by frequent
observations of the client’s respiratory rate and depth and
by periodic measurement of oxygen saturation via pulse
oximetry.
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CASE STUDY

C.P. is in the recovery room after outpatient surgery. She received a general anesthetic and is now awake, breath-
ing deeply, and talking to the staff. She has received morphine sulfate intravenously and is quite comfortable.
Before being discharged home from the surgery center, C.P. rests in an easy chair in the transitional recovery
area. The nurse taking care of her notices that she asks questions about things that have already been discussed
and has even asked one question three times.

The following questions will guide your development of a nursing care plan for the case study.

1. After making these observations, what nursing diagnoses and goals might the nurse identify for C.P.?

2. List nursing interventions in caring for C.P.
3. Identify teaching approaches.

. Clients are at risk for aspiration of gastric contents
into the lungs when receiving a general anesthetic
because:

1. general anesthesia causes stomach distention.

2. general anesthesia eliminates protective airway
reflexes.

3. gastric peristalsis is reversed during general
anesthesia.

4. vomiting normally occurs during general
anesthesia.

. The most dangerous result of oversedation is:

1. lack of response to verbal directions.

2. longer recovery time and resultant delayed discharge.

3. prolonged amnesia.
4. inability to breathe adequately.

. What is a sign that a client has a postdural puncture
headache following a spinal or epidural regional
block?

1. The headache subsides after intake of plenty of
liquids.

2. The headache begins after the surgical procedure.

3. The headache worsens when the client sits up or
stands.

4. The client is confused in addition to having a
headache.

. After cessation of a general anesthetic, how long
might it be before the client can think as clearly as
before the client received the anesthetic?

1. Before being discharged from the recovery room.
2. Within 2 hours.

3. Sixhours.

4. Several days.

. What effect might a spinal or epidural anesthetic
block still have after normal sensation and motor
function have returned?

1. Decrease in pulse rate when the client is lying in bed.
2. Decrease in blood pressure when the client stands up.

QUESTIONS

3. Inhibition of protective airway reflexes.
4. Sore muscles.

6. A client returned from surgery and has a PCA for

pain. The main purpose of the PCA is:

1. the client controls pain medication
administration.

2. so the nurse does not have to stop caring for
another client to administer medication to the
client in pain.

3. better pain relief for the client than intermittent
IM injections.

4. less time needed to assess the client’s pain level.

7. A client is given fentanyl citrate (Sublimaze) with

a spinal anesthetic for pain relief. To adequately

assess the client for respiratory depression the nurse:

(Select all that apply.)

1. notes respiratory rate and depth.

2. observes the color the mucous membranes.

3. measures oxygen saturation with a pulse oximeter
on a regular basis.

4. monitors the client’s ventilation by capnography.

S. checks apical and peripheral pulses.

6. observes symmetry of chest wall movements and
use of accessory muscles.

8. A client had a regional anesthesia. During

postoperative care, the nurse assesses for residual

effects of the anesthesia by: (Select all that apply.)

1. asking the client questions and listening to his
responses.

2. asking the client to move an area blocked by the
anesthesia.

3. touching the client’s legs and asking if the touch
feels normal.

4. assisting the client to a sitting position and asking

if she is dizzy.

assessing the client’s mental alertness.

6. assessing the motor strength in her legs.

w
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9. A client has a nonunion fracture of the fifth phalange and
is having a nerve block as the anesthesia. What client
statement indicates to the nurse that more teaching is
needed about the anesthesia and scheduled procedure?
1. Imay be awake but sleepy throughout the surgery.
2. I'will not be able to move my lower arm during
surgery.

3. Twill not have any painful feeling in my lower arm
or hand during surgery.

4. I'will be unconscious and put to sleep prior to
and during the surgery.
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10. The main priority of the anesthesia provider during
a general anesthetic is monitoring the:
1. blood pressure at frequent intervals.
oxygenation by pulse oximetry.
respiratory rate and pulmonary ventilation.
cardiac rhythm by an EKG.
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MAKING THE CONNECTION

Refer to the following chapters to increase your understanding of perioperative nursing:

Adult Health Nursing + Cardiovascular System
+ Anesthesia « Musculoskeletal System
+ Respiratory System o Integumentary System

LEARNING OBJECTIVES

Upon completion of this chapter, you should be able to:
e Define key terms.
e List risk factors in a preoperative nursing assessment.
e List information in a general teaching plan for a preoperative client.

¢ |dentify common nursing care for the preoperative, intraoperative, and
postoperative phases.

e Describe the principles of asepsis and their application to nursing practice.
¢ Discuss nursing interventions to prevent or treat postoperative complications.
¢ |dentify information needed by the postoperative client before discharge.

e Discuss the physiologic changes of aging that affect the elderly client’s
response to surgery.

e Plan care for a postoperative client.

KEY TERMS

Aldrete Score evisceration preoperative phase
ambulatory surgery first assistant scrub nurse
asepsis informed consent sterile

aseptic technique intraoperative phase sterile conscience
circulating nurse perioperative sterile field
dehiscence postoperative phase surgery
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INTRODUCTION

Surgery refers to the treatment of injury, disease, or deformity
through invasive operative methods. Surgery is a unique expe-
rience, with no two clients responding alike to similar opera-
tions. Even the same client may respond differently to two
separate surgical situations or to the same surgery performed
at a later time. Surgery is a major stressor for every client. To
a client, there is no such thing as minor surgery; anxiety and
fear are normal. Surgery, even when planned well in advance,
is a stressor that produces both psychological (anxiety, fear)
and physiologic (neuroendocrine) stress reactions. Surgery
is a stressful experience because it involves entry into the
human body.

Surgeries are classified as minor (presenting little risk to
life) or major (possibly involving risk to life) and are performed
for a variety of reasons. Table 2-1 lists indications for surgery.

The term perioperative encompasses the preopera-
tive (before surgery), intraoperative (during surgery), and
postoperative (after surgery) phases of surgery. Each phase
refers to a particular time during the surgical experience, and
each requires a wide range of specific nursing behaviors and
functions. Perioperative nursing has one continuous goal:
to provide a standard of excellence in the care of the client
before, during, and after surgery. Nursing activities are geared
to meet the client’s psychosocial needs as well as immediate
physical needs.

Individuals face surgery with their own values. Each client
has specific expectations of the surgical experience and dis-
tinct hopes for the outcome of the surgery. The nurse takes an
active part in the entire perioperative process to ensure quality
and continuity of client care.

PREOPERATIVE PHASE

The preoperative phase is that time during the surgical
experience that begins with the client’s decision to have
surgery and ends with the transfer of the client to the operat-
ing table.

The outcome of surgical treatment is tremendously
enhanced by accurate preoperative nursing assessment and
careful preoperative preparation. The client must be assessed
by the nurse both physiologically and psychologically. Assess-

ment of the client involves the integration of factors relating to

TaBLE 2-1 Indications for Surgery

the client’s illness, physical condition, related medical condi-
tions, and current surgical diagnosis. Regardless of how minor
the surgical procedure, a thorough health history is essential
and available to the perioperative team throughout the client’s
surgical experience.

The psychological well-being of the client has an impact
on the surgical outcome. The surgical client is at risk for anxiety
related to the surgical experience and the outcome of surgery.
Fear and anxiety are normal responses to the stress of surgery
and affect the client’s ability to cope with the proposed plan
of care. Because individuals differ in their perceptions of the
meaning of surgery, the degree of anxiety and fear experienced
varies. If fear and anxiety become excessive, however, these
emotions interfere with recovery by magnifying the normal
physiologic stress response. By assessing and being aware of
the fears and anxieties of the surgical client, the nurse provides
support and information so that stress does not become over-
whelming. The most common fears related to surgery are:

« Fear of the unknown
« Fear of pain and discomfort
o Fear of mutilation and disfigurement
« Fear of anesthesia
o Fear of disruption of life patterns
— Separation from family/significant others
— Sexuality
— Financial
— Permanent/temporary limitations
o Fear of death/not waking up
« Fear of not being in control

Fear of the unknown is the most prevalent fear before surgery
and is the fear the nurse can most easily allay through client
education and preoperative teaching.

PREOPERATIVE PHYSIOLOGIC
ASSESSMENT

Physiologic assessment includes a physical examination and a
review of the client’s laboratory values and diagnostic studies.
Laboratory and diagnostic studies are divided into those that
are routine and those that are performed specifically to evalu-
ate the client’s primary disease process or coexisting condi-
tion. The common preoperative laboratory tests include:

TYPE OF SURGERY PURPOSE
Diagnostic Determine cause of symptoms Biopsy
Exploratory laparotomy

Curative Remove a diseased body part or replace a Cholecystectomy

body part to restore function Total knee arthroplasty
Palliative Relieve symptoms without curing disease Tumor resection associated with cancer
Restorative Strengthen a weakened area Herniorrhaphy
Cosmetic Improve appearance Face lift

Change shape

Mammoplasty
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« Hemoglobin and hematocrit (Hgb and Hct)
« White blood cell (WBC) count

« Blood typing and cross matching (screening)
o Serum electrolytes

« Prothrombin time (PT), International Normalized Ratio
(INR), and partial thromboplastin time (PTT)

« Bilirubin
« Liver enzymes: alanine aminotransferase (ALT) and
aspartate aminotransferase (AST)

o Urinalysis
« Blood urea nitrogen (BUN) and creatinine

Although it is common practice to obtain a chest x-ray for many
clients admitted to the hospital, this study is increasingly
omitted for healthy children and healthy adults younger than
age 40 years in whom the physical examination is normal and
there is no reason to suspect pulmonary or cardiac disease.
Additional radiographic or fluoroscopic examinations, sono-
grams, radioisotopic scans, magnetic resonance imaging, and
computerized tomography scans provide useful information
about the nature of the disease process and its anatomic location
and extent. Any organ that is undergoing major surgery is ade-
quately evaluated with these techniques before the operation.

Electrocardiograms (ECGs) are routinely performed in
middle-age and elderly clients undergoing surgery because of
the prevalence of ischemic heart disease in these age groups. It
is also of value to have a baseline study for comparison in case
subsequent ECGs are needed.

Preoperative testing is completed several days before the
date of surgery. The type and amount of screening depends on
the age and condition of the client, the nature of the surgery,
and the surgeon’s preference. Surgeons (doctors who perform
surgery) are coming under increasing economic pressure to
minimize routine testing procedures. The current trend is
based on cost versus benefits, moving away from extensive
testing in the absence of indicative/warranting data from the
health history and physical examination.

The nurse’s role in preoperative testing is to ensure that
the ordered tests are performed, that the results are placed in
the client’s chart, and that abnormal results are reported to the
physician immediately.

The physiologic nursing assessment is completed before
surgery. Preoperative assessment takes place in the surgeon’s
office, in the hospital during hospitalization, or in the hos-
pital or ambulatory surgery unit on the day of surgery. The
nurse collects client health data by interviewing the client,
the family, significant others, and health-care providers. Data
collection also is accomplished through review of the cli-
ent’s records, assessment, and/or consultation. Assessment
is essential to establishing nursing diagnoses and predicting
outcomes (Association of periOperative Registered Nurses
[AORNT], 2002b). When performing the nursing assessment,
the nurse screens the client for risks that may contribute to
complications in the perioperative period. The nurse’s role in
the preoperative phase ensures client safety, understanding,
and compliance with health care treatment. The variables
affecting surgical status are age, medications, nutrition, fluid
and electrolytes, and various body systems.

Age
Surgery is performed on individuals of any age, although per-
sons at both extremes of age (infants and elders) are at greater
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: LIFE SPAN CONSIDERATIONS
Surgery in the Elderly Client

Morbidity and mortality rates for surgical clients
older than age 90 years are much higher than

for those age 70 to 75 years (Hogstel, 2001).

Elderly clients do not tolerate emergency or long,
complicated surgery as well as do younger clients
because of a lesser ability to adapt to physical and
psychological stress. r

=

risk for complications. Infants easily become dehydrated or
fluid overloaded with resultant electrolyte imbalances. Be-
cause their metabolic rate is two to three times that of adults,
infants can receive formula up to 6 hours before surgery, and
breastfed infants can be nursed up to 4 hours before surgery.
Infants may then have clear liquids for up to 2 hours before
surgery.

Body temperature regulation and the renal, immune,
and respiratory systems are different in infants than in adults.
Renal function in the infant is comparatively less efficient
because of a lower glomerular filtration rate and less efficient
renal tubular function (Phillips, 2007). This leads to retention
of anesthesia and medications and to fluid overload. Because
of a comparatively larger ratio of body surface area to body
mass, infants are also more prone to hypothermia when placed
in a cool environment or when large areas of their body sur-
face is exposed. Furthermore, an immature immune system
renders the infant more susceptible to infections. Because of
a smaller and less developed anatomic structure and enlarged
tongue and lymphoid tissue, the infant is also more prone to
respiratory obstruction. The nursing process and nursing care
is tailored to meet the unique needs of the infant client.

Elderly clients experience many physiologic changes
associated with aging and are more likely to have degenera-
tive disease in many organs. Elders are more likely to become
dehydrated and are thus less able to adapt to fluid loss during
surgery. The elderly client is also more sensitive to central ner-
vous system depressants used during the perioperative period;
however, even elderly clients favorably tolerate extensive sur-
gery when carefully assessed and managed.

Nutritional Status

Nutritional assessment includes evaluation of individual defi-
ciencies or excesses that place the client at greater risk for comp-
lications during surgery. Surgery increases the body’s need for
nutrients necessary for tissue healing and resistance to infection.
Nutritional deficiencies place the client at greater risk
for fluid and electrolyte imbalance, delayed wound healing,
and wound infections. The malnourished individual has
diminished stores of carbohydrates and fats; in such instances,
proteins are used for energy instead of tissue building and
restoration. In addition to carbohydrates and fats, vitamins
B complex and C are also significant because these vitamins
are essential to healing. Poor nutritional status also adversely
affects liver and kidney function, leaving the client with a poor
tolerance for anesthetic agents and a tendency for bleeding.
Nutritional excesses or obesity increase the risk for
respiratory, cardiovascular, and gastrointestinal complications.
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Obesity makes access to the surgical site more difficult, which
prolongs surgical time and increases the amount of anesthetic
agents required. Because inhalation anesthetics are absorbed
by and stored in adipose tissue and released postoperatively,
recovery time from anesthesia is slower in the overweight cli-
ent. Adipose tissue is less vascular and more difficult to suture,
which predisposes the client to wound infection, delayed
wound healing, and increased incidence of wound complica-
tions, including postoperative incisional hernias. Failure to
exercise and ambulate increases the chances of decreased
respiratory function, accompanied by atelectasis and pneu-
monia, and also leads to decreased wound healing and an
increased risk of thrombus formation. Often, obese clients
also have other chronic conditions, such as hypertension or
diabetes mellitus that increase the likelihood of surgical com-
plications. In some surgical situations, such as joint replace-
ment, surgery is delayed until nutritional status improves and
the client loses weight.

Fluid and Electrolyte Status

Dehydration and hypovolemia, with correlating electrolyte
disturbances, predispose a client to complications during and
after surgery. Both are caused by diarrhea, excessive naso-
gastric suctioning, inadequate oral intake, vomiting, and/or
bleeding. The complications of fluid and electrolyte imbalance
are numerous and varied. Changes in fluid and electrolyte
balance affect cellular metabolism, renal function, and oxy-
gen concentration in the circulation. Nursing care focuses on
administering parenteral fluids or blood products as prescribed,
keeping a detailed intake and output record, and evaluating
results of laboratory studies.

Respiratory Status

Respiratory assessment includes detection of acute and
chronic problems. Because acute respiratory infections may
lead to bronchospasms or laryngospasms, surgery for clients
with these conditions is delayed or contraindicated. Chronic
respiratory problems, such as asthma and chronic obstruc-
tive pulmonary disease, impair the client’s gas exchange and
increase the risk associated with inhalation anesthetic agents.

0) PROFESSIONAL

Client’s Psychological Condition

The client “who fears dying while under anesthesia
runs a greater risk of cardiac arrest on the
operating table than [do] clients with known
cardiac disease” (Phillips, 2007).

e The psychological condition of the client can
have a stronger influence than does the physi-
cal condition.

e Encourage clients to express their feelings and
fears about receiving anesthetic and having
surgery.

e Observe the client for nonverbal clues indicat-
ing anxiety.

e To reduce client anxiety, explain what happens
throughout the surgical experience.

Clients with chronic respiratory problems are more likely to
develop atelectasis and pneumonia.

Respiratory assessment as performed by the nurse
includes assessing breath sounds, color of the skin and
mucous membranes, and for shortness of breath (dyspnea)
and coughing. All clients, and especially those clients who smoke
and have chronic lung disease, are taught deep breathing, use of
incentive spirometry, coughing, and preoperative turning.

Cardiovascular Status

Cardiovascular assessment focuses on such diseases as
angina, recent myocardial infarction or cardiac surgery,
hemophilia, hypertension, and congestive heart failure. Cli-
ents with a history of cardiac disease are prone to developing
complications such as dysrhythmias, hypotension, myocar-
dial infarction, congestive heart failure, cardiac arrest, stroke,
shock, deep vein thrombosis, thrombophlebitis, or pulmo-
nary embolism.

Also assess for anxiety; elevated blood pressure; slow,
rapid, or irregular pulse; chest pain; edema; coolness or
cyanosis/discoloration of extremities; weakness; and short-
ness of breath (dyspnea). All clients are taught postoperative
leg exercises to prevent thrombophlebitis. The goal of nursing
care is to improve the client’s cardiovascular condition to the
highest degree possible by promoting rest alternated with
activity; encouraging a low-sodium and low-cholesterol diet;
administering heart medications; and judiciously administer-
ing parenteral fluids and recording intake and output.

Renal and Hepatic Status

Because many medications and anesthetic agents are detoxified
by the liver and excreted by the kidneys, renal and hepatic suf-
ficiency constitute a major concern. Renal disease affects fluid
and electrolyte balance and protein equilibrium. Liver disease
causes bleeding tendencies and carbohydrate, fat, and amino
acid imbalances that impair wound healing and increase the
risk of infection. Assess for symptoms of urinary frequency,
dysuria, and anuria and record the color and amount of the
urine. Also assess for a history of bleeding tendencies, easy
bruising, nosebleeds, and use of anticoagulants. The most
commonly ordered preoperative tests to assess renal function
are urinalysis, blood urea nitrogen (BUN), and creatinine. The
most common liver tests are prothrombin time (PT), partial
thromboplastin time (PTT), bilirubin, and the liver enzymes
alanine aminotransferase (ALT) and aspartate aminotrans-
ferase (AST). Nursing care focuses on administering fluids and
adequate nutrition, monitoring fluid intake and output, and
evaluating results of laboratory tests.

Neurological, Musculoskeletal,
and Integumentary Status

Assess the client’s overall mental status, including level of
consciousness; orientation to person, place, and time; and
the ability to understand and follow instructions. Note skin
condition, including turgor and any rashes, bruises, lesions,
or previous incisions. Assess client mobility and sensation
through observation of both range of motion and ability to
ambulate and through client statements. Note any abnormali-
ties, injuries, or previous surgery and assess the risk for falls.
The presence of internal or external prostheses or implants
such as pacemakers, heart valves, or joint prosthesis is also
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Postoperative Leg Exercises

Activity Instructions

Leg lifts 1. While lying on back or in a
semi-sitting position, raise
the leg off the bed.

. Hold for count of five.
. Lower leg to the bed.
. Repeat five times then pro-
ceed to other leg.
Perform every hour.

Dorsiflexion 1. Flex ankles and raise toes
and hyper- toward head, stretching
extension of posterior calf.
ankles . Hold for a count of two.

. Relax.

. Repeat five times then pro-

ceed to other foot.
Perform every hour.

Foot circles 1. Point the toe and raise the
leg slightly off the bed.

. Use the great toe to trace a
circle in the air, first to the
right and then to the left.

. Repeat five times, then
proceed to the other foot.

Perform every hour.

noted, because the presence of these may necessitate preop-
erative antibiotics.

Thin clients, clients undergoing long surgical proce-
dures or vascular procedures, and elderly clients are the
most vulnerable to neurological, musculoskeletal, or integu-
mentary injuries. Some underlying disease processes, such
as edema, infection, cancer, osteoporosis, arthritic joints,
or neck or back problems, also place a client at greater risk
for injury. Clients who are malnourished, anemic, obese,
hypovolemic, paralyzed, or diabetic are also prone to skin
breakdown. Information gathered about the neurological,
musculoskeletal, and integumentary systems is used to
prepare the surgical site, for surgical positioning, and as a
comparative basis for postoperative assessments and com-
plication screening.

Endocrine and Immunological Status

Clients with diabetes are scheduled as early in the morning as
possible, and a fasting glucose drawn immediately before sur-
gery. Surgery is a stressor, and stress raises the serum glucose
level in the client with diabetes. Thus the morning dose of
insulin usually is adjusted.

When anesthetized during surgery, the diabetic client
exhibits very few symptoms of glucose imbalance. Serum
glucose must therefore be checked frequently during sur-
gery, usually by the anesthesia provider. Stability is attained
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by the administration of insulin, glucose, or both. Besides
hyperglycemia and hypoglycemia, a diabetic client is more
prone to fluid and electrolyte imbalances, infection including
respiratory and urinary tract infections, neurogenic bladder,
impaired wound healing, ketoacidosis, deep vein thrombosis,
thrombophlebitis, and pulmonary embolism.

Because the immunological system protects the client
from infections, the immunocompromised surgical client is
very prone to infection. Clients receiving steroids or chemo-
therapy, or who have systemic lupus erythematosus, Addison’s
disease, or acquired immunodeficiency syndrome (AIDS) are
considered immunocompromised. The immune response in
these clients is weakened or deficient, resulting in an increased
incidence of infection. Because surgery breaks the integrity
of the skin and the normal inflammatory response is sup-
pressed, wound healing may be impaired. Strict adherence to
aseptic technique (covered later in this chapter) is thus even
more imperative. Prevention of infection is crucial in these
clients. The role of the nurse is to communicate the presence
of potential immunosuppression to other health care team
members involved in the client’s care and to prevent infection
by practicing aseptic technique.

Medications

Knowledge of the client’s use of drugs for recreational or
therapeutic purposes is essential to preoperative assessment.
The history of medication usage by the client should include
type and frequency of use for over-the-counter, prescrip-
tion, and street drugs. The use of certain drugs affects the
client’s reaction to anesthetic agents and surgery. Some
drugs increase surgical risks; these medications usually are
temporarily discontinued before surgery. Other medications,
such as heart or hypoglycemic medications, may still be given
even though the client is to undergo surgery; the surgeon or
anesthesia provider writes specific orders in such instances.
Dosages of medications may also be adjusted during the peri-
operative period.

b PROFESSIONAL

Questions to Assess Psychosocial
Status

e Why are you having surgery?
e When did this problem start?
¢ What do you think caused this problem?

e Has this caused any problems in your relation-
ships with others?

e Has your problem prevented you from working?

e Are you able to take care of your own needs?

e Are you experiencing any discomfort or pain?

e What are you expecting from this surgery?

¢ |s there anything that you do not understand
regarding your surgery?

e Are you worried about anything?

e Will someone be available to assist you when
you return home?

Copyright 2010 Cengage Learning, Inc. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.



20 UNIT 1 Essential Concepts

Chronic alcohol use increases surgical risk because it is
often accompanied by impaired nutrition and liver disease.
Postoperatively, the client may exhibit delirium tremens or
acute withdrawal syndrome. Furthermore, pain medication
may be less effective.

PSYCHOSOCIAL HEALTH
ASSESSMENT

The psychosocial health status of the client is also assessed.
The nurse elicits the client’s perceptions of surgery and the
expected outcome. The nurse also ascertains the client’s cop-
ing mechanisms and the client’s knowledge level and ability to
understand. The data collected are incorporated into nursing
care throughout the perioperative experience.

Cultural beliefs can influence a client’s perception of
surgery. For example, some cultures believe that surgery is a
“final effort” performed only when all other possible treat-
ments have been of no avail. Furthermore, surgeries that cause
changes in the appearance of the body can alter body image
and self-esteem; the client may worry about being sexually
attractive or active after surgery.

The nurse provides an opportunity for the client to
express his spiritual values and beliefs. Many clients wish to
see a member of the clergy before having surgery.

SURGICAL CONSENT

An informed consent is a legal form signed by the client

and witnessed by another person that grants permission to

the client’s physician to perform the procedure described by

the physician. An informed consent is needed whenever these

situations occur:

« Anesthesia is used.

« The procedure is considered invasive.

« The procedure is nonsurgical but has more than a slight
risk of complications (such as with an arteriogram).

« Radiation or cobalt therapy is used.

Informed consent protects both the client (against
unauthorized procedures) and the physician and the health
care facility and its employees (against claims that an unau-
thorized procedure was performed). Although the ultimate
responsibility for obtaining the informed consent lies with the
physician, the nurse often obtains and witnesses the client’s
signature and ensures that the client signs the consent form
voluntarily and is alert and comprehending of the action.

Impending Surgery

e Some clients desire special religious rites before
surgery.

e Some clients may not want to receive blood
transfusions or other treatments.

e All client beliefs are respected.

Most hospitals use a standard preprinted form. The infor-
mation written by the health care personnel is specific to the
individual client. The client’s signature on the consent form
indicates the information has been read and is correct. The
client has the right to refuse treatment even after signing the
consent. When this occurs, the nurse informs the physician
immediately of the client’s decision.

PREOPERATIVE TEACHING

The client about to have surgery is at risk for knowledge deficit
related to preoperative procedures and protocols and postop-
erative expectations. The potential benefits of preoperative
teaching include reduced anxiety and more rapid recovery with
fewer complications and shorter hospitalization. Reduction in
anxiety has a secondary benefit: The client usually requires less
medication for pain. The purposes of preoperative teaching are
to (1) answer questions and concerns about surgery, (2) ascer-
tain the client’s knowledge of the intended surgery, (3) ascertain
the need or desire for additional information, and (4) provide
information in a manner most conducive to learning.

One-on-one sessions constitute the most personal
method of instruction, but try to include the family or sig-
nificant other when possible. The level of learning increases
when more than one teaching medium is used. For example,
using materials such as videotapes, charts, tours, anatomic
models, pictures, and brochures reinforces both visual and
auditory learning. Demonstration followed by return demon-
stration is helpful. Written instructions serve as a reference for
later use. Make instructions simple, using terms the client can
understand. Any unfamiliar words or concepts are thoroughly
explained.

Clients are often interested in any information that
describes the sights, sounds, tastes, feelings, odors, and tem-
perature of what they are about to experience. For example, the
feeling of relaxation from preoperative medications; the sounds
of instruments or equipment in the operating room (OR); the
pressure from the automatic blood pressure cuff; the warmth or
coolness of skin-preparation solutions; or the brightness of the
ORlights are all sensations the client may experience. Analogies
or stories of real or fictitious situations of sensory experiences
help the client understand. The teaching methods used strongly
influence the client’s learning and retention of information.

Preoperative teaching begins as soon as surgery is agreed
upon. Instructions given over the phone and/or mailed to
the client during the time leading up to surgery are beneficial.
Just before surgery, a brief review with additional information
tailored to the needs of the client are given. Give the client an
opportunity to ask questions.

Information always is targeted to the client’s needs and
according to the client’s level of knowledge and anxiety.
Mild-to-moderate anxiety actually heightens a person’s alert-
ness and motivates learning. Mildly anxious clients receive
the most complete instructions. Moderately anxious clients
receive less information but more attention to specific areas of
concern. Severely anxious clients receive only basic informa-
tion but are encouraged to verbalize their concerns. Clients in
a state of panic are unable to learn; in such cases, no instruc-
tion is given, and the surgeon is notified.

PHYSICAL PREPARATION

Extremely close attention is given to identifying the proper
client both verbally and by reading the identification name
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O CLIENTTEACHING

Preoperative Teaching

¢ Introduce self
— Identify role in client’s care

Determine client’s knowledge level and need or
desire for addition information

Explain the routine for the day of surgery
— Restricted food or fluid intake

— Intravenous fluids

— Premedication

— Time of surgery

— Anticipated length of surgery

— Transportation to the OR

— Special skin preparations

— Type of surgical incision (Figure 2-1)
Familiarize client with the OR environment
— Operating room lights and table

— Accessory equipment

— Monitoring equipment

— Anesthesia induction

Include significant others

— Time to arrive at the hospital

— Location of the surgical waiting area

— What to expect when the client returns to
the unit

Explain postanesthesia care unit (PACU)
— Location of recovery room

— Purpose of recovery room

— Routine of postanesthesia care

Identify anticipated dressings, drains, catheters,
casts, etc.

Demonstrate and evaluate client’s proficiency
with:

— Coughing and deep breathing exercises

— Turning

— Incentive spirometry

— Extremity exercises

— Any special transfer procedures or aids
required after surgery

Describe pain management strategies appropri-
ate for the specific surgical procedure

band and to verifying the operative procedure. This is com-
pleted through client statements, surgeon verification, and
the signed surgical consent form. Particular attention is given to
differentiating between right and left operative sites.

Special care is given to the preparation of the operative
site to lessen the chance of infection. The operative site is
thoroughly cleansed with an antiseptic soap such as povidone-
iodine to reduce the number of microorganisms on the skin.
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FIGURE 2-1 Common Surgical Incisions; A, Sternal Split;
B, Oblique Subcostal; C, Upper Vertical Midline; D, Thoraco-
abdominal; E, McBurney; F, Lower Vertical Midline;

G, Pfannenstiel

Typically, the operative site is not shaved, but if shaving is to
be performed, it is done in the OR immediately before sur-
gery. To reduce the number of bacteria in the gastrointestinal
tract for gastrointestinal, peritoneal, perianal, or pelvic sur-
gery, an enema is ordered. Enemas prevent contamination of
the peritoneal area by fecal content passed during surgery. The
reduction in colon size related to the loss of bulk also helps
prevent colon injury and increases visualization of the ope-
rative site. Enemas are usually given the night before surgery.
If the enema is done at home, give the client detailed instruc-
tions. Many types of surgery require special preparations. The
specific protocol for each surgical procedure is available from
the health care facility or the physician.

Check the client’s vital signs, including blood pressure,
temperature, pulse, and respirations. Some changes in vital
signs are normal as a result of anxiety. If marked differences
exist from the baseline data, however, the surgeon is notified.

Assist the client in putting on a hospital gown, hair cap
and, if ordered, antiembolic hose sized according to client
size. Institutional policy usually requires the removal of all
jewelry, including body jewelry. Hairpins, wigs, and prosthe-
ses also are removed. The nurse is responsible for recording
the disposition of any personal items removed for surgery.
If policy requires, nail polish (from at least one nail, if dark pol-
ish) is removed to read oxygen saturation via pulse oximetry.
Makeup is also removed so that skin color is observed.

V¥V SAFETY V

lodine Allergy, Latex Allergy

e Each client is asked about allergy to iodine and
latex.

e If aclient is allergic to either, document the
allergy on the client’s record and inform the
surgeon and OR personnel so that an iodine-
free solution and latex-free equipment is used.

VAV A A & & & L L4
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22 UNIT 1 Essential Concepts

Allergies to medication, food, and chemicals (including
contrast agents) are verified, as are previous blood reactions.
The nurse differentiates between a medication intolerance
and a true allergic reaction. With an intolerance to certain
medications, the client may experience side effects that are
unpleasant. For example, many clients experience nausea
when given morphine; although unpleasant, this is not a drug
allergy. A true allergy produces a skin reaction or anaphylactic
reaction, where the client experiences cardiorespiratory reac-
tions that may be life threatening, such as hypotension and
pulmonary edema. A client with multiple food allergies is also
prone to hypersensitivities to medications. When allergies
are identified, the client’s chart is marked accordingly, and an
allergy wrist band is put on the client. By being aware of and
alerting other team members to the client’s allergies, client
safety and comfort are maintained.

Verify the NPO (nothing by mouth) status of the client
for the time specified by the surgeon’s order. Restricting oral
intake reduces the possibility of aspiration. If surgery takes
place in the afternoon, the client has a clear liquid breakfast if
ordered by the surgeon. Careful client instruction is required
because surgery may need to be postponed if the client eats
or drinks.

In addition to the previously outlined preparations,
remove dentures and bridgework to prevent loss, damage, and
possible dislodgement and airway obstruction during the sur-
gery. Ensure that the client has an empty bladder by allowing
time for the client to void before transfer to surgery.

Identify any sensory deficits of the client and commu-
nicate this information to other health-care team members.
Glasses, contact lenses, and hearing aids are usually removed
to prevent loss or damage; if policy allows, however, it is best
to leave these items in place so the client is better able to see
and hear. Then the nurse is responsible for communicating the
presence of these aids to the surgical team members.

The surgeon or anesthesiologist (a doctor trained in
providing anesthesia) may order preoperative medication.
The nurse gives the medication by the prescribed route (intra-
muscular, intravenous, or oral) at the specified time (typically
1 hour before surgery). Preoperative medications may be
ordered “on call,” which means that the nurse is notified by a
member of the surgical team when the preoperative medica-
tion is to be given. Before administering the medication, ask
the client to void. After administering the preoperative medica-
tion, raise the side rails of the gurney or bed, put the bed in the
lowest position, and instruct the client not to get up without
assistance.

i PROFESSIONAL

Implementing NPO Status

e Explain reasons for NPO status to the client.

e Remove any food and water from the client’s
overbed table and nightstand.

e Mark the client’s door and bed with an NPO
sign.

e Mark the client’s Kardex, electronic medical
records, and other nursing information sources.

e Notify the dietary department.

| |

] LIFE SPAN CONSIDERATIONS

Preparation for Surgery

For pediatric clients:

e Provide physical and psychological preparation
at the child’s level of understanding.

e Listen carefully to the child to promote under-
standing.

e Ask the child to point to the operative site on
self or doll.

e Be honest and truthful.

The elder client may have:
* Increased risk of complications including infection.

e Increased incidence of coexisting conditions.

e Unpredictable response to medications and
anesthetics.

e Greater need for support from family and sig-
nificant other.

e Increased skin and bone fragility.

e Nutritional and financial deficiencies.

e Impaired vision and hearing.

e Impaired or slowed thought processes and
cognitive abilities.

e Fear of death, loss of independence, and
change in lifestyle.

When the surgical team is ready, the client is transported
on a gurney by a member of the OR team, typically an orderly.
The client is always transported feet first and with the side
rails up to ensure safety and minimize the likelihood of diz-
ziness and nausea. The client may be taken to a preoperative
holding area first (Figure 2-2). The nurse instructs the family
or significant others where to wait.

The information collected as part of preoperative prepa-
ration is documented in the client record, usually on a pre-

operative checklist. Figure 2-3 (p. 23) illustrates a typical
preoperative checklist. This checklist is completed before the
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FIGURE 2-2 The holding area is used for clients who are
waiting to have surgery.
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CK NURSE
) COMMENTS CK (v)

COMPLETE NIGHT BEFORE SURGERY

List allergies

Procedure scheduled

Surgical permit signed/witnessed

History/physical on chart and/or dictated

Preanesthetic evaluation done

Able to state type and purpose

Demonstrates ability to perform: Deep breathing, turning and coughing exercises

Leg exercises

P.M. care with shower or bath given

Nail polish removed and makeup removed

Old chart requested and obtained

Type and crossmatch for units of blood

Blood consent signed and witnessed

Labor work a. CBC b. UA
Tonsillectomy and adenoidectomy patients: a.__ PTT b.__ PT c.__ Platelets
If ordered by MD:  a.ECG ___ b.Chest X-ray

Add other lab work ordered (specify)

Notify surgeon of abnormal lab work

New progress note and physician order sheet on chart

Weight

NPO after midnight (if applicable)

Signature of Nurse

Date

COMPLETE DAY OF SURGERY

Jewelry removed and secured with responsible party

Dental prosthesis and contact lenses removed

Voided on call to surgery

Indwelling catheter ordered and inserted

Tampon removed

Identiband and/or bloodband on/checked for accuracy

Time Pulse Resp B/P Temp.

Pre-op medicine given medication Time

AM PM

Siderails up and bed to lowest level

Patient instructed not to get out of bed without nursing assistance

Addressograph plate/MARs on chart

VS 30 minutes after pre-op (if remains on unit)

BP P R T

Old chart sent to surgery per request

Surgical prep done and checked

To surgery Time Via

Signature of Nurse

Holding Room Nurse Signature

Date
Date

FIGURE 2-3 Sample Preoperative Checklist
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client leaves the clinical unit or upon the client’s admission to
ambulatory surgery. The nurse also verbally communicates
to other health-care members any necessary information
collected.

INTRAOPERATIVE PHASE

The intraoperative phase is the time during the surgical
experience that begins when the client is transferred to the
OR table and ends when the client is admitted to the postan-
esthesia care unit (PACU).

PHYSICAL DESCRIPTION OF THE
OPERATING ROOM ENVIRONMENT

For the purposes of preventing wound infections, the surgical
suite is environmentally controlled. Personnel restriction and
geographic isolation from other areas of the hospital or clinic
are part of this control. Constant filtered airflow and posi-
tive air pressure in the OR also aid in environmental control.
Clean areas and contaminated areas are separated within the
suite. Equipment and supplies needed for each client are in
the surgical suite so members of the surgical team do not have
to leave the area.

ORs vary in size depending on the amount of equipment
needed for each particular type of operation. Supplies and
furniture are limited to prevent dust collection and are usually
made of stainless steel to withstand corrosive disinfectants. Fur-
niture and equipment are easily movable on wheels. In addition
to general illumination from ceiling lights, the operative site
is illuminated by overhead operating lights. Figure 2-4 shows
a typical OR. The temperature of the room can be adjusted
but usually is maintained at a cool 66°F to 68°F. This provides
comfort for the surgical team (the members of which wear
gowns, gloves, and masks under hot lights). This temperature
also is an unfavorable environment for bacterial incubation and
growth.

The client entering the OR is confronted with an envi-
ronment that is most likely unfamiliar. The OR is cold. The
surgical team members dress in surgical scrubs and have their
hair covered by caps and their faces covered by surgical masks,
making them appear impersonal and distant. The sounds of
equipment being prepared can be unfamiliar and alarming.
The terminology used in conversations among OR personnel

F1GURE 2-4 Typical Operating Room and Proper Surgical
Attire (Photo courtesy of the U.S. Army.)

may be foreign. These elements combined with the sight of
ominous overhead lights and the feel of the hard OR table may
increase the client’s fear, anxiety, and feelings of powerlessness.

MEMBERS OF THE
SURGICAL TEAM

The surgical team is a group of hospital personnel assigned
to see a client successfully through an operative procedure.
At no other time during hospitalization will the ratio of
personnel to client be greater than when the client is under-
going surgery. The surgical team includes sterile dressed
(without microorganisms) team members: the surgeon, the
first assistant (a physician or RN who assists the surgeon in
performing hemostasis, tissue retraction, and wound closure),
and the scrub nurse (an LP/VN, RN, or surgical technologist
who, under the direction of the circulating nurse, prepares and
maintains the integrity, safety, and efficiency of the sterile
field throughout the operation). These team members scrub
their arms and hands, don sterile gowns and gloves, and then
perform their duties in the sterile field. The sterile field is that
area surrounding the client and the surgical site that is free
from all microorganisms. It is created by using sterile drapes
to drape the work area and the client. Other team members,
dressed in nonsterile attire, include the anesthesia provider
(an anesthesiologist or anesthetist) and circulating nurse
(an RN responsible for management of personnel, equipment,
supplies, environment, and communication throughout a sur-
gical procedure). These team members perform their duties
outside of the sterile field. Each team member has a clearly
defined role and duties. Clear communication among team
members and coordination of their activities improve the
most favorable outcome for the client.

ASEPSIS

Prevention of infection is the responsibility of the entire surgi-
cal team. The environment of the surgical client contains both
pathogenic (disease-producing) and nonpathogenic micro-
organisms. When the skin, a prime barrier to infection, is
broken, as during surgery, susceptibility to a bacterial invasion
increases. Bacteria carried by dust or nose and throat droplets
are easily transported by air currents.

Asepsis is the absence of pathogenic microorganisms.
Aseptic technique is a collection of principles used to
control and/or prevent the transfer of pathogenic microor-
ganisms from sources within (endogenous) and outside
(exogenous) the client. For example, scrubbed persons wear
sterile gowns and gloves; sterile drapes are used to create a
sterile field; items used in a sterile field are sterilized; and
those working within a sterile field maintain the integrity of the
sterile field. Aseptic technique is applicable to other nursing
functions such as changing dressings, inserting a Foley catheter,
or preparing for an obstetrical delivery. Thus, the practice of
aseptic technique is not confined to the OR, but applies to
other clinical nursing units and other procedures as well.

The practice of aseptic technique requires the develop-
ment of sterile conscience, an individual’s personal sense
of honesty and integrity with regard to adherence to the
principles of aseptic technique. Aseptic technique must be
strictly followed. Doing so requires constant assessment
and monitoring of self and others. It is sometimes easier or
less expensive to overlook an infraction of aseptic technique
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Sterile Conscience

How can you use a sterile conscience when provid-
ing nursing care?

rather than to correct that infraction. This must never be
allowed. Compromising the principles of aseptic technique
may increase the likelihood of infection and, thus, harm to
the client.

SURGICAL HAND SCRUB

An item is considered sterile when all microorganisms are
removed. The skin, however, cannot be sterilized. For this rea-
son, the sterile team members wear gloves as barriers between
the sterile field and the skin. Because accidental tearing or
puncturing of the surgical glove and resultant introduction
of microorganisms into the surgical wound are possible, the
sterile team members must take measures to lower the number
of microorganisms on their hands and arms. The surgical hand
scrub, performed before gowning and gloving, removes soil and
transient (not always present and easily removed) microorgan-
isms from the hands and forearms. The antimicrobial soap used
lowers the count of resident (almost always present and not
easily removed) microorganisms and continues to prevent sud-
den bacterial rebound or regrowth after the scrub is completed.
The surgical scrub thus reduces the possibility of transmission
of microorganisms from the surgical team to the client.
Watches, rings, and bracelets are removed before the
surgical hand scrub. Fingernails must be short, clean, and
healthy. Artificial nails cannot be worn (AORN, 2002a),
although unchipped fingernail polish that has been applied
within the last 4 days may be allowed (AORN, 2002b). The
hands and forearms should be free of breaks in skin integrity.

SURGICAL SKIN PREPARATION

Like the skin of the surgical team members, the skin surface at
the client’s incision site also cannot be sterilized. As with the
surgical hand scrub, the goal of surgical skin preparation at the
client’s incision site is to lower the number of microorganisms
on and near the incision site.

Typically, the client is asked to shower or to wash the
operative site either before arriving at the surgical facility or
immediately before surgery. The client is then transferred to
the OR. After general anesthesia induction or regional block
completion or before local infiltration of the operative site,
the circulating nurse performs the surgical skin preparation.
Using aseptic technique, the circulating nurse scrubs the area
with an antimicrobial soap. Typically the soap used is povidone-
iodine (containing iodine) or chlorhexidine, thus potential
allergies to iodine must be verified. The circulating nurse
scrubs a generous area surrounding the operative site to allow
for extension of the surgical incision if the need arises. The
scrub is completed in an ever-widening circular motion from
the incision site, which is considered clean, to the periphery,
which is considered dirty (Figure 2-S). Once the periphery is
reached, the sponge is discarded, never brought back toward
the center of the area. The concept of cleansing from the center
(incision site) to the periphery also applies to skin preparation
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Operative
site

FIGURE 2-5 Skin Preparation at Operative Site

for other procedures such as intravenous (IV) insertion, chest
tube insertion, thoracentesis, or subclavian catheter placement.
Surgical skin preparation lasts 5 to 10 minutes. After the scrub
is completed, the area is blotted dry with sterile towels. An
antiseptic solution, often also iodine based, is then applied in
the same manner.

INTRAOPERATIVE NURSING CARE

The success of nursing care in the OR is measured by cli-
ent outcomes. The AORN has established client outcome
standards for evaluating perioperative clients upon comple-
tion of surgery. These outcomes state that the client is to be
free from infection and injury related to positioning, foreign
objects, or chemical, physical, and electrical hazards. In addi-
tion, skin integrity and fluid and electrolyte balance are to be
maintained. Consequently, nursing care in the OR strives to
provide these standards to all clients undergoing surgery.
Although the responsibilities of the circulating nurse and
scrub nurse may seem to be a series of tasks or duties, these
same tasks and duties provide quality nursing care to the cli-
ent. The nurse planning for surgery is involved in selection of
equipment and supplies, room preparation, and formation of
the sterile field before the delivery of actual nursing care.
After completion of surgery, the circulating nurse applies
and secures the dressing. When the anesthesia provider is
ready, the client is transferred to a stretcher or a gurney. The
unconscious or semiconscious client is placed in a side-lying
or semiprone position unless contraindicated by the surgical

V¥V SAFETY V¥

Electrical Equipment

e Electrical equipment is plugged into grounded
outlets.

e Electrical equipment is regularly checked by a
bioelectronic technician.

¢ A grounding pad is placed under the client and
in direct contact with the client’s skin.

VY AV AV A & & & & L4
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procedure. If the client is supine, the client’s head is turned
to the side in case the client vomits. The client is then taken
to the PACU, accompanied by the anesthesia provider and
another surgical team member.

POSTOPERATIVE PHASE

The postoperative phase is the time during the surgical expe-
rience that begins with the end of the surgical procedure and
lasts until the client is discharged not just from the hospital or
institution, but from medical care by the surgeon. Upon transfer
from the OR, the client usually goes to the PACU (Figure 2-6).
All clients who receive general anesthesia, spinal anesthesia, or
regional anesthesia are admitted to the PACU. Occasionally,
clients who have undergone surgery with local anesthesia or
no anesthesia or who have received only IV sedation are placed
in the PACU for a short period to be monitored closely until
their conditions stabilize. The PACU is usually located next to
the OR. Typically, it is one large room with individual units for
clients along the perimeter of the room. Each of these units has
an oxygen delivery system, suction, various other supplies, and
cardiac, respiratory, and blood pressure monitoring devices.
Curtains are pulled to provide privacy if needed, but an open
view allows continual assessment of all clients.

POSTOPERATIVE NURSING CARE

The postanesthesia care nurse is an RN specially trained
in caring for immediate postoperative clients. The goal of
postanesthesia nursing care is to promote recovery from
anesthesia and the immediate effects of surgery. The post-
anesthesia nurse has knowledge and skill in recognizing and
treating anesthetic and surgical complications very quickly.
The postanesthesia nurse is empathetic and is able to assess
and manage pain for the client who is not able to express
himself.

Upon the client’s arrival in the PACU, the anesthesia
provider verbally reviews the client’s anesthesia and operative
procedure with the postanesthesia nurse. The postanesthesia
nurse begins the following nursing assessment and care in the
immediate postoperative period:

« Time of arrival in recovery room
« Patency of airway
« Respirations

COURTESY OF DELMAR CENGAGE LEARNING

« Presence of artificial airway devices
— Oral airway
— Nasopharyngeal airway
— Endotracheal airway
« Oxygen saturation
« Need for supplemental oxygen
— Mode of administration
— Flow rate
« Breath sounds
« Color of skin, nail beds, and lips
« Presence of cardiac dysrhythmias
« Other vital signs
— Blood pressure, pulse

« Skin condition (moist or dry, warm or cool) and skin

temperature
« Initiate Aldrete Score
« Intravenous infusion

— Type of solution

— Amount in bottle or bag

— Flow rate

— Appearance and location of IV site
« Dressings

— Amount and character of drainage
« Drains and tubes

— Intactness and function

— Connection to drainage and/or suction

— Amount and character of drainage
« Level of consciousness
o Activity level
o Other assessments according to surgical procedure
« Pain

The postanesthesia nurse notes the client’s arrival time

to the unit and immediately begins to assess the patency
of the airway by placing a hand above the client’s nose and
mouth to feel exhalation. The quality and quantity of respi-
rations are then immediately observed, as is the presence of
an artificial airway. The client is attached to a pulse oximeter
(Figure 2-7), and breath sounds are auscultated. The color

and condition of the skin are noted as part of the respira-
tory assessment. The lips are checked for circumoral pallor.
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FIGURE 2-6 Postanesthesia Care Unit (PACU)

F1GURE 2-7 Client with Pulse Oximeter on Finger
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Peripheral cyanosis may be an indication of hypothermia
rather than respiratory distress. Thus, correlating with the
“ABCs” of airway, breathing, and circulation, the respiratory
system is assessed first.

Because most clients admitted are unconscious and have
received muscle relaxants during surgery, respiratory exchange
is often affected. Snoring, stridor, labored chest movement, ster-
nal retractions, cyanosis, and apnea are all signs of respiratory
distress. Respiratory distress is the gravest of all complications
because respiratory crisis and subsequent death occurs in a mat-
ter of minutes if distress is not observed and treated quickly. In
the event of any signs of respiratory distress, the postanesthesia
nurse must be alert to the possibility of respiratory arrest and be
ready to initiate cardiopulmonary resuscitation.

The Aldrete Score, also known as the Postanesthetic
Recovery Score, is used in PACUs to objectively assess the
physical status of clients recovering from anesthesia and
serves as a basis for discharge from the PACU (Table 2-2).
The Aldrete Score was adapted to also assess the readiness
of clients for discharge from ambulatory surgery. The first
five items are used for discharge from the PACU. Clients are
assessed at the time of admission to the PACU and every
15 minutes until discharge. The first five items include assess-
ing activity, respiration, consciousness, circulation, and color
(oxygen saturation). Each of the five items is scored from
0 to 2, according to the degree of functional disturbance.
The score is expressed as a total score, with 10 being the
maximum. Typically, a minimum score of 8 is required for
discharge from the PACU.

Fluid intake and output are assessed. The amounts
and types of IV solutions hanging are identified, as are
any added medications. The IV fluids are infused according
to the surgeon’s order and are run at a specified rate. The IV
site is assessed for patency, redness, and swelling. The client is
restrained as necessary to maintain patency of the IV site. All
other infusions and irrigations are also assessed.

Dressings and/or peripads are checked for any evidence
of bloody drainage and the amount noted so that any subse-
quent appearance of blood may be accurately evaluated. All
drainage tubes are then connected, and the type of drain and
the drainage amount are recorded according to physicians’
orders. Table 2-3 outlines common types of drains placed
in surgery. Urinary output is also monitored. Scanty urinary
drainage (<50 mL/hour or as ordered) is reported to the
surgeon.

Surgical drains are placed so the wound can drain freely
of blood clots, body fluids, pus, and necrotic material that
otherwise would collect in the wound and provide a rich
medium for bacterial growth. Figure 2-8 illustrates com-
mon drainage devices. All drains are inserted at the opera-
tive site and exit through the incision or a separate stab
wound adjacent to the incision. The type of drain is chosen
according to the location of wound, size of wound, and
type of drainage anticipated. The use of drains decreases
pain and infection and aids wound healing; however, if the
wound is draining, the skin is not closed, and a pathway
exists for the entrance of microorganisms. Drain sites can
thus also be a source of infection. Potential complications
of drains include hemorrhage, sepsis, drain loss, and bowel
herniation. Nursing care for drains includes assessing the
color, character, and odor of drainage; ensuring the patency
of the drain (making sure there are no kinks in the tubing);
and ensuring that the drain does not accidentally become
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TABLE 2-2 Aldrete Score/Postanesthetic
Recovery Score

Activity Able to move 4 extremities voluntarily
or on command 2
Able to move 2 extremities voluntarily
or on command 1
Able to move 0 extremities voluntarily

or on command 0

Respiration  Able to breathe deeply and cough
freely
Dyspnea or limited breathing

Apneic

Conscious-  Fully awake
ness Arousable on calling
Not responding

NN O =N o =N

Circulation B/P + 20% of preanesthetic level
B/P + 20% to 50% of preanesthetic
level

B/P + 50% of preanesthetic level

Color Normal
Pale, dusky, blotchy, jaundiced, other
Cyanotic

o =N o =

Additional Assessments: Aldrete Score/
Postanesthetic Recovery Score for Clients Having
Anesthesia on an Ambulatory Basis

Dressing Dry and clean
Wet but stationary or marked

Growing area of wetness

Pain Pain free
Mild pain handled by oral medication
Severe pain requiring parenteral
medication

== N o =N

Ambulation  Able to stand up and walk straight
Vertigo when erect

Dizziness when supine

Able to drink fluids
Nauseated
Nausea and vomiting

Fasting/
Feeding

Urine Has voided
Output Unable to void but comfortable
Unable to void and uncomfortable

(@ IE V] o = N o =2 N O

Courtesy of J. Antonio Aldrete, M.D., M.S., Defuniak Springs, FL.

dislodged. Table 2-4 lists additional nursing care according
to surgical procedure.

Part of the neurological assessment involves assessing
the activity level or the ability to move extremities volun-
tarily. The ability to move extremities on command indicates
voluntary movement. Hearing is the first sensation to return
to the client after having been anesthetized. Clients in the
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Table 2-3 Description, Uses, and Nursing Care of Common Drainage
Devices Placed During Surgery

UNIT 1 Essential Concepts

EXAMPLE DESCRIPTION

NURSING CARE

Passive  Penrose A single-lumen, soft To remove drain- e Inspect dressing
Ia.tex tUb? tha.t works  age Wher.' more * Check underneath client to ensure drainage has not
with gravity d."'eCtly than a mlnlma! leaked from the side of the dressing
from the surgical amount of drain- ) )
e age is expected  ° Always keep a dressing over drain
e Check safety pin through end of drain
Active Hemovac Closed wound drain-  Used after e Assess the drainage system as appropriate to
Jackson- age system with drain  multiple types of client’s condition for:
Pratt and rese!'voir having p.rocedure.s; pro- 1. Continued drainage
self-suction when res-  vides continuous o )
J-Vac ervoir is compressed  gentle suction of 2. Maintained decompression
Relia Vac the operative site 3. Air-tight tubings
Surgivac toincrease drain- 4 Need for emptying
age of serosan- ] i
guinous fluid and ¢ To reactivate suction, wash hands and wear gloves
collapse tissue to and eye/face protection
facilitate healing ¢ Empty reservoirs every 8 hours, when drainage nears
the full line, or as ordered by the physician
Passive  Davol Large, multilumen To drain intra- e Use one of the smaller or sump ports for continuous
or active Sum tube with a larger abdominal fluids irrigation
p 9 9
Axiom main port for drgln— from abscesses, Calculate intake and output carefully with irrigations
ST age and/or suction cysts, or hema- ) ) )
p and with smaller side  tomas e Place impervious pads underneath client
port(s) for irrigation e Change dressings frequently when saturated
and/or air venting to e Attach to catheter drainage bag if not attached to
help [AEHETE HERLE suction; do not plug sump ports
from being suctioned
against catheter and
damaged
Chest tube Large single-lumen To drain fluid or e Assess breath sounds and respirations, including
Thoraklex drain attached to air from pleural depth, rate, symmetry of chest expansion, color of
closed water-seal cavity mucous membranes, and presence of crepitus with
PI V.
eure Vac

drainage system

suction off or tubing clamped
If present, assess amount and type of suction
Ensure that connections are tight and sealed with tape

Keep chest tube drainage reservoir lower than
client’s chest

Observe for air leaks in air leak indicator or drainage
chamber of drainage reservoir

Place petroleum jelly gauze nearby for quick access
should the tube become dislodged

Measure drainage at least every 8 hours (more
frequently if in a critical care unit or client’s condition
warrants it)

Clamp or milk the chest tube only if ordered by surgeon
Notify surgeon if drainage is greater than 100 mL/hour

Change drainage system when 2/3 full
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F1GURE 2-8 Common Drainage Devices; A, Hemovac;
B, Jackson-Pratt

PACU are asked to squeeze the postanesthesia nurse’s hands
and to plantarflex and dorsiflex the feet.

CONTINUING NURSING CARE
IN THE PACU

After the client has been admitted and assessed in PACU, the
postanesthesia nurse checks the surgeon’s and the anesthesia
provider’s orders and initiates any therapy designated for the
PACU.

The postanesthesia nurse charts on a separate nursing
record for the PACU. Anything unusual must be adequately
documented. If vital signs are in the normal range, the post-
anesthesia nurse checks them every 15 minutes. If vital signs
are unstable, they are checked every S minutes or as often as
necessary until stable. If vital signs fail to stabilize, the sur-
geon and anesthesia provider are notified. The surgical site is
checked at least every 30 minutes. If any initial bleeding has
not subsided, the surgeon is notified. Routine checks are con-
tinued until the client is discharged from the PACU.

The postanesthesia nurse determines whether the client
meets the criteria for discharge from the PACU. Typically,
the client’s vital signs are stable and within the client’s normal
limits. The Aldrete Score is 8 to 10. If the score is 7 or less,
a surgeon’s or anesthesia provider’s order is required for dis-
charge. Also before client discharge, the dressing is checked,
changed, or reinforced according to orders. All other param-
eters are reassessed and charted. Institutional protocol dictates
minimum stay in the PACU. Adults are typically kept in the
PACU for a minimum of 1 hour, except outpatients, who
go to the ambulatory surgery unit when they are awake and
when postmedication time is fulfilled. Children are typically
kept in the PACU until they are awake, stable, and have an
Aldrete Score of 8 to 10. When criteria for discharge are met,
the postanesthesia nurse calls the clinical unit or ambulatory
surgery unit and reports the client’s name, vitals, surgery, and
any other pertinent information. The client is then transferred
to the appropriate unit.

LATER POSTOPERATIVE
NURSING CARE

Before the client’s arrival in the clinical unit, the nurse prepares
for the client. The linen is changed, the bed linen folded down,
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and the room cleared of clutter. Special required equipment,
as directed by the postanesthesia nurse, is gathered. An emesis
basin and tissue are available. The nurse is ready to assess the
client in an organized manner, focusing on the body system
affected by surgery.

Upon the client’s arrival in the clinical unit, the nurse
assists in transferring the client to the bed. Nursing assess-
ment and care of the client upon admission to the clinical unit
includes the following:

« Time of arrival in unit

o Transfer from cart to bed
— Place bed in lowest, locked position, with side rails up
— Place client in position of comfort, or as ordered

« Vital signs including airway assessment and breath
sounds

« Color of skin, nail beds, and lips
« Skin condition (moist or dry, warm or cool)
« Level of consciousness
o Activity level
« Intravenous infusion
— Type of solution
— Amount in bottle or bag
— Flow rate
— Appearance and location of IV site
« Dressings
— Amount and character of drainage
« Drains and tubes
— Intactness and function
— Connection to drainage and/or suction
— Amount and character of drainage
o Urinary output
— Need to void or time of voiding
— Presence of patency and catheter; output/hour
o Pain
— Last dose of analgesia
— Current pain location, intensity, quality
« Compare assessment with PACU report
« Call light within reach
— Reorient client to usage
« Location of family or significant others
« Postoperative orders

A brief assessment, including vital signs, is completed
every 15 minutes for 1 hour; every 30 minutes for 2 hours;
and every hour for 4 hours, or as prescribed by the physician.
The possibilities of postanesthetic complications continue,
but as time passes, different postsurgical complications may
develop; the nurse is responsible for managing these.

1. The client is at risk for Ineffective Airway Clearance caused
by atelectasis and hypostatic pneumonia. Respiratory
complications can still occur with any anesthetized cli-
ent. As in the PACU, the postoperative client is at
risk for ineffective airway clearance, ineffective breath-
ing patterns, and aspir.ation. Now, however, nursing
measures are directed toward preventing ineffective air-
way clearance caused by atelectasis and hypostatic pneu-
monia, both of which usually occur within the first 48
hours postoperatively. In postoperative atelectasis, the

Copyright 2010 Cengage Learning, Inc. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.



30 UNIT 1 Essential Concepts

Table 2-4 Additional Nursing Care According to Classification or
Type of Surgical Procedure

CLASSIFICATION OR
TYPE OF SURGICAL

PROCEDURE NURSING CARE

Orthopedic ® Expose wet casts to the air.
e Check surgeon’s orders for positioning of client; operated extremities typically are elevated.

e Check for digital warmth, color, mobility, circulation (pulses), and sensation in affected
extremity.

Urologic e Attach all catheters to drainage.

e Closely monitor continuous irrigation to ensure that flow in and flow out are equal; if obstruct-
ed, the bladder could rupture.

¢ Increase or decrease irrigation flow rate according to amount of bleeding.
e Assess for chills or elevated pulse, possibly indicative of hemolysis or bacterial infection.

e Assess abdomen for signs of distension and rigidity and report, especially if client complains.

Oral e Suction frequently and carefully around sutures.
e Observe breathing; ensure that drainage or packing does not obstruct airway.
e Apply ice bag, when ordered.

e Remove dental packs as ordered and assess every 15 minutes for further bleeding.

Eye, ears, nose, and Eye surgery e Assess for facial paralysis.

throat (EENT) * Minimize head movement, coughing, vomiting, and restlessness.

Ear surgery e Assess edema and tracheal patency (listening for stridor and observing
for restlessness).

Nose surgery e Maintain open airway; suction orally; and apply ice.

Tonsillectomy ¢ Place on side to facilitate drainage: elevate head of bed; have
suction available; and observe closely for bleeding, vomiting, and
obstruction.

Neurologic ® Assess level of consciousness; be alert to drowsiness, slurred speech, disorientation, or
irritability that differs from that exhibited in the preoperative state.

e Observe for pupil changes: inequality, constriction, and nonreactivity to light.

e Assess for respiratory changes such as snoring, retraction of cheeks and trachea, shallow-
ness, and slowed rate.

¢ Monitor blood pressure and pulse; an elevated blood pressure coupled with a lowered pulse
leads to shock.

e Observe extremity movement for weakness, paralysis, and rigidity; observe for unilateral
drooping of facial features.

e Use caution when medicating.

Laminectomy or ¢ Move only as ordered.

discectomy e Assess sensation, circulation, and motion of extremities distal to
incision.

Craniotomy e Position as ordered.

e Complete a neurological check.

¢ Use Trendelenburg position only with permission of the surgeon
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Table 2-4 Additional Nursing Care According to Classification or
Type of Surgical Procedure (Continued)

CLASSIFICATION OR
TYPE OF SURGICAL

PROCEDURE

NURSING CARE

Vascular (all grafts, e Assess color, sensation, warmth, and mobility of extremity.
carotid endarterectomy, o

Observe presence and strength of pedal and post-tibial pulses.
femoral-popliteal bypass)

e Complete a neurological check for carotid endarterectomy.
¢ Frequently check all dressings and the area directly beneath the client.

¢ Drainage can roll around a curved body part leaving the dressing appearing dry. However,
check the area directly under curved body structures for bleeding.

Thoracic e Closely observe chest tube for patency, amount of bleeding, and air leaks. Tape all connec-

tions. Mark drainage container upon client’s admission and discharge. Assess fluctuation of
drainage in tubing. Attach suction as ordered.

e Observe respirations closely with regard to color change, restlessness, apprehension, dysp-

nea, or mediastinal shift.

e Elevate head of bed 30°, unless contraindicated.

e Encourage coughing and deep breathing.

e Use caution in administering narcotics, especially morphine sulfate, as client cannot afford

respiratory depression.

Pneumonectomy ¢ Do not turn on nonoperative side. Alternately turn from back to oper-
ated side.

Lobectomy and e May turn client to either side.

resection

Gynecologic

¢ Assess vaginal drainage.

bronchioles of the lungs become plugged with mucus so
that air cannot reach the alveoli. The alveoli then collapse.
The client develops dyspnea, fever, tachypnea, tachycar-
dia, and cyanosis. In postoperative hypostatic pneumo-
nia, stagnant mucus promotes the growth of bacteria,
and atelectasis then develops into a secondary infection.
To prevent these complications, actively encourage the
client to cough, deep breathe (with and without incen-
tive spirometry), and turn as instructed preoperatively.
Encourage the client to sit up and ambulate as soon and
as often as ordered. Ensure adequate pain relief measures
so that mobility is well tolerated.

. The client is at risk for Peripheral Neurovascular
Dysfunction, Excess/Deficient Fluid Volume, and Activity
Intolerance. The client continues to be atrisk for decreased
cardiac output and fluid volume deficit. Implement mea-
sures to prevent deep vein thrombosis, thrombophlebitis,
pulmonary embolism, complications of fluid overload,
fluid deficit, hypokalemia, and syncope.

The stress response to surgery, inactivity, pressure
related to body position, obesity, and injury to pelvic
veins during surgery contributes to the formation of
deep vein thrombosis, thrombophlebitis, or pulmonary
embolism. These complications may appear immediately
after surgery or 1 to 2 weeks later. Routinely assess for a
positive Homans’ sign and for warm, tender, reddened,
hardened areas in the calves. To assess for Homans’ sign,

ask the client to forcefully dorsiflex the foot. If pain is felt
in the calf of the leg, it is considered a positive Homans’
sign; if no pain is felt, it is considered a negative finding.
A positive Homans’ sign may indicate thrombophlebitis
and is reported to the surgeon. Deep vein thrombosis
and thrombophlebitis may lead to a pulmonary embolus,
although there is no warning of pulmonary embolism.
When pulmonary embolism occurs, the client experi-
ences dyspnea, chest pain, cyanosis, cough, hemoptysis,
tachycardia, and fever coupled with an elevated white
blood cell count. If the embolism is large enough, shock
develops rapidly. Pulmonary embolism may be fatal.

To prevent the formation of deep vein thrombosis,
thrombophlebitis, and pulmonary embolism, encour-
age the client to ambulate to the extent the client is
able. When in bed, encourage the client to perform
postoperative leg exercises each hour. Antiembolism
stockings are ordered, or a sequential compression
device, which is a boot applied to the legs to simulate
walking by alternate inflation. Remove the boots and
antiembolism stockings every day to cleanse the skin.
Antiembolism stockings and the sequential com-
pression device are not substitutes for leg exercises.
Encourage the client to perform leg exercises.

When ordered, low-molecular-weight heparin, en-
oxaparin (Lovenox), is administered to hemostatically
stable clients who have undergone pelvic, abdominal,
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or thoracic surgery. It is given subcutaneously every 12
hours or daily as ordered until discharge. If preopera-
tive INR levels were within normal range, no labora-
tory test is necessary to determine the drug’s effect.
The regimen is ordered at the surgeon’s discretion.
Measure intake and output and monitor laboratory
findings (e.g., electrolytes, hematocrit, hemoglobin,
and serum osmolality) and signs and symptoms of
hemorrhage by assessing vital signs, skin color and con-
dition, dressings, drains, and tubes, as in the PACU.
Clients often experience syncope when changing
from a lying position to a sitting or standing position.
Assist the client to change positions slowly, proceed in
steps, and allow time for the client’s internal equilibrium
to adjust. Check the radial pulse frequently and ask the
client if he is dizzy or nauseated. If syncope occurs
during ambulation, ask for assistance in obtaining a
wheelchair for the client, use a nearby chair, or lower
the client to the floor until the client recovers. Although
frightening for the client, syncope is not physiologically
threatening unless the client is injured in a fall.

. The client may be at risk for Imbalanced Nutrition: Less

than Body Requirements related to nausea and vomiting,
hiccups, abdominal distension, constipation, and NPO
status. Gastrointestinal complications become more
prevalent after immediate postoperative recovery. The
client may also experience pain related to hiccups and
slowed gastrointestinal function.

Anesthetic agents, narcotics, hypotension, and the
manipulation of the bowel during surgery cause nausea
and vomiting. Handling of the bowel during pelvic and
abdominal surgery causes peristalsis to stop or severely
slow. Bowel function normally returns 2 to S days after
surgery. If bowel inactivity persists, a paralytic ileus
develops. As bowel function resumes, continue to assess
the client for bowel sounds and, if a nasogastric tube is
present, areduction in drainage. As peristalsis returnsin a
discontinuous fashion, the client experiences distention
along with flatulence and gas pains. After bowel sounds
resume in all quadrants, the client is removed from NPO
status according to the surgeon’s orders. Provide good
oral hygiene when the client is NPO and administer
antiemetics as needed for nausea and vomiting.

Hiccups are caused by irritation of the phrenic
nerve. Impulses then cause the diaphragm to contract
rhythmically and violently. Abdominal distention,
gastric distention, and the presence of a nasogastric
tube are common causes, but electrolyte and acid-
base disturbances, intestinal obstruction, and intra-
abdominal bleeding also initiate hiccups. Notify the
surgeon when hiccups are prolonged.

Gas pains and signs and symptoms of abdomi-
nal distention are minimized by early and frequent
ambulation and resumption of oral intake. Frequently
repositioning the client encourages movement of air
through the intestines, relieving gas pains. As air rises
and peristalsis moves from right to left, the client is
moved from lying on the left side (where air will rise
on the right), to lying supine, to lying on the right side
(where air will rise on the left). If the client can toler-
ate it and there are no contraindications, lying prone
with the head turned to the side places pressure on
the abdomen, forcing air to rise and move out through
the rectum. Other nursing care measures to relieve

abdominal distention might include irrigation of the
nasogastric tube, if present. Irrigating the nasogastric
tube may also relieve hiccups.

Constipation is a major source of discomfort for the
client. Analgesics combined with decreased activity and
NPO status are very constipating. Oral fluids and activ-
ity are encouraged. If ordered, the medical regimen of
stool softeners and suppositories are indicated.

. The client is at risk for developing Urinary Retention

related to anesthesia, immobility, and pain. The cli-
ent is also at Risk for Infection related to Foley catheter
placement. The quantity and quality of urine are more
directly related to cardiac output and the perfusion of
the kidneys than to anesthesia, immobility, and pain;
although a stress response following surgery causes the
body to retain fluids for 24 to 48 hours after surgery.
Urine output should be at least 30 mL per hour if a cath-
eter is in place. The catheter is assessed for patency. If not
catheterized, the client should void at least 200 mL at the
first postoperative voiding. Most clients void within 6 to
8 hours after surgery; however, urinary retention occurs
frequently in the postoperative period, especially follow-
ing abdominal or pelvic surgery. Anesthesia depresses
the urge to void. Narcotics, vagolytic agents (anticho-
linergics), and spinal anesthesia also interfere with the
ability to initiate voiding. Facilitate voiding by encour-
aging fluid intake and assisting the client to void in an
anatomically correct position depending on the client’s
condition. Privacy, running water, indirect bladder pres-
sure (placing a firm hand over the bladder), and warm
water over the perineum may also encourage voiding.

If the client has not voided, use a noninvasive bladder
ultrasound instrument to measure the bladder volume.
If the facility does not have a bladder scanner, palpate,
inspect, and percuss the bladder to check for distention.
The surgeon orders a Foley catheter inserted if the client
has a distended bladder or has not voided after 8-10 hours.

. The client may become at risk for Disturbed Sensory

Perception related to anesthesia, narcotics, change of
environment, fluid and electrolyte imbalances, sleep
deprivation, hypoxia, and sensory deprivation or over-
load. The client may also experience Acute Pain related
to the surgical incision; Hypothermia related to anesthe-
sia and surgical environment; and Hyperthermia related
to infection. Alterations in neurological function vary
and manifest as pain, fever, or delirium. Assessing the
level of consciousness is a priority. A change in level
of consciousness may be the first indication of a stroke
and/or increased intracranial pressure. Determining
the level of consciousness is difficult, especially in the
elderly client or at night, when clients are groggy from
being awakened. Often, thoughts will clear if the client
is given the opportunity to thoroughly awaken. Encour-
aging the presence of loved ones, offering explanations,
and listening to the client decreases sensory percep-
tual alterations. Encouraging previous sleep patterns,
providing uninterrupted sleep, and alternating rest and
activity also is beneficial.

Assess and record subjective data regarding pain
location, intensity on a scale of 0 to 10, quality,
and duration as well as factors contributing to pain.
Objective data such as grimacing and crying are also
recorded. Analgesics are usually ordered for admin-
istration via patient-controlled analgesia (PCA) or
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epidural analgesia or intravenously, intramuscularly,
or orally, all on a PRN (as needed) basis. Encour-
age the client to ask for medication before the pain
becomes severe. Offer medication before activity or
painful procedures such as wound irrigation. Attend
to analgesic requests promptly. Ensuring comfort
encourages the client’s full participation in coughing,
deep breathing, turning, and ambulation.

Hypothermia is common in the first few hours fol-
lowing surgery. Offer blankets as needed. Because of
the normal inflammatory response, temperature may
later elevate to a low-grade fever. If temperature rises
higher than 101°F, notify the surgeon. Atelectasis and
dehydration cause elevated temperature (higher than
101°F) in the first 24 to 48 hours after surgery. After
48 hours, temperature higher than 101°F indicates a
wound, respiratory, or urinary tract infection; throm-
bophlebitis; or pulmonary embolism.

The nurse’s primary role is to prevent infection by
using aseptic technique. Once a fever has occurred,
follow orders to ascertain the cause of the elevation by
taking urine, wound, blood, or sputum cultures. Admin-
ister antipyretics as ordered. Providing light covers and
clothing, performing frequent linen changes, offering
cool washcloths, and ensuring a cool environment are
measures that may increase comfort.

. The surgical client is at Risk for Impaired Skin Integrity
and Risk for Infection related to surgical incision. The
nurse generally does not remove the primary dressing
without an order to do so. Bleeding is monitored by
circling the drainage on the dressing and then reas-
sessing later to ascertain whether the drainage area has
increased in size. The dressing also is reinforced with
additional absorbent dressings as needed. In some insti-
tutions, the dressing is changed as necessary after the
first dressing change. Some surgeons prefer no dressing
if there is no drainage or drains.

Drainage on dressings and in drains typically
changes from sanguinous to serosanguinous to serous
over several hours to several days, depending on the
type of surgery. The amount also decreases over the
same time period. Purulent, odorous drainage is a sign
of infection. A sudden increase in drainage is a sign of
impending wound separation. Always notify the sur-
geon of any excessive or abnormal drainage.

All wounds heal by primary, secondary, or tertiary
intention. In primary intention, the wound layers
are sutured together and have no gaping edges. The
wound generally heals in 8 to 10 days but may take up
to 3 months. There is minimal scar formation. Most
surgical wounds are of this type.

In secondary intention, the wound heals by filling
in with granulation tissue and by contracting where
the skin edges are not approximated. This method
is used for ulcers when there is not enough tissue to
approximate the edges or for infected wounds when
drainage is desirable. Wounds healing by secondary
intention are assessed according to the presence of
granulation tissue having a red, granular appearance.
Wound healing is slow, possibly taking many months
or years. Thus wound healing by primary intention is
preferable.

In tertiary intention, the approximation of tissue
edges is delayed. This allows an infection to drain or
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an area of extensive tissue removal to begin healing. The
edges of the wound are closed 4 to 6 days later. Because
areas of granulation tissue are brought together at this
time, the scar is usually much wider (Figure 2-9).
Wound dehiscence and evisceration are serious com-
plications of wound healing. Dehiscence occurs when
the wound edges separate. Evisceration occurs when
the wound separates completely and the viscera pro-
trude from the wound (Figure 2-10). Both are more
likely to occur 7 to 10 days after surgery and are pre-
ceded by a sudden spillage of serosanguinous drainage.
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FIGURE 2-9 Wound Healing; A, Primary Intention;
B, Secondary Intention; and C, Tertiary Intention
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F1GURE 2-10 A, Dehiscence; B, Evisceration

Dehiscence and evisceration are more likely to occur
in the very elderly client, the malnourished client, the
client with an infection, or the client with abdominal
distention who is straining severely. If evisceration
occurs, the viscera is immediately covered with sterile
saline dressings and the surgeon notified of the wound

disruption.

When dressings are changed, the surgical incision is
cleansed to remove debris and bacteria from the inci-
sion. The choice of cleansing agent depends on the
physician’s prescription as well as institutional proto-
col. It is recommended that isotonic solutions such as

normal saline or lactated ringers be used.

Cc

The major principles to keep in mind when cleans-
inga surgical incision are:

« Use Standard Precautions at all times.

« Use a sterile swab or gauze and work from the
clean area out toward the dirtier area. Begin over
the incision line and swab downward from top to
bottom. Change the swab and proceed again on
either side of the incision, using a new swab each
time (Figure 2-11).

The surface closures (staples or sutures) are
removed as the incision heals. Continuous sutures are
made with one thread and tied at the beginning and
end of the suture line. Intermittent sutures are each
tied individually. In blanket continuous sutures, the
single thread is grounded again in the last suture exit
(Figure 2-12). Some surgical wounds are closed with
dissolvable sutures and special tape strips and others
with special adhesive glue. The dissolvable sutures
are not removed and the glue wears off. Sometimes
no bandage is applied when the wound is closed with

glue.

The incisional dressing keeps the incision clean
and protects it from physical trauma and bacterial
invasion. Generally, the same kind of dressing is put
on as was taken off. As the incision heals and drainage
lessens, a small, thinner dressing usually is applied.
Bandages and binders are applied over the incision

OO
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FIGURE 2-11 Use a clean, sterile swab for each stroke when cleansing a surgical incision. A, Gently clean the incision, then each side
alternately; B, Gently wipe swab outward, away from the incision; C, Clean around a drain site in a circular motion.
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FIGURE 2-12 Skin Closure Methods; A, Continuous;
B, Intermittent; C, Blanket Continuous; D, Staples

dressing to secure, immobilize, or support a body
part; to hold the dressing in place; or to prevent or
minimize swelling of a body part. Bandages are long
rolls of material, such as gauze, webbing, or muslin,
designed for wrapping around body parts. Figure 2-13
illustrates several different methods of bandaging.

=g COMMUNITY/HOME HEALTH CARE

Dressing Wounds

e Because of early discharge, clients are often
sent home with incisions that need dressing
changes.

Ascertain the client’s support system, including
caregivers, the home environment, and avail-
able resources.

Teach the client and/or home caregiver the cor-
rect method of changing the dressing.

Have the client and/or home caregiver change
the dressing before the client is discharged.
Provide a list of signs and symptoms of compli-
cations of wound healing.

At times, a referral for home care nursing is nec-
essary.
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zg: COMMUNITY/HOME HEALTH CARE

Postoperative Care

For proper home care, the client and family must
be given information about the following topics:
Medication regimen

Diet

Activity restrictions
Follow-up appointments
Wound care

Special instructions

The specifics for each topic will vary with each cli-
ent and will depend on the surgical procedure and
the client’s age and physical condition.

Binders are bandages made for specific body parts,
usually the abdomen or arm (sling) (Figure 2-14).
Abdominal binders support the abdomen of an obese
client following abdominal surgery. A sling is a cloth
support with adjustable straps that wrap around the
back to provide support for an injured arm; it main-
tains the arm in a set position.

During dressing changes and after the dressing
has been removed, the surgical wound is assessed
for skin edge approximation, edema, and bleeding.
The skin edges may be slightly reddened and swol-
len from the normal inflammatory response. Possible
signs of a wound infection include increased suture
tension, warmth, erythema, drainage, odor, pain, and
induration around the incision site. Wound healing
is enhanced by promoting nutrition, discouraging
smoking, and performing proper wound cleansing.
The practice of aseptic technique cannot be empha-
sized enough in preventing nosocomial infections in
a surgical incision.

7. Clients are at risk for Anxiety or Ineffective Coping related
to disturbance in body image, change in lifestyle, finan-
cial strain, or a poor prognosis. Many clients undergo
a psychological adjustment to surgery. Taking time to
listen to the client as well as offering simple explanations
and reassurances supports the client needs to combat
anxiety.

As the client recovers and is ready for discharge
from the hospital, the client is at risk for Deficient
Knowledge related to home care. Ideally, the client
receives home care instructions from the moment
of admission. Adequate teaching about home care
results in a quicker recovery, fewer complications, and
greater independence.

Minimally invasive surgery (MIS) is replacing
much of the traditional types of surgery. MIS is
completed with three to five small incisions in which
a videoscope and specialized instruments are inserted
into the small incisions to complete the surgery (see
Figure 2-15). The same traditional type of surgery
would require a much longer incision through larger
areas of tissue and muscle. The layout of the surgical
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FIGURE 2-13 Common Bandaging Methods; 4, Circular turns are wrapped around a body part several times to anchor the bandage

or supply support. B, Spiral turns begin with a circular turn and then proceed up the body part, with each turn covering two-thirds the
width of the preceding turn. C, Spiral reverse turns begin with a circular turn. The bandage is then reversed or twisted, once each turn, to
accommodate a limb that gets larger as the bandaging progresses. D, Figure-eight turns crisscross in the shape of a figure eight and are used
on a joint that requires movement. E, Recurrent turns are anchored with circular turns, follow a back-and-forth motion, and are completed
with circular turns; they are used to cover a fingertip, head, or residual limb.

room is different than the usual surgery suite. See
Figure 2-16 for a layout of the surgical room and
surgical system of a console, patient cart, and vision
cart. Abdominal, thoracic, pelvic, and spine surgeries
are performed by MIS. The advantages of MIS are
less postoperative pain, decreased hospital stay, less
risk of infection, prompt return to normal activities
and work, and less overall postoperative complica-
tions. Specific MIS surgery is discussed throughout

the various system chapters (Ohio State University
Medical Center, 2009; George Washington University
Hospital, 2009).

AMBULATORY SURGERY

Ambulatory surgery is defined as surgical care performed
under general, regional, or local anesthesia involving less than
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F1GURE 2-14 Common Binders: A, Abdominal; B, Arm Sling

24 hours of hospitalization. Other names for ambulatory
surgery include same-day, one-day, outpatient, in and out, or
short-stay surgery.

The trend in health care is to promote wellness. Clients
are encouraged to accept more personal responsibility for
their state of health. In the past, the message sent to clients
was that the client is sick, and the medical community will

7 PROFESSIONAL

Ambulatory Surgery

e Precertification documents are approved before
the preadmission visit.

e Preadmission diagnostic tests, preoperative
nursing assessment, and initial teaching are usu-
ally performed the day before the scheduled
surgery.

¢ On the day of surgery, care is focused on the
immediate needs of the client.
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Image not available due to copyright restrictions

provide all care. Today, ambulatory surgery clients are sent
an entirely different message: that the postoperative client
is not sick and, except for a few minor limitations, can often
resume normal daily activities soon after undergoing anes-
thesia and surgery.

Ambulatory surgery provides the longest period of time
for the client to receive skilled postoperative care or monitor-
ing without formal admission to the hospital. The practice of
ambulatory surgery attempts to overcome the risk of premature
dismissal while meeting fiscal requirements. The emphasis
on cost containment coupled with government reductions in
Medicare and Medicaid payments has further promoted the
concept of ambulatory surgery.
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To further reduce health care costs, few clients are admit-
ted to the hospital before the day of surgery. Most surgical
clients are processed through the ambulatory surgery unit.
These clients are called “day of surgery” or “A.M. admit”
clients. Necessary laboratory work, radiology tests, or other
examinations are completed on an outpatient basis before
the day of surgery. Even clients undergoing extensive surger-

ies such as open-heart surgery (a coronary artery bypass),
craniotomy, or total joint replacement are admitted the day
of surgery. Then, after discharge from the perioperative suite,
the client either is admitted to the hospital as an inpatient or is
sent home from the ambulatory surgery unit.

In addition to fiscal considerations, the growth of
ambulatory surgery can also be traced to technological
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advances. Clients now require shorter recovery periods as
a result of new procedural technology, such as laparoscopic
cholecystectomy. The introduction of shorter-acting anes-
thetic agents also decreases the immediate postoperative
recovery time, facilitating the client’s ability to function
independently upon discharge from the ambulatory surgery
setting.

The benefits of ambulatory surgery are many. Ambu-
latory surgery decreases cost to the client, institution,
insurance carriers, and governmental agencies. The risk of
acquiring a nosocomial infection is also decreased. The client
experiences less disruption to personal life and less psycho-
logical distress related to hospitalization. With ambulatory
surgery, the client especially benefits from early postoperative
ambulation.

Ambulatory surgery is performed in several differ-
ent settings. Hospital-based integrated facilities are formal
ambulatory surgery programs incorporated into existing
inpatient surgery programs. Clients are cared for preop-
eratively and postoperatively in the ambulatory surgery unit
but are mixed with inpatients on the OR schedule. This
type of facility also allows preoperative processing of day-
of-surgery clients. Hospital-affiliated facilities consist of a
separate department with designated preoperative, intraoper-
ative, and postoperative areas. Such a facility is located within
the hospital, adjacent to the hospital, or at a satellite location.
Freestanding facilities are independently owned and operated
and are not affiliated with a hospital or medical center. In the
past, physicians generally owned such facilities, but today
the trend is for health care corporations to own these facili-
ties. Some doctors’ offices also have facilities for performing
minor ambulatory surgery.

The Aldrete Score has been modified for use with
clients having anesthesia on an ambulatory basis. Five

TABLE 2-S Physiologic Changes of Aging and Related Postoperative

Nursing Interventions

BODY SYSTEM

CHANGES

Cardiovascular e Decreased elasticity of the vascular
system

e Decreased cardiac output

e Decreased peripheral circulation
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assessments were added to the Aldrete Score for this pur-
pose (Table 2-2). Attainment of these criteria indicates that
clients can care for themselves at home and accomplish
activities of daily living independently and safely. The
points are totaled at regular intervals (usually every half
hour), and clients are discharged home when their total
score is 18 or higher.

ELDERLY CLIENTS HAVING
SURGERY

Elderly clients (older than 6S years of age) are at risk
for developing complications from surgery or anesthesia.
Unfortunately, because an increased incidence of disease
correlates with increasing age, more elderly clients require
surgery than does any other age group. As the percentage of
elderly persons in the whole population rises, the number
of surgeries on elders is increasing. Because of the complex
needs of the elderly client undergoing surgery, knowledge
in promoting health and rehabilitation in the elderly client
is necessary.

Surgery is a stressor. Because of depleted energy sources,
the elderly client may not have sufficient resilience to react
defensively to this stressor. The risk of complications from
surgery further increases in elderly clients who have one or
more chronic diseases. In these clients, surgery then can be
the source of a downward spiraling effect toward debilitation
or possibly death.

Elderly clients vary in their abilities to respond to the
stress of surgery. Physiologic changes related to the aging
process inhibit the elderly client from readily coping with sur-
gery. The number of physiologic changes in the very elderly

NURSING INTERVENTIONS

e Closely monitor vital signs and peripheral pulses
e Encourage early ambulation

e Use antiembolism stockings

e Monitor intake and output, including blood loss

e Monitor preoperative response to activity and com-
pare to postoperative response

Respiratory e Decreased vital capacity
e Decreased alveolar volume

e Decreased movement of cilia

e Closely monitor respirations

e Auscultate breath sounds frequently

e Encourage coughing and deep breathing
e Turn frequently

e Monitor oxygen saturation

(Continues)
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TasLE 2-S Physiologic Changes of Aging and Related Postoperative Nursing

Continued
CHANGES

Interventions
BODY SYSTEM

Urinary e Decreased glomerular filtration rate

e Decreased bladder muscle tone

e Weakened perineal muscles

NURSING INTERVENTIONS
e Monitor intake and output every 1 to 2 hours
e Assist frequently with toileting

e Monitor fluid and electrolyte status

Gastrointestinal ® Decreased gastric and intestinal
motility

e Altered digestion and absorption

e Decreased food consumption

e Assess for obesity and malnutrition

e Encourage fluids and activity

e Encourage high-protein foods and supplements
¢ Assist with meals as needed

e Provide companionship during mealtime

Immunological e Decreased level of gamma globulin

e Decreased plasma proteins

¢ Follow strict aseptic technique
e Monitor temperature

e Assess incision site

Neurological e Decreased conduction velocity
e Decreased visual acuity
e |oss of hearing

e Decreased sensation

¢ Allow use of glasses and hearing aids
e Orient to environment

¢ Provide for safe environment

¢ Repeat information as needed

¢ Use medications sparingly

¢ Provide written instructions

¢ Allow for extra education time

Integumentary e Lack of elasticity
e Loss of collagen

e Decreased subcutaneous fat

e To prevent shearing forces on skin when positioning
client, lift rather than slide client

e Pad bony prominences
e Use tape that is easy to remove

¢ Use warm prepping solutions, irrigating solutions,
and |V solutions intraoperatively

e Provide extra blankets
e Ensure warm room temperature
e Turn frequently

e Encourage early ambulation

client (older than 80 years of age) is markedly greater than
that in those in their sixties and seventies. Breathing capacity,
renal blood flow, cardiac output, and conduction velocity of
the nervous system all diminish. Table 2-S lists the physi-
ologic changes in the elderly client along with correlating
nursing interventions for postoperative care. Aging affects all
body systems, and the nurse’s knowledge of these changes and
the interventions geared toward each assist in preventing and
detecting complications of surgery.

The elderly client has a lifetime of experiences that
affects the response to surgery. A lifetime of watching family
and friends experience surgery, illness, and death particularly
influences personal reactions to impending surgery. Because
of the variation in such experiences, each client reacts dif-

ferently to similar situations. Simply talking with the client
to provide information or listening to the client’s fears helps
prepare the client for upcoming surgery.

Third-party reimbursement policies often require
elderly clients to undergo surgical procedures on an outpa-
tient basis. Because many elderly clients have neurological
deficits and other chronic disease processes, the elderly
outpatient poses a particular challenge. Additional post-
operative self-care deficits may result from the surgical
procedure and the effects of anesthesia. Elderly clients often
live alone and lack the support systems necessary for home
care. In order to provide realistic discharge planning, the
nurse assesses the ability of the client, family, and friends to
provide care at home.
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CASE STUDY

G.S., a 74-year-old retired school teacher who is married and the father of four and the grandfather of
sixteen, weighs 275 Ibs. He has undergone a right hemicolectomy, wherein the right side of his colon was
removed because of cancer. He has a history of smoking but has no other health problems. The surgery was
uncomplicated, and he is in the PACU. He has a midline incision with a Penrose drain and a stab wound with
a Jackson-Pratt drain adjacent to the incision. He also has a nasogastric tube attached to low intermittent
suction. He is alert and oriented and moves all four extremities freely. His blood pressure is normal for him in
comparison to his preoperative levels. He is breathing regularly and easily at a rate of 16 breaths per minute,
and his skin color is normal. His oxygen saturation, however, is 86% with additional oxygen given via mask.

The following questions will guide your development of a nursing care plan for the case study.
1. What risk factors for developing postoperative complications can you identify for G.S.?
. What is his Aldrete Score at this point?
. What nursing measures can you institute to promote oxygenation?
. What type of drainage is expected from the incision and the drains during the first 1 to 2 days?

u b W N

. What nursing observations can be made and reported to indicate to the surgeon that the nasogastric tube can
be removed?

6. What nursing measures can be implemented to prevent deep vein thrombosis, thrombophlebitis, and pulmo-
nary embolism?

7. Write and prioritize three individualized nursing diagnoses and goals for G.S.

8. What information will G.S. need before discharge?

A TGS

« Surgery is a major stressor for all clients. Anxiety and + Nursing care in the OR focuses on the safety and
fear are normal. Fear of the unknown is both the most protection of the client.
prevalent fear before surgery and the fear easiest for the - Postoperative nursing assessments are completed in an
nurse to help the client overcome. organized manner, focusing first on the priorities of airway,
« The outcome of surgical treatment is tremendously breathing, and circulation, and then on the body system
enhanced by accurate preoperative nursing assessment and affected by surgery.
careful preoperative preparation. Information gathered - The nurse prevents the formation of deep vein thrombosis,
through preoperative assessment and risk screening is later thrombophlebitis, and pulmonary embolism through
used to prepare the surgical site, for surgical positioning, encouraging early ambulation and postoperative leg
and as a comparative basis for postoperative assessments exercises and by providing antiembolism stockings and/or
and complication screening. sequential stockings, if ordered.
« The teaching methods that the nurse uses strongly - Ambulatory surgery is defined as surgical care
influence the degree of learning and the retention of performed under general, regional, or local anesthesia
information. and involving fewer than 24 hours of hospitalization.
« Aseptic technique is a collection of principles used to Cost containment, governmental changes, and
control and/or prevent the transfer of microorganisms technological advances promote the concept of
from sources within (endogenous) and outside ambulatory surgery.
(exogenous) the client. All clinical nursing units « Because of the physiologic changes and complex needs
practice these principles. The sterile conscience governs of the elderly client undergoing surgery, the nurse’s
personal behavior with regard to adherence to aseptic knowledge assists in promoting health and rehabilitation
technique. in the elderly surgical client.
e REVIEW QUESTIONS =
1. Client education is: 2. A client is scheduled for surgery. The role of the
1. completed when time allows. nurse in obtaining consent includes:
2. started when discharge is scheduled. 1. judging the quality of the explanation and
3. always more beneficial when completed in a ascertaining the client’s understanding of the
structured group setting. consent form.
4. directed toward the client’s family when the client 2. acting as a witness to the signature of the
is unable to learn. client.
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3. administering the preoperative medication before
the client signs the consent.

4. ensuring that coercion was used to obtain the
client’s signature on the consent.

3. Upon the client’s admission to the PACU, the nurse
knows to first:

1. take the client’s blood pressure.

2. assess the airway.

3. assess the client’s level of consciousness.
4. check the incision site.

4. The nurse is making a preoperative assessment on a
client. Of the following findings, the most important
item to know for a client who is having general
anesthesia is:

1. hearing impaired.
2. aright-leg amputee.
3. color blind.

4. asmoker.

5. The nursing intervention that has the greatest
impact on reducing overall surgical risk is:

1. encouraging activity and early ambulation.
2. assessing blood pressure.

3. ensuring adequate nutrition.

4. monitoring intake and output.

6. An elderly client is returning to the unit from
surgery. The nursing interventions specifically
geared toward elderly care are: (Select all that
apply.)

1. carefully monitoring vital signs and peripheral
pulses.
2. lifting the client rather than sliding client when
repositioning.

encouraging early ambulation.

repeating information as needed.

following strict aseptic technique.

using tape that is easily removed.

SN

7. The surgical client’s most common fear is of the

unknown. The nurse can ease the client’s fears by:

1. listening to the client’s concerns about surgery.

2. taking time from busy schedule and sitting beside
the client for a few minutes.

3. asking the client’s family to stay with the client.

4. teaching the client about the surgical process and
answer questions.

8. A 73-year-old client is scheduled for prostate surgery.
His vital signs are T 98.2, P 74, R 14, and BP160/92.
He drinks heavily and smokes a pack of cigarettes
a day. What is the client’s risk factors pending his
upcoming surgery? (Select all that apply.)

. Hepatic status.

Fluid and electrolyte status.

Age.

Cardiovascular status.

Respiratory status.

. Musculoskeletal system.

9. The PACU nurse asks a new surgical client if he has
the ability to wiggle his toes and move his feet. She
is assessing his: (Select all that apply.)

1. hearing since that is the first sensation to return
after anesthesia.

ability to pull his drain from the wound.

likeliness of becoming combative after surgery.

ability to voluntarily move his extremity.

Homans’ sign in both lower extremities.

. circulation to the extremities.

10. A client returns to the PACU following a
craniotomy. After assessing the airway, the first
priority of the nurse is to:

1. attach all tubes to drainage.

2. place the client in Trendelenburg position.

3. check abdomen for bowel sounds.

4. assess level of consciousness and extremity
movement.
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MAKING THE CONNECTION

Refer to the following chapters to increase your understanding of oncology nursing:

Adult Health Nursing + Endocrine System
+ Surgery + Reproductive System
+ Hematologic and Lymphatic Systems + Integumentary System
+ Gastrointestinal System o Immune System
+ Neurological System + The Older Adult

LEARNING OBJECTIVES

Upon
[ ]
[ ]
[ ]

completion of this chapter, you should be able to:

Define key terms.

Explain how the behavior of cancer cells differs from that of normal cells.
Describe the role of the nurse in cancer detection.

Discuss three medical treatments for cancer.

Describe four complications that can occur in advanced cancer.

Discuss ways the licensed practical/vocational nurse can aid the client in
coping with cancer.

KEY TERMS
alopecia carcinogen neoplasm
anorexia carcinoma oncology
antineoplastic chemotherapy palliative surgery
benign curative surgery photodynamic therapy (PDT)
biologic response modifier differentiation radiotherapy
(BRM) extravasation reconstructive surgery
bone marrow transplantation leukemia sarcoma
(BMT) lymphoma stomatitis
cachexia malignant tumor marker

cancer
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INTRODUCTION

Cancer is a disease resulting from the uncontrolled growth of
abnormal cells, which causes malignant cellular tumors. One
in three Americans will develop some type of cancer during
their lifetime. Cancer is the second-leading cause of death in
the United States and can develop in individuals of any race,
gender, age, socioeconomic status, or culture. It is not a single
disease but, rather, a group of more than 200 different diseases
that can attack any tissue or organ of the body.

According to the American Cancer Society (ACS), in the
1930s fewer than one in five cancer clients survived S years
after diagnosis. In the 1940s, one in four survived S years.
Today, 66% of people diagnosed with cancer will be alive in 5
years (ACS, 2003; ACS, 2008). Survival rates are influenced
by the type of cancer, the progression of the disease at diagno-
sis, and the client’s response to the treatment.

INCIDENCE

In the United States, men have a one in two lifetime risk
of developing cancer, whereas women have a risk of one in
three (ACS, 2008). Incidence and mortality rates are usually
greater for African Americans than for Anglo Americans.
The incidence of cancer is greater in the elderly population
than in any other age group. In men, the most common
cancers are prostate, lung, colorectal, and urinary bladder; in
women, they are breast, lung, colorectal, and uterine cancer

(Figure 3-1).
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The ACS estimates that 1,437,180 new cancer cases were
diagnosed in the United States in 2008. Not included in this
estimate are basal- and squamous-cell skin cancers and nonin-
vasive cancers except for urinary bladder cancer. More than 1
million cases of highly curable basal- and squamous-cell skin
cancers were estimated to be diagnosed in 2008 (ACS, 2008).

In 2008, approximately 170,000 cancer deaths were esti-
mated to be caused by tobacco. About one-third of the
565,650 cancer deaths estimated for 2008 are related to nutri-
tion, physical inactivity, obesity, and other lifestyle factors and
could be prevented (ACS, 2008).

PATHOPHYSIOLOGY

Cancer is a disease characterized by neoplasia, an uncon-
trolled growth of abnormal cells. Unlike normal cells, which
reproduce in an orderly manner and grow for a purpose,
cancer cells develop rapidly and undiscriminatingly, and they
serve no useful function because they grow at the expense
of healthy tissue. Neoplasms, any abnormal growth of new
tissue, can be found in any body tissue. Neoplasms may be
benign (not progressive and, thus, favorable for recovery) or
malignant (becoming progressively worse and often resulting
in death).

Benign neoplasms are not cancerous and are usually
harmless. They grow slowly, are encapsulated and well-
defined, and do not spread to neighboring tissues. Unless
their location interferes with vital functions, benign neo-
plasms are associated with a favorable prognosis.

Leading Sites of New Cancer Cases and Deaths—2008 Estimates*

Estimated New Cases*

MALE FEMALE

Prostate
186,320 (25%)

Lung & bronchus
114,690 (15%)

Colon & rectum
77,250 (10%)
Urinary bladder
51,230 (7%)
Non-Hodgkin lymphoma
35,450 (5%)
Melanoma of the skin
34,950 (5%)
Kidney & renal pelvis
33,130 (4%)
Oral cavity & pharynx
25,310 (3%)
Leukemia
25,180 (3%)
Pancreas
18,770 (3%)

All sites
745,180 (100%)

Breast
182,460 (26%)

Lung & bronchus
100,330 (14%)
Colon & rectum

71,560 (10%)
Uterine corpus
40,100 (6%)
Non-Hodgkin lymphoma
30,670 (4%)
Thyroid
28,410 (4%)
Melanoma of the skin
27,530 (4%)
Ovary
21,650 (3%)
Kidney & renal pelvis
21,260 (3%)
Leukemia
19,090 (3%)

All sites
692,000 (100%)

Estimated Deaths

MALE FEMALE

Lung & bronchus Lung & bronchus
90,810 (31%) 71,030 (26%)

Prostate Breast
28,660 (10%) 40,480 (15%)

Colon & rectum Colon & rectum

24,260 (8%) 25,700 (9%)
Pancreas Pancreas

17,500 (6%) 16,790 (6%)

Liver & intrahepatic bile duct Ovary

12,570 (4%) 15,520 (6%)
Leukemia Non-Hodgkin lymphoma

12,460 (4%) 9,370 (3%)
Esophagus Leukemia

11,250 (4%) 9,250 (3%)

Urinary bladder Uterine corpus

9,950 (3%)
Non-Hodgkin lymphoma
9,790 (3%)
Kidney & renal pelvis
8,100 (3%)

All sites
294,120 (100%)

7,470 (3%)

Liver & intrahepatic bile duct
5,840 (2%)

Brain & other nervous system
5,650 (2%)

All sites
271,530 (100%)

*Excluding basal and squamous cell skin cancer and in situ carcinomas except urinary bladder.
Percentages may not total 100% due to rounding.

FIGURE 3-1 Leading Sites of New Cancer Cases and Deaths—2008 Estimates (American Cancer Society Cancer Facts and Figures,

2008. Reprinted with Permission.)
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Malignant neoplasms form irregularly shaped masses
with fingerlike projections. They usually multiply quickly
and spread to distant body parts through the bloodstream
or the lymph system. This process is called metastasis.
Patterns of metastasis will differ depending on the type of
cancer.

Cancers are usually named according to the site of
the primary tumor or to the type of tissue involved. There
are four main classifications of cancer according to tissue
type:

« Lymphomas (cancers occurring in infection-fighting
organs, such as lymphatic tissue)

« Leukemias (cancers occurring in blood-forming organs,
such as the spleen, and in bone marrow)

« Sarcomas (cancers occurring in connective tissue, such as

bone)

« Carcinomas (cancers occurring in epithelial tissue, such

as the skin)

The exact mechanism that causes cancer is unknown,
but most authorities believe that cancer develops from a
combination of factors rather than from a single factor. Envi-
ronmental, genetic, and viral factors have been implicated in
the development of cancer. Chemical substances that initiate
or promote the development of cancer are known as carcino-
gens. These agents are thought to alter the DNA in the cell
nucleus.

RISK FACTORS

Many risk factors, such as environmental, lifestyle, genetic,
and viral, may increase an individual’s chances of developing
cancer.

ENVIRONMENTAL FACTORS

The first environmental carcinogen was discovered in 1760,
when Percival Pott noted that chimney sweeps had a very
high rate of what is now known to be scrotal cancer because
they were exposed to cancer-causing oils in the soot that
was rubbed into their clothing. Since that time, hundreds of
chemical carcinogens have been identified.

Many individuals come into contact with cancer-causing
agents through occupational exposure. Industrial chemicals,
such as asbestos or vinyl chlorides, have been found to be
carcinogenic. For workers who handle these chemicals, the
risk of developing cancers is greatly increased if occupational
exposure is combined with cigarette smoking. Tobacco may
act synergistically with other substances to promote cancer
development. Occupational exposure to coal tar, creosote,
arsenic compounds, or radium constitutes a risk factor for
development of skin cancer. The effects of carcinogenic
agents are usually dose dependent. The larger the dose or
the longer the duration of exposure, the greater is the risk of
cancer development. It is estimated that 80% of all cancers
are associated with environmental exposures and might be
prevented if exposure is avoided. Occupational Safety and
Health Administration (OSHA) established safety standards
and levels of exposure for those likely to be exposed to chemi-
cal carcinogens at work.

In 1993, the U.S. Environmental Protection Agency
(EPA) declared secondhand smoke a human carcinogen.

CLIENTTEACHING

Dietary Guidelines to Reduce the
Risk of Cancer

e Choose most foods from plant sources.

— Eat five or more servings of fruits and vegeta-
bles each day, especially green and dark-yellow
vegetables and those in the cabbage family.

— Consume other foods from plant sources
including breads, cereals, pastas, beans
(legumes), and soy products.

Limit intake of high-fat foods, particularly from

animal sources.

— Choose foods low in fat.

— Limit consumption of meats, especially red
meats and high-fat meats.

Be physically active and achieve and maintain a
healthy weight.

— Physical activity can help by balancing caloric
intake with energy expenditures or by other
mechanisms.

Limit or eliminate consumption of alcoholic bev-

erages.

(ACS, 2002; ACS, 2008)

Approximately 3,000 nonsmoking adults die each year
of lung cancer from breathing secondhand smoke (ACS,
2008).

LIiFESTYLE FACTORS

Lifestyle factors include the use of tobacco, sun exposure,
alcohol consumption, and diet. Tobacco accounts for nearly
one in five deaths in the United States (ACS, 2008). Tobacco
use includes cigarettes, cigars, pipes, and smokeless forms
(e.g., snuff and chewing tobacco). The same carcinogens are
found in all forms of tobacco, causing cancer of the oral cavity,
esophagus, pharynx, and larynx. When tobacco is smoked,
it can also cause cancer of the lung, pancreas, uterus, cervix,
kidney, and bladder.

Overexposure to the sun’s ultraviolet rays over long
periods of time is the cause of many skin cancers. The most
serious form of skin cancer is melanoma. The ACS (2008)
estimates 62,480 newly diagnosed cases of melanoma in 2008.
Other factors predisposing a person to skin cancer are family
history, multiple nevi, and atypical nevi.

Heavy alcohol consumption has also been implicated in
mouth, throat, esophageal, and liver cancers. Alcohol is hypo-
thesized to cause 5% of cancer deaths. Alcohol and tobacco
used together greatly increase the risk of oral and esopha-
geal cancers. The combined effect of alcohol and tobacco is
greater than the sum of their individual effects (ACS, 2008).
Despite the epidemiological evidence linking alcohol to can-
cer, the exact carcinogen in alcohol is yet to be determined.
Table 3-1 lists some risk factors for cancer.
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Table 3-1 Risk Factors for Cancer

Breast Cancer

e Family history (immediate female relatives)
e High-fat diet

e Obesity after menopause

e Early menarche, late menopause

e Alcohol consumption

e Postmenopausal estrogen and progestin
e First child after age 30

Cervical Cancer

Multiple sexual partners

e Having sex at early age

e Exposure to human papillomavirus
e Smoking

Colorectal Cancer
e Family history (immediate relatives)
e | ow-fiber diet
e History of rectal polyps

Esophageal Cancer

e Heavy alcohol consumption
e Smoking

Lung Cancer

e Cigarette smoking

e Asbestos, arsenic, and radon exposure
e Secondhand smoke

¢ Tuberculosis

Skin Cancer

e Excessive exposure to ultraviolet radiation (sun)
e Fair complexion

e Work with coal, tar, pitch, or creosote

e Multiple or atypical nevi (males)

Stomach Cancer

e Family history

e Diet heavy in smoked, pickled, or salted foods
Testicular Cancer

e Undescended testicles
e Consumption of hormones by mother during

pregnancy
Prostate Cancer

¢ Increasing age

e Family history

¢ Diet high in animal fat
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Research suggests that an increase in dietary fiber may
help prevent colon cancer. Some studies have suggested that
obesity is a significant risk factor for breast, colon, endome-
trial, and prostate cancers. Studies have also shown that diets
high in salt-cured, smoked, and nitrite-cured foods increase
an individual’s risk for cancer of the stomach and esophagus.
Food substances that may reduce cancer risk include cru-
ciferous vegetables (cabbage, broccoli, cauliflower, brussels
sprouts, kohlrabi); possibly vitamins A, E, and C; and sele-
nium. Some foods have been found to contain carcinogens
in the forms of additives or as by-products of storage. On
the basis of current knowledge, the ACS has offered dietary
guidelines to reduce cancer risk.

GENETIC FACTORS

Some families have a high incidence of certain types of can-
cer. Women whose mothers, grandmothers, or sisters have
had breast cancer have twice the risk of developing cancer as
those whose first-degree relatives have not had the disease
(ACS, 2008). Leukemia and cancers of the colon, stomach,
prostate, lung, and ovary may also run in families. Therefore,
relatives of persons with these cancers should be carefully
monitored.

VIRAL FACTORS

Although viruses have been linked to several cancers, their
exact role is unclear. It has been theorized that they incorporate
themselves into the genetic structure of the cell. Herpes sim-
plex II virus and some of the human papillomaviruses that are
transmitted sexually are known to predispose women to cervi-
cal cancer. Reducing the number of sexual partners can reduce
the risk of contracting these viruses.

CLIENTTEACHING

Lifestyle Guidelines to Reduce the
Risk of Cancer

Do not smoke or use tobacco in any form.
Avoid overexposure to the sun and indoor
tanning.

Eat a healthy diet.

Get plenty of exercise.

Have a physical examination on a routine basis,
including a mammogram, Pap smear, testicular,
and colon examinations.

Get plenty of sleep (6 to 8 hours per night).
Keep weight within normal limits.

Practice regular self-examinations and see your
physician if any changes are noted.

Know and follow health and safety rules at the
workplace.

Avoid unprotected sexual behaviors.
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DETECTION

When cancer develops, the earlier it is detected the more
likely it is to be controlled. In some cases, a diagnosis is
made before symptoms become apparent. Cancer is usu-
ally found by the affected individual, who notices a warn-
ing sign, or by a health-care provider during a checkup. A
cancer checkup is recommended every 3 years for persons
ages 20 to 39 years and annually for those ages 40 years and
older. Risk assessment is the first step in cancer prevention.
The cancer examination includes both a medical history of
exposures to environmental agents and a comprehensive
family history.

If cancer is suspected, various diagnostic studies are per-
formed depending on the suspected primary or metastatic site
of the cancer. They include laboratory studies or blood tests,
radiologic studies, endoscopy, cytology, and biopsy. Nurses
educate clients about such tests as well as assist in client
preparation.

Although no one blood test can confirm a cancer diag-
nosis, some malignancies do alter the chemical composi-
tion of the blood. Specialized laboratory tests have been
developed to detect tumor markers, substances such as

O CLIENTTEACHING

Warning Signs of Cancer

The professional nurse educates individuals about
the warning signs of cancer. The seven warning
signs can be easily remembered through an
acronym, CAUTION.

C: Change in bladder or bowel habits, such as
absence of urination or bowel movement or
excessive urination or stool.

: A sore that does not heal within a realistic
period of time.

: Unusual bleeding or discharge from any body
orifice, such as the vagina, the nipple, or the
penis. The unusual discharge can be bloody,
purulent, clear, or viscous. The keywords are
unusual and any body orifice.

: Thickening or the presence of a lump of the
breast, testicle, or any part of the body.
Indigestion or difficulty swallowing for a pro-
longed period of time.

: Obvious change in a wart or mole, such as color,
size, texture.

: Nagging cough or hoarseness that is prolonged.

If any of these warning signs are observed, encour-
age client to see a health-care provider.

Courtesy of Daniels, R, Nosek, L., & Nicoll, L. (2010).
Contemporary medical-surgical nursing. Clifton
Park, NY: Delmar, Cengage Learning.

Cancer Detection

Which diagnostic tests should a person have as
part of a routine physical to detect cancer?

specific proteins, antigens, genes, hormones, or enzymes
that are found in the serum and indicate the possible pres-
ence of malignancy. Tumor markers are not 100% accurate
because benign processes can also cause elevations; they
are, however, useful in monitoring response to treatment
or detecting a relapse. (See Table 3-2 for cancer-screening
guidelines.)

COMMON DIAGNOSTIC TESTS

Commonly used diagnostic tests for clients who present with
symptoms of cancer are listed in Table 3-3. See Basic Nursing
Diagnostic Tests, for explanation/normal values and nursing
responsibilities related to each test.

STAGING OF TUMORS

Staging determines the extent of the spread of cancer.
The TNM classification proposed by the American Joint
Commission on Cancer is one of the most frequently used
systems. The T refers to the anatomical size of the primary
tumor; N, the extent of lymph node involvement; and M,
the presence or absence of metastasis (Table 3-4). Use of
this internationally recognized staging system for tumors
ensures a reliable comparison of clients in many different
hospitals. Staging is important because it influences deci-
sions about treatment modalities and helps predict overall
prognosis.

GRADING OF TUMORS

Normal body cells have individual characteristics that allow
them to perform different body functions. This process is
called differentiation. Tumor cells that retain many of
the identifiable tissue characteristics of the original cell are
termed well differentiated. Tumor cells having little similar-
ity to the tissue of origin are termed undifferentiated. Tumor
grading is based primarily on the degree of differentiation of
malignant cells. Grading evaluates tumor cells in comparison
with normal cells. Pathologists indicate tumor cell grades by
using the Roman numerals I through IV; the higher the grade,
the higher the number and the worse the prognosis. Thus, a
grade I tumor is the most differentiated, and a grade IV tumor
is the most undifferentiated (or least differentiated). Tumors
containing poorly differentiated cells are more aggressive
in growth and may display uncharacteristic behaviors, lead-
ing to a poorer prognosis. Grading criteria vary for different
neoplasms.
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Table 3-2 Screening Guidelines

AGE TO BEGIN

RECOMMENDATIONS

CHAPTER 3 Oncology 49

PREFERRED/ALTERNATIVE

Colorectal 50 One of the following initially: fecal oc- Combination testing rather than a single
cult blood or fecal immunochemical diagnostic test.
test annually; flexible sigmoidoscopy
every 5 years; barium enema every
5 years; colonoscopy every 10 years.

Prostate 50 Protein-specific antigen (PSA) test Begin at age 45 for African-American men
and digital rectal exam (DRE) to men and men with a strong family history.
who have a life expectancy of at least
10 years

Breast 20 Beginning at age 20, breast self-exams  Women at greater risk may begin mam-
monthly and clinical breast exams mograms at earlier age, or have additional
every 3 years. tests performed (MR, ultrasound, etc.).
Beginning at age 40, add annual mam-
mograms and clinical breast exams.

Cervical 21, or 3 years Pap test annually. After total hysterec- Pap test may be every 2 years, with a

after beginning
vaginal inter-
course

tomy with cervix removal screening is
not necessary unless the surgery was
performed as treatment for cervical

liquid-based test. A woman 30 or older
with three normal test results in a row
may be screened every 2-3 years. As an

cancer.

alternative HPV DNA testing and cytology
could be done every 3 years. High-risk
women may get screened more often.
Women older than 70 years of age with
three or more consecutive normal Pap
tests in past 10 years may choose to stop
screening.

Endometrium 35

Annual screening with biopsy for wom-
en with or at risk for HNPCC (hereditary
nonpolyposis colon cancer).

All women at menopause should be edu-
cated about risks and symptoms and be
encouraged to report any unexpected
spotting or bleeding.

From Cancer facts & figures, by ACS Recommendations, 2006, Atlanta, GA: American Cancer Society; Understanding Neoplasms, by R. Teasley, in press.

TREATMENT MODALITIES

After cancer is diagnosed, staged, and graded, a medical treat-
ment plan is developed. The most common treatment meth-
ods used are surgery, radiation therapy, and chemotherapy
(use of drugs to treat illness); biotherapy/immunotherapy,
hormone therapy, targeted therapy, photodynamic therapy,
and bone marrow transplantation also are used. These meth-
ods may be used alone or in combination.

SURGERY

Surgery is the oldest form of cancer treatment and remains
the most common method of treatment today. Surgery is
classified as curative, palliative, or reconstructive.

The goal of curative surgery is to heal or restore to
health; this involves excising all of the tumor, the involved

surrounding tissue, and the regional lymph nodes. Surgery
most often has curative results when performed in the early
stages of cervical, breast, or skin cancer.

Teaching Risk Factors for Cancer

A neighbor, a 45-year-old female, asks you if there
is anything she can do to “cancer-proof” her life-
style. She tells you that there have been several
incidences of cancer diagnosed in family members,
although none have been in her immediate family.
What is the best answer you can give her?
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Table 3-3 Common Diagnostic Tests -
for Cancer Detection
Laboratory Tests

¢ Acid phosphatase (elevated)

e Alkaline phosphatase (elevated)

e Bence Jones protein

e CA-15-3

e CA-19-9

e CA-125

e CEA (carcinoembryonic antigen)

e Fecal occult blood test (FOBT) or fecal immuno-
chemical test (FIT)

¢ PSA (prostate-specific antigen)
e Stool for occult blood (Guaiac)
e Serum calcitonin

Radiologic Studies
e X-ray studies

e Computerized axial tomography (CT scan or CAT
scan)

e Magnetic resonance imaging (MRI)
e Scans (radioisotope test)
e Ultrasound

¢ Mammograms

Invasive Diagnostic Techniques
e Endoscopy

e Cytology

e Biopsy

Because 70% of clients show evidence of metastasis at
diagnosis, cure is not always possible, and palliative surgery
may be necessary. This surgery is effective in relieving symp-
toms in more advanced stages of cancer, although it does not
alter the course of the disease. It is usually performed in an
attempt to relieve complications such as obstructions or to
surgically interrupt nerve pathways for intractable pain. It
may also be used to insert special access devices or to place
tubes for enteral nutrition.

Reconstructive surgery is performed to reestablish
function or rebuild for a better cosmetic effect. Reconstruc-
tive surgery to areas such as the head, neck, breast, and
extremities minimizes deformity. The surgery is completed
all at once or done in stages.

RADIATION THERAPY

Radiation therapy is the second most common method of
treating cancer. Radiation therapy, or radiotherapy, uses
high-energy ionizing radiation to kill cancer. Ionizing radia-
tion penetrates tissue cells and deposits energy within them.
This intense energy causes breakage in chromosomes within
the cell, thus preventing the ability of the cell to replicate.

COURTESY OF DELMAR CENGAGE LEARNING

Cell death occurs hours, days, or even years after treatment,
depending on the rate of mitosis.

The goal of radiation therapy is to eradicate malignant
cells without causing harm to healthy tissues. Some cells are
more sensitive to radiation than others. Better vascularized,
better oxygenated cells and those that divide rapidly are the
most sensitive.

It is used alone or as an adjunct to other therapies. As a
single treatment modality, it is most often used when the dis-
ease is localized. Preoperative radiation is frequently used to
reduce the tumor mass before surgery. Postoperative radiation
therapy is frequently used to decrease the risk of local recur-
rence after surgery. Some chemotherapeutic drugs increase
the sensitivity of cancer cells to radiation and thus are used
together with radiation. Radiation therapy is classified as cura-
tive or palliative. It is frequently used to alleviate symptoms of
metastasis, such as pain.

There are two types of radiation therapy: external radia-
tion and internal radiation.

External Radiation

External radiation, or teletherapy, is performed with special
equipment that can deliver high-energy radiation. Treat-
ments are usually administered on an outpatient basis,
divided over many days or weeks. Customized shielding
blocks are created to protect healthy tissues, and immobiliza-
tion devices are used to maintain the exact position for each
treatment. Dyes or tattoos may be used to designate refer-
ence points on the skin.

Nursing care is directed toward client teaching, safety,
and performing interventions that provide relief from side
effects. Undesirable side effects that are most likely to occur
include varying degrees of skin reactions and gastrointestinal
discomfort, such as abdominal cramping, diarrhea, loss of
appetite, and fatigue. Treatments have a cumulative effect
and may thus produce symptoms after the therapy has been
completed.

Internal Radiation

Internal radiation delivers radioactive isotopes directly within
the body. Clients treated with internal sources of radiation are
a source of radioactivity. Isotopes are introduced into the body
by sealed or unsealed sources.

With sealed sources, radioactive elements are encapsu-
lated in special containers such as tubes, wires, needles, seeds,
or capsules. These containers are implanted close to the cancer
cells to deliver a highly concentrated dose of radiation to the
cancer cells. Radioactive implants are used in the treatment of

O CLIENTTEACHING

External Radiation

Do not wash off the skin markings used to des-
ignate reference points for treatment.

Client is alone in the room during treatment.
Client must lie absolutely still.

Treatment typically lasts 1 to 3 minutes.

Treatment is usually painless.
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Table 3-4 Staging of Tumors: TNM Classification

LYMPH NODE METASTASIS

| <2 cm diameter No involvement No evidence
Mobile

Often superficial

Confined to organ of origin

1 2 to 5 cm diameter Palpable, mobile No evidence
No as mobile >2 to 3 cm diameter
Extension into adjacent tissue Firmer than normal

llha >5 cm diameter No involvement No evidence
Not mobile

Regional involvement

b <2 to >5 cm diameter >2 to 3 cm diameter No evidence
Mobile or not mobile Firmer than normal

Localized or extended

IVa >10 cm diameter No involvement No evidence

Extension into another organ; major or >2 to 3 cm diameter

arteries, veins, or nerves; or bone Firmer than normal

IV b No evidence to >10 cm diameter 3 to 5 cm diameter No evidence
Partially mobile
Firm to hard; or >5 cam diameter

Extended and fixed to bone, large
blood vessels, skin, or nerves

IVc No evidence to >10 cm diameter No evidence to >10 cm diameter Solitary or

Fixed and destructive multiple

Extension to second or distant stations

cancers of the tongue, lip, breast, vagina, cervix, endometrium,
v SAF ETY v rectum, bladder, and brain.

Because sources are sealed, body fluids are not radioac-
Internal Radiation tive. Personnel caring for clients who have sealed sources
must still be familiar with the hazards of radiation, however.
Generally, the degree of exposure is dependent on three
factors:

Client care is modified based on the three factors

related to the degree of exposure to sealed-source

radiation by:

e Preparing everything outside of the room so
that as little time as possible is spent close to
the client.

« The distance between the individual and the source
(Figure 3-2)
« The amount of time an individual is exposed

o Thet f shieldi ided
e Having several nurses assigned to care for the ¢ ype of shielding provide

client so that the time of exposure for each
nurse is lessened.

Radioactive isotopes also are placed in suspensions or
solutions as unsealed sources of radiation. They are given
orally or parenterally or instilled into intrapleural or peritoneal
e \Wearing a lead apron or other shielding device, spaces.

as provided. Some radioactive elements used in unsealed radia-
tion sources are eliminated in body secretions, including

’ ’ ’ ’ ’ ’ ’ ’ ’ ’ urine and stool; thus health care workers must take special
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I

3 feet 9 feet

FIGURE 3-2 Radiation dose decreases with distance.
(Courtesy of the U.S. Nuclear Regulatory Commission.)

precautions to avoid exposure. Agency policies and proce-
dures as well as Standard Precautions are followed closely.
Unsealed sources are not usually radioactive as long as the
sealed sources.

CHEMOTHERAPY

Chemotherapy is used to cure, prevent, or relieve cancer
symptoms. Drugs used in chemotherapy are called anti-
neoplastics because they inhibit the growth and repro-
duction of malignant cells. To understand how anticancer
drugs work, one must have a basic understanding of the cell
cycle.

Almost all anticancer drugs kill cancer cells by affecting
DNA synthesis or function, but they vary in how they exert
their activity within the cell cycle. Most chemotherapeutic
drugs are classified as cell-cycle specific (CCS) or cell-cycle
nonspecific (CCNS).

CCS drugs attack cancer cells when the cells enter a cer-
tain phase of reproduction. These agents are most effective
against rapidly growing tumors. Many of the drugs are “sched-
ule dependent” because they produce a greater cell kill when
given in multiple, repeated doses.

CCNS drugs can destroy cancer cells in any phase
of the cell cycle and are used for large tumors that have
fewer actively dividing cells. These drugs are not schedule
dependent but, rather, dose dependent. This means that the
number of cells destroyed is determined by the amount of
drug given.

Anticancer agents are cytotoxic (toxic to cells) and
destroy both normal and abnormal cells. They are most effec-
tive against cells that reproduce rapidly, such as those in bone
marrow, gastrointestinal lining, hair follicles, and the ova and
sperm. Because cells multiply at their most rapid rate at the
beginning of the disease, the drugs work best against cancer in
its earliest stages.

Many of these drugs are given in combination with or
after radiation or surgery to achieve maximum effect. They
are usually given intermittently over an extended period. Drug
resistance can occur.

The most common routes of administration are oral
and intravenous. A few drugs are given topically, subcuta-
neously, or intramuscularly. Recently, other methods have
been introduced to increase the local concentration of the

E i ; PROFESSIONALTIP

Chemotherapy and Protective
Equipment

e Because many chemotherapy drugs are carcino-
genic, the nurse preparing and administering
the chemotherapy wears protective equipment.

e All personnel involved in any aspect of handling
chemotherapeutic agents receive instructions
about the known risks of the drugs, the proper
use of protective equipment, the applicable skill
procedures, and the policies regarding pregnant
personnel.

drug at the tumor site, including intrathecal injection and
intracavity instillation. Table 3-5 lists some commonly used
drugs.

Careful attention is given to intravenous administration.
Leakage of fluid from the vein into the surrounding tissues
during infusion is called extravasation. Because most che-
motherapeutic drugs are irritating to the tissues, extravasa-
tion is a potentially serious problem, especially if the drugs
administered are vesicants. These agents are so irritating
that they can cause blistering and even necrosis. All sites
must be monitored carefully. Pain, swelling, redness, and the
presence of vesicles are all signs of extravasation. Additional
signs include the following:

=g COMMUNITY/HOME HEALTH CARE

Home Care After Chemotherapy

Teach clients receiving chemotherapy to monitor

the side effects of therapy at home.

¢ Inspect the skin daily for any signs of rash or
dermatitis, which indicates hypersensitivity to a
drug.
Report taste loss and tingling in the face,
fingers, or toes, which may signal peripheral
neuropathy.

Report signs of dizziness, headache, confusion,
slurred speech, or convulsions, which are signs
of central nervous system (CNS) toxicity.

Report signs of unusual bleeding or bruising;
fever; sore throat; or mouth sores, which may
signal developing myelosuppression.

Report signs of jaundice; yellowing of the eyes;
clay-colored stools; or dark urine, which signals
developing hepatic dysfunction.

Report a continued cough or shortness of
breath, which indicates developing pulmonary
fibrosis.
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Table 3-S5 Drugs Commonly Used in Chemotherapy _

Antimetabolites (CC5) Antibiotics (CCNS) Antihormonal Agents (CCNS)

cytarabine (Cytosar) dactinomycin (Cosmegan)* flutamide (Eulexin)

fluorouracil (Adrucil 5-FU) daunorubicin (Cerubidine)* goserelin acetate (Zoladex)

methotrexate (Mexate, Folex) doxorubicin hydrochloride tamoxifen (Nolvadex)
(Adriamycin)*

6-mercaptopurine (Purinethol)
mitomycin (Mutamycin)*

mithramycin (Mithracin)

bleomycin (Blenoxane)

Vinca Plant Alkaloids (CCS) Hormones (CCNS) Nitrosureas (CCNS)
vinblastine sulfate (Velban)* diethylstilbestrol (DES) carmustine (BiCNU)
vincristine sulfate (Oncovin)* megestrol acetate (Megace) lomustine (CeeNU)

medroxyprogesterone acetate
(Depo-Provera)

testosterone (Histerone, Testoderm)

tamoxifen citrate (Nolvadex)

Alkylating Agents (CCNS) Corticosteroids Miscellaneous Agents
busulfan (Myleran) dexamethasone (Decadron) etoposide (VePesid)
chlorambucil (Leukeran) hydrocortisone sodium succinate L-asparaginase (Elspar)
cisplatin (Platinol) (Solu-Cortef) procarbazine hydrochloride
cyclophosphamide (Cytoxan) prednisone (Deltasone) (Matulane)

mechlorethamine hydrochloride
(Mustargen)*
melphalan (Alkeran)

thiotepa (Thiotepa)

Frequently Used Combinations

CAF cyclophosphamide, doxorubicin, and fluorourcil (5-FU)

CHOP cyclophosphamide, doxorubicin, vincristine (Oncovin), and prednisolone

C-VAMP cyclophosphamide, vincristine, doxorubicin, and methyl-prednisolone

CVP cyclophosphamide, vincristine, and prednisone

ECF epirubicin, cisplatin, and fluorourcil

FEC fluorourcil, epirubicin, and cyclophosphamide

MMM mitomycin, methotrexate, and mitoxantrone

MOPP mechlorethamine hydrochloride (Mustargen), vincristine, procarbazine, and prednisone
MVP mitomycin, vinblastine, and cisplatin

*,

= vesicant drug

Pain or burning at the site or along the vein If extravasation occurs, the drug is stopped immediately
Absent or sluggish blood return and protocols for treatment initiated.
Redness 6 to 12 hours later Improved infusion techniques, control of symptoms

such as nausea and vomiting, and cost-containment restric-
tions have reduced the length of hospitalizations for cli-
ents undergoing chemotherapy. Teaching clients and family

Swelling
Diftuse hardening
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members to monitor side effects in the home setting is thus
an essential function of the oncology (study of tumors)
nurse.

Clients also are advised that their lifestyle may need adjust-
ment to accommodate the side effects of chemotherapy. Clients
are instructed to pace themselves according to their energy level
and allow time for rest throughout the day. It is also important
to inform clients that even between treatments they may not
have the same amount of energy as before treatment initiation.
Many clients do not experience any adverse effects, but some
experience life-threatening toxicity. Nursing care of the client
receiving chemotherapy requires not only a thorough under-
standing of the drugs used to destroy the cancer, but also skills
in helping clients and families cope with the side effects of the
therapy.

BIOTHERAPY

Biotherapy/immunotherapy is performed with biologic
response modifiers (BRMs), agents that stimulate the
body’s natural immune system to control and destroy malig-
nant cells. Some BRMs are being evaluated in trial studies.
Biotherapy is used after surgery, radiation, and chemo-
therapy have removed the bulk of the tumor. Some agents
currently used include interferons, monoclonal antibod-
ies, interleukin-2, tumor necrosis factor, bacillus Calmette-
Guérin (BCG), and colony-stimulating factors. Side effects
are usually less severe than those seen in chemotherapy and
include fever, malaise, myalgia, and headache. Because an
anaphylactic reaction can occur, the client must be closely
monitored.

PHOTODYNAMIC THERAPY

Photodynamic therapy (PDT) has a 90% effective rate
when used for esophageal cancer and early-stage lung can-
cer (Cancer Treatment Centers of America, 2009b). PDT
is also used as an investigation therapy for obstructive lung
cancer, Barrett’s esophagus, and head, neck and skin cancer.
The client is injected with a light-activated drug (Photof-
rin) that targets cancerous cells. Twenty-four to 48 hours
after injecting the drug, a low-power laser light is directed
by a fiberoptic guide to the cancerous tissue area through
an endoscope. The light stimulates the drug to destroy the
cancerous cells, but the surrounding healthy tissue is not
harmed. An advantage of PDT is the client has the proce-
dure performed on an outpatient basis with slight sedation
and is relatively pain free. There is less risk than with a surgical

V¥V SAFETY V¥V

Chemotherapy and Contamination

e Any personnel handling blood, vomitus, or
excreta from clients who have received che-
motherapy within the previous 48 hours wears
disposable latex gloves and a disposable gown.

e Place contaminated linen in specially marked
laundry bags according to agency procedures.

VAV A A & & & & & 4

procedure, and there are fewer side effects. The side effects
of PDT are discomfort from local swelling, nausea, fever,
and constipation. The client experiences sunburn, redness,
and swelling if the skin and eyes are exposed to a bright light
or sunlight.

HORMONE THERAPY

Some cancerous cells need estrogen, progesterone, or tes-
tosterone to grow. The goal of hormone therapy is to
deprive the cancerous cells of these hormones. Clients may
have the ovaries (oophorectomy) or testicles (orchiec-
tomy) removed. Another method of depriving the cells
of hormonal stimulation is to give women with early-stage
breast cancer tamoxifen citrate (Nolvadex) and to give men
luteinizing hormone-releasing hormone (LHRH). LHRH
prevents the testes from producing testosterone. Tamoxifen
is a systemic treatment and increases the chances for endo-
metrial cancer. Hormone therapy is effective for a time in
men, but eventually prostate cancer grows without hormone
stimulation. The hormone therapy is no longer effective
when this occurs (Cancer Treatment Centers of America,
2009c¢).

TARGETED CANCER THERAPY

Most targeted cancer therapies are in preclinical testing (ani-
mal research) and clinical trial (human research). Some drugs
have been approved by the U.S. Food and Drug Administra-
tion (FDA). The goal of targeted cancer therapy is to stop the
growth and spread of cancer cells by preventing normal cells
from changing into cancerous cells at the molecular or cellular
level. This therapy is more effective than present treatments
and causes less harm to healthy cells. An example of targeted
therapy is STI-571, or imatinib mesylate (Gleevac®), which is
a small-molecule drug used to treat gastrointestinal stromal
tumor and chronic myeloid leukemia (National Cancer Insti-
tute, 2006).

BONE MARROW
TRANSPLANTATION

Bone marrow transplantation (BMT) is used for cancers
that respond to high doses of chemotherapy or radiation
therapy. Treatment involves aspirating and storing a fraction of
bone marrow, exposing the client to high-dose drug therapy or
total-body irradiation, and then reinfusing the bone marrow
after the treatment is complete.

The bone marrow used in transplantation can be the cli-
ent’s own marrow (autologous), marrow taken from an identi-
cal twin (syngeneic), or marrow taken from a histocompatibly
matched donor, preferably a sibling (allogeneic).

Client expenses for BMT are high, ranging from $50,000
to $100,000 for an autologous transplant, and $100,000
to $200,000 for an allogeneic transplant unless covered or
partially covered by insurance (NBMTLink, 2009). The
average length of hospital stay is 35 to 40 days. Complica-
tions can be life-threatening and include infection, bleeding,
gastrointestinal effects, renal insufficiency, veno-occlusive
disease (deposits of fibrin obstruct venules of liver), and
graft-versus-host disease (new bone marrow cells recognize
environment as foreign and try to destroy the host). Clients
who undergo autologous BMT do not experience graft-
versus-host disease.
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SYMPTOM MANAGEMENT

Cancer clients undergoing treatment experience a variety of
secondary problems. One of the most important responsi-
bilities of the oncology nurse is to formulate nursing interven-
tions to manage these problems.

BONE MARROW DYSFUNCTION

Cancer treatments kill both malignant cells and normal cells
in bone marrow. Blood counts are monitored carefully during
and after treatment.

A low white-cell count increases the risk of infection. A
decreased neutrophil count (<500 mm?) is an indicator that
special infection prevention measures should be initiated. Scru-
pulous hand hygiene is the most effective method of control-
ling bacterial infection. Personnel maintain strict asepsis when
changing dressings or performing invasive procedures. Clients
avoid contact with anyone who is ill. Antimicrobial soaps are
used for bathing clients. The skin and mucous membranes are
inspected daily for signs of infection. Vital signs are taken every
4 hours and the client observed for fever and chilling.

Clients with a platelet count of <50,000 mm?® are moni-
tored for bleeding. Their skin is inspected daily for bruises
or petechiae. Shaving is undertaken with an electric razor to
minimize the chance of cutting the skin. Stool and urine are
monitored for occult blood. Observe the client for bleeding
from the vagina, rectum, nose, mouth, and venipuncture sites.
If bleeding occurs, pressure is applied to the site for S minutes.
Any bleeding that does not stop in S minutes is reported. A
soft toothbrush is recommended for oral care. Aspirin or any
medication containing acetylsalicylic acid is not given.

NUTRITIONAL ALTERATIONS

Cytokines are substances secreted by the tumor in an attempt
to cannibalize the body and by the immune system to fight
the tumor. Cytokines make the body digest muscle for energy
instead of using stored fat for this purpose. This state of mal-
nutrition and protein (muscle) wasting is called cachexia. It
occurs in conjunction with lung, pancreatic, stomach, bowel,
and prostate cancers but rarely with breast cancer.

In some cases, untreated cachexia, rather than the cancer
itself, is the cause of death. Untreated cachexia also decreases
the effectiveness of cancer treatments and increases the side
effects of these treatments. Treating cachexia with drugs has
met with little success.

A registered dietitian understands cancer cachexia and
can identify appetizing foods that are nutrient and calorie
dense. Foods that appeal to the client are eaten anytime. The
use of liquid nutritional supplements and a multivitamin is
often recommended (Wilkes, 2000).

Hallmarks of malnutrition are a weight loss of 10% or
more or a serum albumin level <3.4 g/dL. Clients unable
to maintain sufficient oral intake for long periods are given
enteral or total parenteral nutrition (TPN). Nutritional
problems associated with cachexia include anorexia, nausea
and vomiting, altered taste sensation, mucosal inflammation,

and dysphagia.

Anorexia

Anorexia, or the loss of appetite, is a common concern
among individuals with cancer. It is generally best for these
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CLIENTTEACHING

Increasing Nutritional Intake

¢ Drink 4 ounces of a nutritional supplement
before breakfast.

Eat breakfast (if desired), and then take a walk.
Doing so will help build muscle and increase
appetite.

Drink another 4 ounces of nutritional supple-
ment 1 hour before having a lunch consisting of
whatever foods are appealing.

Have another 4 ounces of nutritional supple-
ment at midafternoon and at bedtime.

If not hungry for dinner, take another walk.

CLIENTTEACHING
Enhancing Taste Sensation

Tart food usually enhances taste sensation.

Many foods taste better if they are cold or at
room temperature.

Using plastic utensils reduces metallic taste.

clients to eat small, frequent, high-calorie (carbohydrate
and fat-rich) meals. Try to ascertain the client’s likes and
dislikes. Highly seasoned foods help increase taste. Clients
are encouraged to eat when they are feeling best. Weight is
monitored weekly.

Nausea and Vomiting

Nausea and vomiting usually occur within 3 to 4 hours after
chemotherapy is administered and may last up to 72 hours.
Antiemetics are given before chemotherapy and continued
afterward as needed (Table 3-6). Small, frequent feedings of
complex carbohydrates may be beneficial. Liquids are given
30 to 60 minutes before meals. Although highly seasoned
foods may increase taste, they often also increase nausea
and vomiting. Cool, bland foods are more easily tolerated.
Avoid foods with strong odors. Frequent mouth care helps
remove the taste of chemotherapy and increase the likeli-
hood of the client’s wanting to eat. The client should be
monitored for dehydration and electrolyte imbalances.

Table 3-6 Commonly Used
Antiemetics

prochlorperazine (Compazine)
metoclopramide (Reglan)
ondansetron hydrochloride (Zofron)
lorazepam (Ativan)

dolasetron (Anzemet)
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B PROFESSIONAL

Mucosal Inflammation

e The condition of the client’s mouth provides a
clue to the appearance and integrity of other
areas of the gastrointestinal tract because
mucosal inflammation caused by cancer
treatments affects all mucosa.

e Mucositis (inflammation of the mucous
membrane) in the esophagus, also called
esophagitis, causes painful swallowing.

e |n female clients, mucosal inflammation is
found in the vagina, causing pain, itching,
and discharge.

Altered Taste Sensation

Taste sensation is altered because cancer cells release sub-
stances that stimulate bitter taste buds, causing a bitter or
metallic taste in the mouths of some clients. Some find they
no longer enjoy the taste of red meat, and others say they have
an aversion to sweets.

Mucosal Inflammation

Stomatitis, or inflammation of the mucous membrane of
the oral cavity, occurs in one-half of cancer clients receiving
treatment. It usually occurs 7 to 14 days after chemotherapy
administration and lasts 2 to 3 weeks. To minimize stomatitis,
assess for early signs and symptoms such as edema, ulcer-
ation, erythema, excessive saliva, and infection. If the client is
receiving a chemotherapy drug that is known to cause stoma-
titis (e.g., methotrexate) oral care is administered at least four
times a day.

Avoid rough, chewy foods and acidic foods. Straws are
beneficial because food is taken in the back of the mouth and
swallowed. Popsicles and frozen fruit bars sometimes help
numb and lessen pain. Avoid commercial mouthwashes con-
taining alcohol. A saline rinse may be helpful after meals. If the
client has dentures, remove them at night. Viscous Xylocaine
rinses are ordered for pain. Lemon and glycerine swabs are not
used because lemon is irritating to mouth lesions.

Dysphagia
Dysphagia, difficulty in swallowing, often occurs in clients
with esophageal cancers, or in those receiving radiotherapy.
Artificial saliva is ordered for severe dryness. A softer diet
along with nutritional supplements is prescribed. Dry foods
such as toast can scratch the delicate tissues of the throat. Food
puréed in a blender is easier to tolerate. Encourage clients to
take plenty of time to chew and swallow.

PAIN

Approximately 60% to 90% of all individuals with progres-
sive malignancy experience pain. The pain may be acute,
but it is more likely to be chronic (>3 months in duration).

CLIENTTEACHING
Stomatitis

Use soft bristle toothbrush.

Avoid flossing if bleeding or discomfort occurs.

Avoid tobacco products and alcohol because of
their drying effects.

Pain usually does not occur until the advanced stages of the
disease. The most common causes of pain are metastatic
bone disease, venous or lymphatic obstruction, or nerve
compression.

Pain causes anxiety, depression, and feelings of helpless-
ness in addition to physical discomfort. It can affect the client’s
sleeping habits, eating patterns, work, family, and social rela-
tionships. Ultimately, pain can affect the client’s quality of life.

Noninvasive pain-relief techniques are useful in pain man-
agement. They include cutaneous stimulation (heat, cold,
massage); transcutaneous electrical nerve stimulation (TENS);
relaxation techniques; imagery; and hypnosis. Most of these
techniques are inexpensive and easy to perform. They have few
side effects and can usually be done in any environment. They
also give the client some control over the treatment of pain.
Although not every client responds successfully to these mea-
sures, it is worthwhile to attempt them before using invasive
techniques.

The Agency for Health Care Policy and Research (AHCPR,
1994) developed Cancer Pain Guidelines for clients, family
members, and health care professionals. Some points empha-

sized by the guidelines include:

« Cancer pain can be managed effectively through relatively
simple means in up to 90% of cancer clients in the United
States. Skin patches, slow-release tablets, and client-
controlled pumps are now available to complement
standard drugs.

« The mainstay of pain assessment is the client self-report.
Because there is no standard test for pain, the nurse must
respect the client’s report of pain and regard it as the single
most reliable indicator.

« The simplest dosage schedules and least invasive pain
management modalities are used first. Nonopioids are the
first step in the analgesic ladder. They are tried first for
mild to moderate pain.

) PROFESSIONAL

Inadequate Pain Control in the Cancer
Client

A major reason given for inadequate pain control in

the cancer client is the fear of inducing respiratory

depression. This, however, is a rare occurrence in

the cancer client.
| ]
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« Morphine is the most commonly used opioid for moderate
to severe pain because it is available in a wide variety of
dosage forms, it has well-characterized pharmacokinetics
and pharmacodynamics, and it is relatively low in
cost. Morphine can be given orally, subcutaneously,
intramuscularly, intravenously, rectally, and intraspinally.
It can also be given in sustained-release preparations.

« Health-care providers work to prevent pain rather than
try to treat pain after it has occurred. Analgesics work
better when given regularly around the clock before pain
becomes severe. A major nursing responsibility is to teach
the client to request pain medication before the pain
becomes severe. When medication is ordered around the
clock, the nurse does not hesitate to wake the client to
administer analgesics.

If pain control is not achieved with noninvasive tech-
niques or medications, neurosurgical procedures such as
nerve blocks are an option.

FATIGUE

Fatigue occurs as a direct result of cancer treatment or because
of anemia, chronic pain, stress, depression, insufficient rest,
or inadequate nutritional intake. Although the etiology is not
well understood, fatigue is often related to the effects of the
tumor itself (Greifzu, 1998). Fatigue contributes to client
noncompliance with the treatment regimen.

Frequent rest periods are provided for the client. Assess
for the presence and pattern of fatigue. Proper planning allows
the client to be active when energy level is higher, which in
turn restore a greater sense of control. Evaluate factors that
increase or decrease fatigue, such as nutritional intake. Blood
count is monitored for anemia.

ALOPECIA

Alopecia, the thinning or loss of hair, is induced by che-
motherapy or radiation treatments. The extent of hair loss
depends on the dose and duration of the therapy. Scalp hair
is most commonly affected, but pubic, axillary, and facial hair,
even eyebrows and eyelashes, also are affected. The treatments
cause hair loss by interfering with the growth processes in the
hair follicle. This results in weakening of the hair shaft, thereby
causing the hair to break off at the surface of the scalp. Hair
loss usually begins 2 to 3 weeks after the initial treatment.
Drug-induced alopecia is not permanent. Hair usually begins
to grow back within 8 weeks after treatment is completed. The
color and consistency of the hair may change.

O CLIENTTEACHING
Alopecia, Threat to Body Image

Encourage client to:

e Buy a wig or hairpiece before treatment actually
begins so that it will match the client’s normal
hair.

¢ Wear hats, scarves, or bandanas to cope with
the change in body image caused by hair loss.

e Focus on other positive aspects rather than on
just physical appearance.
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ODORS

Unpleasant odors emanating from the cancer client are a
source of embarrassment. These odors are usually associ-
ated with drainage, exudates, or incontinence. Fortunately,
meticulous nursing care can eliminate most offending odors.
Change soiled linens, drainage pads, and dressings imme-
diately. Wash the client’s skin gently with soap and warm
water. Protective creams are used if the areas are not receiving
radiation. Room deodorizers are helpful but should be used
cautiously because many clients experience nausea when
exposed to the odors from room fresheners. Placing a drop
of oil of wintergreen or oil of cloves on a cotton ball near the
ventilation system can sometimes lend a light freshness to the
environment.

DYSPNEA

One-half of all clients with terminal cancer experience dys-
pnea, or difficulty in breathing. Possible causes include fluid
accumulation in the chest, infection such as pneumonia,
fibrosis caused by radiation, and anemia. Lungs are auscul-
tated every 4 hours. Oxygen is ordered. Fluid is drained by
an invasive procedure called a thoracentesis. High-Fowler
positioning maximizes ventilation. Plan care to keep activity
to a minimum to balance oxygen requirements and oxygen
supply. Oxygen status is monitored with a pulse oximeter.
Report a sustained reading of less than 90%. Avoid pulling the
privacy curtain or shutting the client’s door unless absolutely
necessary because either of these actions reduces air flow and
creates more anxiety.

BOWEL DYSFUNCTIONS

Cancer clients frequently exhibit changes in bowel patterns.
Constipation, diarrhea and subsequent perineal skin break-
down, and bowel obstructions are common elimination dis-
orders.

Constipation results from decreased motility of the
colon. It is frequently caused by chemotherapy, opioid anal-
gesic, or inactivity. Monitor and record the frequency of the
client’s bowel movements. Constipation is an early sign of
vincristine toxicity. Fluid consumption is encouraged and a
stool softener is given daily. Clients at risk for constipation
are started on a high-fiber diet, with increased intake of bran
and prune juice.

Common causes of diarrhea include radiation ther-
apy, chemotherapy, antibiotics, tube feedings, hyperosmolar
dietary supplements, stress, and fecal impactions. Clients
develop fluid and electrolyte imbalances from constant diar-
rhea. If the client is receiving a chemotherapy drug known to
cause diarrhea (such as fluorouracil [Adrucil | or doxorubicin
hydrochloride [Adriamycin]), a low-residue and lactose-free
diet is encouraged. Instruct the client to avoid foods that
stimulate the gastrointestinal tract, such as warm liquids and
coffee.

Bananas (which are high in potassium) and sports drinks
(which contain sodium and potassium) help replace lost fluids
and electrolytes without irritating the gastrointestinal tract.

The perineum is kept clean and dry after each loose stool.
Note signs of fluid and electrolyte imbalances, such as thirst,
dry mucous membranes, and decreased skin turgor. The
potassium level is monitored. Measure and record the amount,
frequency, and characteristics of all client bowel movements.
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Antidiarrheal medications such as Lomotil or Imodium are
given for every loose stool. Sitz baths help soothe sore or
broken-down tissues.

Bowel obstructions occur more commonly in conjunc-
tion with advanced abdominal malignancies and are sus-
pected if the client has received radiation or has adhesions
from previous surgeries. Symptoms include nausea, vomit-
ing, and abdominal pain. Surgery is required to relieve the
obstruction.

PATHOLOGICAL FRACTURES

Pathological fractures are a major problem in cancers that
metastasize to bone. These cancers weaken the bone to
the point that normal activities cause painful breaks. Thus,
limbs are supported and handled gently, and extreme care
is taken when moving clients. Special devices such as splints
are used for extra protection. Weight-bearing restrictions are
ordered.

ASCITES

Abdominal cancers cause ascites, or fluid accumulation in
the abdomen. Clients experience abdominal swelling and
difficult breathing. Symptoms are treated temporarily with
an invasive procedure called a paracentesis, wherein a small,
plastic tube is advanced through the abdominal wall and
excess fluid is withdrawn. Chemotherapy drugs sometimes
are instilled in an attempt to prevent the fluid from return-
ing. Visually assess the abdomen. A protruding abdomen
indicates ascites as well as intestinal distention and enlarged
organs. Measure abdominal girth at the umbilicus daily
with a tape measure to monitor changes, then auscultate the
abdomen in all four quadrants. Gurgling bowel sounds heard
every S to 15 seconds indicate normal peristalsis. Decreased
or absent bowel sounds indicate peritonitis or paralytic ileus.
Fluid accumulation is confirmed by percussing for shifting
dullness. When a large amount of fluid is present, fluid waves
are seen. Gentle palpation is used to detect pain and tender-
ness as well as abdominal masses. The nurse carefully docu-
ments any abnormal findings.

Weigh the client daily to monitor weight gain. Fluid con-
sumption is restricted. Good skin care, especially to the abdo-
men, is essential. Fowler positioning maximizes ventilation.
Clients are observed closely for electrolyte imbalance if large
amounts of fluids are withdrawn via paracentesis.

SEXUAL ALTERATIONS

Many chemotherapy drugs interfere with sexual function-
ing and reproduction. Premenopausal women may become
infertile. Those younger than 35 years of age may regain
their fertility after therapy is completed. Men may experi-
ence impotence, decreased libido, interrupted sperm pro-
duction, and ejaculation problems. Women experience
vaginal dryness.

Encourage clients and their partners to express their feel-
ings and concerns to each other and to explore other avenues
of sexual expression, such as cuddling, kissing, and stroking.
Birth control is practiced during therapy and for 1 or 2 years
after therapy (depending on physician recommendation) to
ensure that all chemotherapy drugs are eliminated and will
have no ill effects on a pregnancy. Eggs and sperm may be
saved before treatment.

MEDICAL EMERGENCIES

Medical emergencies occur in approximately 20% of cli-
ents with advanced-stage cancer. Early recognition and
treatment can prevent irreversible complications and improve
the quality of life. Four complications with which to be famil-
iar are hypercalcemia, spinal cord compression, superior vena
cava syndrome, and cardiac tamponade.

ypercalcemia occurs commonly and can be a potentially

fatal complication if not detected early. It is found most
often in clients with malignant tumors that have metastasized
to bone, such as breast cancer. The condition occurs when the
serum calcium level rises >10.5 mg/dL.

Early symptoms of hypercalcemia, such as nausea, vomit-
ing, constipation, and weakness, may be overlooked because
these are common side effects of many cancer therapies. Later
symptoms such as dehydration, renal failure, coma, and car-
diac arrest develop swiftly.

Hypercalcemia is treated aggressively with intravenous
normal saline and furosemide (Lasix), which increase cal-
cium excretion. Clients also are given drugs to decrease bone
reabsorption. Monitor the serum calcium level when Lasix is
administered. Teach clients early symptoms of hypercalce-
mia so they recognize a recurrence. These clients are also at
increased risk for pathological fractures because calcium has
been released from the bones, leaving them very fragile.

pinal cord compression can result in permanent paralysis if

not treated promptly. Cancers of the lung, breast, and pros-
tate carry the greatest risk of metastasizing to the spinal cord.
The chief symptom of metastasis to the spinal cord is back
pain. The discomfort is aggravated by lying down, coughing,
or moving, and may be relieved by sitting upright.

Treatment is aimed at reducing tumor size to decrease
pressure on the spinal cord. Radiation, surgery, and steroid
therapy are used. Pain medications are given frequently, and
clients are supported carefully during transfers.

Superior vena cava syndrome is a collection of symptoms
caused by an obstruction of the superior vena cava. It
occurs more frequently in conjunction with lung cancer and
lymphomas. Typically, clients experience dyspnea and swell-
ing of the face and neck. Edema in the upper extremities, chest
pain, and coughing may also occur. Central nervous system
symptoms such as headache, visual disturbances, and altera-
tion in consciousness rarely occur.

The goal of treatment is to reduce tumor size. Radiation
along with diuretics is usually ordered. Administer oxygen as
ordered and provide a calm, restful environment. Encourage
the client to limit activities and lie in Fowler’s position. Care-
fully monitor respirations. Lower extremities should not be

Copyright 2010 Cengage Learning, Inc. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.



elevated, as doing so will increase venous return to an already
engorged area.

ARDIAC TAMPONADE

ardiac tamponade is caused by the formation of pericar-

dial fluid, which reduces cardiac output by compressing
the heart. Tumor metastasis to the pericardium is associated
with lung cancer, breast cancer, Hodgkin’s disease, lymphoma,
melanoma, gastrointestinal tumors, and sarcoma. Common
symptoms of cardiac tamponade include a rapid, weak pulse;
distended neck veins during inspiration; ankle or sacral edema;
pleural effusion; ascites; enlarged spleen; lethargy; and altered
consciousness.

Treatment is aimed at aspirating the fluid constricting
the heart (pericardiocentesis). Reassure the client, explain the
procedure, and administer medication for pain.

PSYCHOSOCIAL ALTERATIONS

Perhaps of all the problems that clients with cancer experience,
none is more challenging than the associated psychosocial
alterations. The mere diagnosis of cancer invokes fear and mis-
understanding. A myriad of emotions may surface initially. These
may range from deep depression to denial and total refusal of
treatment. Anxiety, sadness, and withdrawal are common. Some
clients feel that the disease is a punishment for some misguided
deed. Each client responds differently to the diagnosis, depend-
ing on individual coping mechanisms and support systems.

Research has identified effective and ineffective coping
mechanisms. Clients who seek information or share feelings
tend to cope more effectively than do those who submit to
treatment and procedures without asking questions or who
use small talk to avoid discussing threatening issues.

Cancer affects not only the client, but the client’s family
as well. Responses of family members to the disease have a
significant impact on the client’s coping. The client and family
face issues such as loss of control, changes in body image, and
financial burdens, which can be a huge problem.

The nurse has several roles in this context. The client
needs time and space to adjust to the diagnosis. Be available to
offer support and reassurance. Answer questions, but do not
bombard the client with information. Interpret information
given by the physician and help the client formulate questions

=g COMMUNITY/HOME HEALTH CARE

Psychosocial Aspects of Cancer

¢ Clients may see themselves as burdens to their
families.
Family caregivers may be angry that their own
needs must go unmet.

Family caregivers may feel inadequate with
regard to caring for the client.

Medical equipment such as a hospital bed, com-
mode chair, or wheelchair may need to be
brought into the home. These may have an impact
on family member state of mind and disposition
with regard to the family member with cancer.
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to ask the physician. Encourage the client to express feelings
and fears about the illness.

The initial treatment is very frightening for most cancer
clients. Allay anxiety by giving information about the treat-
ment’s purpose, adverse reactions, and signs and symptoms
to report to the physician. Explaining procedures and answer-
ing questions in simple language help the client and family
regain a feeling of some control. Treatment modalities cause
many discomforts, but if the client knows what to expect, the
distress can generally be handled. Symptom management is
critical in preventing lifestyle disruptions.

Families and clients facing the terminal phase of cancer
are confronted with a complex set of problems. The client and
family face separation and impending death. Some families
demand that extraordinary measures be taken to keep the
client alive. Some search for meaning in life and experience a
genuine closeness. Give the client and family privacy and time
to share feelings. Sometimes, the only psychosocial support
the client needs is to have someone sitting by the bedside.
Touch, especially at times when words are hard to find, can
often be the most comforting intervention.

As the client’s condition deteriorates, physical needs
become more pronounced. Focus on keeping the client com-
fortable and free of pain. Hospice care is designed to provide
spiritual, emotional, and physical support during the final days
of illness. The goal of hospice is to keep the client as comfort-
able as possible. Pain relief and symptom management are
stressed. The focus is shifted from cure to care. Care is given
in an institution, but most hospice care is given in the home.
Hospice care is medically managed and nurse coordinated.
Members of the hospice team typically include a chaplain,
physician, nurse, social worker, physical therapist, and home
health aide, as well as various volunteers. The team func-
tions to ensure that the client’s plan of care is carried out and
that family members receive adequate support. The family is
instructed in ways to provide care. Bereavement counseling is
offered to help family members deal with their loss.

NURSING PROCESS

ASSESSMENT
Subjective Data

The client interview serves as a forum for ascertaining the
client’s perception of the illness, treatment, and prognosis;
health practices; and health concerns. The client’s significant
other also is interviewed to ascertain support systems.

Objective Data

Vital signs are measured, and a head-to-toe assessment is
performed. Past hospital records are reviewed along with the
current record. Laboratory reports, biopsy results, treatment
modalities, and comments from other health care profession-
als are studied.

Nursing Intervention Rationale
TR —

A —]
What is the rationale for each nursing intervention
given for the possible nursing diagnoses identified
in this chapter?
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NURSING DIAGNOSES

Fear related to cancer
diagnosis

UNIT 1 Essential Concepts

Nursing diagnoses for a client with cancer includes the following:

PLANNING/OUTCOMES

The client will express anxiet-
ies and fears to family and/or

health care providers.

NURSING INTERVENTIONS

Review the client’s previous experience with cancer to ascer-
tain any current misconceptions based on past beliefs.

Encourage the client to share feelings regarding the diagno-
sis to facilitate identification of coping strategies.

Explain hospital routines and focus on the recommended
treatment, including its purpose and potential side effects.
Accurate descriptions that convey what the client can
expect eases fears associated with the unknown. A calm,
reassuring environment also enhances coping abilities.

Anticipatory Grieving
related to potential loss of
body function

The client will express grief
to family and/or health care
providers.

Open, honest discussions help the client cope with the situ-
ation. Be aware that mood swings, hostility, and other nega-
tive behaviors often occur. Discuss the loss of body function
with the client. Ask what the loss of body function means to
the client.

Encourage the client to seek help and support from close
family members.

Imbalanced Nutrition:
Less than Body Require-
ments related to side
effects of chemotherapy

The client will maintain body
weight.

Encourage the client to eat a high-calorie, nutrient-rich diet.
Supplements are useful. Some clients benefit from frequent,
small meals and snacks. Foods high in protein, such as
cheese, fish, and poultry, are also recommended.

Provide oral hygiene before and after meals.

Administer antiemetics approximately 30 minutes before
meals. Mints, hard candies, and saltine crackers may help
if the client complains of metallic taste.

Nondietary interventions include varying the surround-
ings, using small plates, eating at a table with friends, and
minimizing food odors.

Monitor intake and output along with daily weight.

Risk for Impaired Skin
Integrity related to chemo-
therapy and radiation

The client will maintain skin
integrity.

Assess skin frequently for side effects of cancer therapy.
(A reddening or tanning effect develops with radiation.
Skin reactions such as rashes, pruritus, and alopecia
develop with chemotherapy.)

Use lukewarm water and soap to gently wash the
client’s skin. Skin often becomes sensitive during
radiation treatments.

Risk for Infection related
to side effects of chemo-
therapy

The client will remain free of
infection.

Monitor vital signs at least every shift. White blood count is
monitored and protective isolation is instituted if the count
falls <500 mms3.

Educate the client, staff, and visitors in all aspects of infec-
tion prophylaxis. Thorough hand hygiene is the most impor-
tant means of preventing and controlling the transmission
of organisms. Fresh flowers and raw fruits and vegetables
transmit microbes and therefore are eliminated. The client
should not be exposed to anyone who has an infection or
who has been recently vaccinated against or exposed to a
communicable disease. Visitors are limited.
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NURSING DIAGNOSES PLANNING/OUTCOMES NURSING INTERVENTIONS

Risk for Injury related to The client will remain free of Every shift, assess the client for signs of bleeding (petechiae,
altered clotting factors injury related to bleeding. ecchymoses, hematomas, bleeding gums, epistaxis, tarry
secondary to side effects stools, hematuria, frank or prolonged bleeding from puncture
of chemotherapy sites) because transfusions may be indicated.

Monitor platelet count, which is an indicator of clotting
ability. Institute special precautions if the count falls
<50,000 mm?. Apply pressure to all puncture sites for

3 to 5 minutes. Doing so prevents prolonged bleeding,
which causes damage to underlying tissues such as nerves.

Instruct the client to use a soft toothbrush or sponge for
oral hygiene to prevent damage to oral mucosa, which is
particularly susceptible to bleeding. Instruct the client to use
an electric razor when shaving.

Fatigue related to anal- The client will experience Plan frequent rest periods for the client to restore energy,
gesics, anemia, stress, less fatigue. and schedule activities when the client has the most energy.
increased metabolism, Monitor nutritional intake, as adequate nutrients are neces-

and chemotherapy sary to meet energy needs.

Recognize that weakness places the client at increased
risk for injury. Because fatigue may make activities of daily
living difficult to complete, assistance may need to be
provided.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

SAMPLE NURSING CARE PLAN

The Client with Lung Cancer

H.S. is a 54-year-old carpenter. He is admitted with pain over his left scapula and radiating to his left arm.
He describes having dyspnea and a productive cough. He denies any recent weight loss but does acknowl-
edge experiencing extreme fatigue for the last 2 months. H.S. has been a chronic smoker for 20 years.

A chest x-ray reveals an area of density in the left lung. A needle biopsy confirms small-cell lung cancer.

A computed tomography (CT) scan confirms extrathoracic involvement. His physician referred H.S. to

an oncologist for palliative chemotherapy. H.S. is to receive his first treatment of cisplatin (Platinol) and
etoposide (VePesid). H.S. states that he is not sure about this treatment because it will not cure him and
he does not know how he will keep breathing. He has never before been hospitalized.

NURSING DIAGNOSIS 1 Death Anxiety related to unfamiliar surroundings and uncertainty regard-
ing change in health status as evidenced by H.S.’s statement that he does not know how he will keep
breathing and the fact that he has never before been hospitalized

Nursing Outcomes Classification (NOC) Nursing Interventions Classification (NIC)
Anxiety Control Anxiety Reduction
Acceptance: Health Status Coping Enhancement
Fear Control Emotional Support
(Continues)
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SAMPLE NURSING CARE PLAN (Continued)

PLANNING/OUTCOMES

NURSING INTERVENTIONS

RATIONALE

H.S. will share his feelings regard-
ing his dyspnea.

H.S. will express less anxiety about
being in the hospital.

EVALUATION

Ascertain what the physician has
told H.S. and what conclusions
H.S. has reached. Encourage H.S.
to share his feelings concerning
cancer.

Maintain frequent contact with
H.S. Explain the hospital routine
and care H.S. will receive.

Helps decrease fear of the un-
known. Identifies the source of
any misconception that is increas-
ing anxiety.

Reassures H.S. that he is not
alone. An unfamiliar environment
increases anxiety.

H.S. shares his feelings about his diagnosis and treatment regimen. H.S. exhibits less anxiety about the
change in his health status and hospitalization.

NURSING DIAGNOSIS 2 impaired Gas Exchange related to decreased lung capacity and increased
secretions as evidenced by dyspnea, productive cough, and dense area in left lung

Nursing Outcomes Classification (NOC)

Respiratory Status: Gas Exchange
Respiratory Status: Ventilation
Tissue Perfusion: Pulmonary

PLANNING/OUTCOMES

Nursing Interventions Classification (NIC)

Airway Management
Respiratory Monitoring
Oxygen Therapy

NURSING INTERVENTIONS

RATIONALE

H.S. will report less dyspnea with
oxygen saturation >90%.

EVALUATION

Monitor pulmonary status by aus-
cultating breath sounds; checking
rate, depth, and pattern of respi-
rations; evaluating skin color for
cyanosis; and monitoring

pulse oximetry.

Position H.S. in Fowler's position.

Administer oxygen at prescribed
level.

Administer opioids with caution.

Monitor amount, color, and con-
sistency of sputum.

Plan care and treatments within
H.S.’s tolerance.

Adequate ventilation with oxygen saturation >90% is maintained.

Provides information regarding
pulmonary status changes indicat-
ing either improvement or onset
of complications.

Promotes expansion of lungs and
respiratory muscles.

Corrects hypoxemia and provides
oxygen for metabolic needs.

Opioids can depress the respira-
tory center.

Changes in sputum suggest
infection or change in
pulmonary status.

Oxygen demands increase with
activity.

Copyright 2010 Cengage Learning, Inc. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.



CHAPTER 3 Oncology 63

SAMPLE NURSING CARE PLAN (Continued)

NURSING DIAGNOSIS 3 Acute Pain related to tumor growth and tissue destruction as evidenced by
verbal report of pain over left scapula radiating to left arm

Nursing Outcomes Classification (NOC)

Pain Control
Comfort Level

PLANNING/OUTCOMES

Nursing Interventions Classification (NIC)

Pain Management
Medication Management
Emotional Support

INTERVENTIONS

RATIONALE

H.S. will report less pain after
pain-relief measures.

EVALUATION

Provide routine comfort measures
such as repositioning and backrub.
Teach H.S. to request pain medica-
tion before onset of pain.

Have H.S. rate pain on a scale of 0
to 10 (0 = no pain and 10 = worst
pain).

Teach H.S. relaxation techniques.
Document H.S.’s response to the
pain-control regimen and adjust as
needed.

H.S. reports less pain; <2 on a scale of 0 to 10.

NURSING DIAGNOSIS 4 Fatigue related to chronic pain and dyspnea as evidenced by client’s
description of dyspnea and extreme fatigue for 2 months

Nursing Outcomes Classification (NOC)

Activity Tolerance
Energy Conservation

PLANNING/OUTCOMES

Noninvasive pain-relief techniques
are helpful in pain management.

Keeps pain under control.

Provides a method of evaluating
the subjective experience of pain.

Decreases the perception of pain.

Identifies effectiveness of pain-
relief techniques.

Nursing Interventions Classification (NIC)

Activity Therapy
Energy Management

INTERVENTIONS

RATIONALE

H.S. will report feeling less
fatigued.

EVALUATION

Plan care to allow for rest periods.

Assess for related factors such as
nutritional imbalances, lack of
sleep, and causes of stress.

Have H.S. rate fatigue on a scale
of 0 to 10 (0 = not tired, 10 = total
exhaustion) for a 24-hour period.

Teach energy-conservation strate-
gies such as planning ahead, setting
priorities, scheduling rest periods,
and resting before a difficult task.

H.S. exhibits less fatigue in light of having frequent rest periods daily.

Helps conserve energy.
Reduces fatigue.

Identifies peak energy and
exhaustion times.

Decreases physical and psychologi-
cal stress.
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NURSING DIAGNOSIS

Anticipatory Grieving related to loss of body function as evidenced by H.S.'s statement that he
does not know how he will keep breathing

NOC: Coping, Grief Resolution
NIC: Anticipatory Guidance, Coping Enhancement, Grief Work Facilitation

OAL

d develop coping
illness as terminal.

IONS SCIENTIFIC RATIONALES

.S. to express 1. Helps identify H.S.’s coping strategies.

ns honestly. 2. Helps H.S. cope.
tion in his care. 3. Gives H.S. a greater sense of control.

nd visits from 4. Assures H.S. that he is not alone and

provides time to discuss concerns openly.

to professionals, 5. Facilitates the grief process and spiritual

care.

ON

the reality of his

CoNCEPT CARE MAP 3-1

CASE STUDY

J.D. is a 70-year-old man with a history of prostate cancer, which was treated with palliative hormones and radia-
tion. His admitting diagnosis is adenocarcinoma of the prostate with widespread bone metastasis. J.D. is married
and has one grown daughter, who often helps with his care. His chief concern is severe back pain. The physician
has ordered intrathecal morphine sulfate and aspirin 10 g for pain relief.

The following questions will guide your development of a nursing care plan for the case study.

1. List symptoms typically seen in clients diagnosed with prostate cancer.

2. ldentify the population most at risk for developing prostate cancer.

3. List three possible risk factors for prostate cancer.

4. Discuss the rationale for the physician’s orders including aspirin along with morphine sulfate.

5. Discuss the rationale for benzodiazepines not being used for pain relief.

6. List the subjective and objective data the nurse would want to obtain.

7. When you walk into J.D.’s room, he greets you with a smile and continues talking and joking with his daughter.
While assessing him, you note that his vital signs are normal. You ask him to rate his pain on a scale of 0 to 10.
He pauses to think about it, then rates the pain at 8. In the chart, you must record your nursing assessment by
circling the appropriate number on the scale. Which number do you think you should circle?

8. Write three individualized nursing diagnoses and goals for J.D.

9. Discuss which oncological emergency J.D. is most likely to develop.
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« Cancer is the second most common cause of death in the
United States.

« Most cancers are curable if treated early.

« Benign neoplasms are localized and encapsulated and do
not spread.

« Malignant neoplasms spread to neighboring tissues via
blood and lymph.

- Biopsy is the most accurate diagnostic test for cancer.

+ The most common medical treatments for cancer are
surgery, radiation, and chemotherapy. They may be used
alone or in combination.

SUMMARY

CHAPTER 3 Oncology 65

« Surgery is the treatment of choice for early cancers.
« Chemotherapy is the treatment of choice for metastatic

cancers. It is also the treatment most responsible for
increasing cancer cure rates in recent years.

« Lung cancer is the leading cause of cancer death among

men and women. Eighty percent of all cases are related to
smoking.

Quality of life, not quantity of life, is the ultimate goal for
clients living with cancer.

REVIEW QUESTIONS

1. The nurse carefully monitors the client’s intravenous

chemotherapy. An early indicator that extravasation
may be occurring is when:
1. the fluid stops infusing.
2. edema is noted at the site.
3. blood returns when the bottle is lowered.
4. burning occurs at the site.
2. A breast cancer client states that the doctor says he

is going to prescribe hormone therapy. Which of the

following hormones would probably be ordered?
1. Thyroxin.

2. Parathormone.

3. Progesterone.

4. Testosterone.

3. A cancer client develops a low white-cell count. She
is placed on neutropenic precautions. Which of the
following menu selections would be best?

1. Meat loaf, mashed potatoes, green beans, and
fruit gelatin.

2. Meat loaf, mashed potatoes, marinated carrots,
and a garden salad.

3. Meat loaf, mashed potatoes, chef salad, and
tapioca.

4. Meat loaf, mashed potatoes, green beans, fruit
salad, and a cookie.

4. When stomatitis develops, it is best to encourage the

client to:
1. drink plenty of orange juice.
2. use lemon and glycerine swabs frequently.
3. brush teeth before and after eating.
4. rinse with commercial mouthwash as needed.
S. Clients receiving radiation are encouraged to:
1. wash and dry the skin carefully and apply lotion.
2. not bathe.
3. not apply deodorants or lotions.
4. wash the skin with soap and apply baby powder.
6. The client asks the nurse to explain the implications
of the TNM system. His physician told him “the

news is not good; your tumor is classified as

T, N, M,” The nurse’s response is based on the

knowledge that:

1. thisisalocal classification system used by the
physicians at this particular hospital.

2. thisis an international system used by oncologists
as a standardized method of defining a tumor and
tumor activity.

3. the numbers used are indicative of tumor growth
and spread, with the smaller numbers meaning
more aggressive growth.

4. only the physician can interpret any findings to
the client.

7. A difference between normal cells and cancer cells is
that cancer cells:

1. adhere to their area of origin.

2. are well differentiated.

3. multiply at will.

4. cannot move freely around the body.

8. Choose risk factors for cancer: (Select all that apply.)

1. use of oral birth control pills.

2. consumption of a high fiber diet.

3. heavy alcohol consumption.

4. use of smokeless tobacco instead of smoking
cigarettes.

S. consumption of five servings of fruits and
vegetables daily.

6. multiple sexual partners with unprotected sex.

9. Anurse is caring for a client with advanced cancer.

The first priority of nursing intervention is:

1. support limbs and gently turn client to prevent a
pathological fracture.

2. monitor ascites by measuring abdominal girth at
the umbilicus.

3. listen to the client share her concerns about
losing her hair.

4. administer oral morphine sulfate for break
through pain.
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10. The nurse meets the psychosocial needs of the client
with cancer and his family’s needs by:
1. conversing on a superficial level so she does not
always have to think about her condition.
2. allowing the client personal time to adjust to
diagnosis but answer questions and provide
support as needed.

3. allaying anxiety by not giving any information
about treatment options or adverse reactions.

4. providing all the physical care for the client so the
family is not involved with these needs.
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MAKING THE CONNECTION

Refer to the following chapters to increase your understanding of the respiratory system:

Adult Health Nursing
+ Oncology
+ Cardiovascular System
« Hematologic and Lymphatic Systems

Delmar’s Heart & Lung Sounds on
StudyWare CD™: Lung Sounds

LEARNING OBJECTIVES

Upon completion of this chapter, you should be able to:
e Define key terms.
e Describe components of a complete respiratory assessment.
¢ |dentify normal parameters for common respiratory diagnostic studies.

e Discuss the etiology, medical-surgical management, and nursing care for
clients with respiratory disorders.

e Prepare a nursing care plan for a client with a respiratory disorder.

Copyright 2010 Cengage Learning, Inc. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.

KEY TERMS
adventitious breath sound emphysema pleurisy
asthma empyema pneumonia
atelectasis epistaxis pneumothorax
audible wheeze external respiration primary tubercle
bronchial sound fine crackle respiration
bronchiectasis hemopneumothorax sibilant wheeze
bronchitis hemothorax sonorous wheeze
bronchovesicular sound internal respiration status asthmaticus
caseation liquefaction necrosis stridor
cavitation lung stretch receptor surfactant

- chemoreceptor perfusion ventilation
coarse crackle pleural effusion vesicular sound
diffusion pleural friction rub



INTRODUCTION

Respiratory disorders account for millions of the dollars spent
in the U.S. health care arena. From loss of time on the job
because of the common cold to care for those with chronic
respiratory disorders, the cost of respiratory disease is stagger-
ing. This chapter explores the various respiratory disorders,
with a focus on the nursing process.

ANATOMY AND PHYSIOLOGY
REVIEW

The primary function of the respiratory system is delivery of
oxygen to the lungs and removal of carbon dioxide from the
lungs.

THORACIC CAVITY

The chest cage is a closed compartment bounded on the top
by the neck muscles and at the bottom by the diaphragm. The
walls of the chest cage are formed by the ribs and intercostal
muscles laterally, the thoracic vertebrae posteriorly, and the ster-
num anteriorly. The inside of the chest cage is called the thoracic
cavity. Contained within the thoracic cavity are the lungs. The
lungs are cone-shaped, porous organs separated from the other
chest organs by the mediastinum. The lungs lie free, except for
their attachment to the heart and trachea, and are encased in
the pleura, a thin, transparent double-layered serous membrane

Nasopharynx
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Laryngopharynx
Esophagus

Visceral pleura

Pleural space 888

Intercostal
muscles

. .Mainstem
bronchus
Right 8

upper lobe

- Diaphragm
Mediastinum -
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lining the thoracic cavity. The layers of the pleura are the parietal
pleura, which lie adjacent to the chest wall and produce pleural
fluid, and the visceral pleura, which adhere to the surface of the
lungs and absorb pleural fluid. The area between the two pleura
is known as the pleural space or pleural cavity.

The pleural space contains S to 20 mL of fluid, which
allows the layers of the pleura to slide on each other yet hold
together. The pressure within the pleural space is less than that
of outside air. This difference in pressure creates a suction that
prevents the lungs from collapsing on exhalation.

The right lung is larger than the left and is divided into
three sections, or lobes: upper, middle, and lower. The left
lung is divided into two lobes: upper and lower (Figure 4-1).
The upper portion of the lung is referred to as the apex (plural,
apices). The lower portion is called the base. The lungs pos-
sess a dual blood supply: bronchial circulation and pulmonary
circulation. Bronchial circulation begins with the bronchial
artery, which provides the passageways of the lungs with
blood to meet nutritional needs and ends when the venous
blood enters the pulmonary veins. Pulmonary circulation is
the route by which blood is delivered to the alveoli for gas
exchange (Figure 4-2).

CONDUCTING AIRWAYS

The conducting airways are tube-like structures that provide a
passageway for air as it travels to the lungs. These are the nasal
passages, mouth, pharynx, larynx, trachea, bronchi, and bron-
chioles (Figure 4-1). The conducting airways are lined with
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FIGURE 4-1 Structures of the Respiratory Tract
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FIGURE 4-2 Gas exchange occurs at the alveolar capillary
membrane.

epithelial tissue containing serous glands, mucus-secreting
Goblet cells, and hair-like projections called cilia. The mucus
of the Goblet cells together with the cilia form a mucocili-
ary blanket that protects the respiratory system from foreign
particles. The constant upward motion of the cilia propels the
mucociliary blanket toward the pharynx, where foreign matter
is expectorated or swallowed.

The nasal passages are the preferred route for air to enter
the respiratory tract. In addition to the function of filtering
inspired air, the nasal passages are richly supplied with blood
vessels that warm and moisten the air. Because the mouth lacks
cilia and abundant blood supply, breathing through the mouth
reduces the ability to filter, warm, and moisten inspired air.

Connecting the nasal passages and mouth to the lower
parts of the respiratory tract is the pharynx. Located behind
the oral cavity, the pharynx serves as a passageway for both
inspired air into the larynx and ingested food passing into the
digestive system. At the distal portion of the pharynx is the
larynx, also known as the voice box.

The larynx contains the vocal cords and is the passage-
way for air entering and leaving the trachea. The larynx is
composed of four structures: the uppermost thyroid cartilage
(Adam’s apple), the cricoid cartilage (which lies at the lower
edge of the larynx), the epiglottis (a leaf-shaped structure that
covers the larynx during swallowing), and the glottis (the tri-
angular space between relaxed vocal cords).

The trachea, commonly known as the windpipe, is a
tube composed of connective tissue mucosa and smooth
muscle supported by C-shaped rings of cartilage that extends
into the bronchi. The trachea is 2.0 to 2.5 cm wide (approxi-
mately 1 inch) and 10 to 12 cm long (approximately 4 to 6
inches). The trachea terminates by branching into two tubes:
the right and left primary bronchi. The bronchi are somewhat
smaller in diameter than the trachea, and each passes into its
respective lung.

The right bronchus is wider and more vertically posi-
tioned than the left. This difference in positioning allows
foreign matter to enter the right bronchus more easily than the
left. Within the lungs, the bronchi branch off into increasingly
smaller diameter tubes until they become the terminal bronchi-
oles. These branch further, forming alveolar ducts that end in
numerous saclike, thin-walled structures called the alveoli. Col-
lectively, the alveoli and the alveolar ducts resemble a cluster
of grapes. The branching makes this portion of the respiratory
tract resemble an inverted tree, giving rise to the term bronchial
tree (Figure 4-1).

RESPIRATORY TISSUES

The respiratory tissues perform the function of gas exchange.
The alveoli constitute the primary site of gas exchange. The
alveolar ducts are smooth, muscular tubes containing abun-
dant alveolar macrophages that remove foreign particles
(e.g., bacteria). The alveoli, into which the alveolar ducts
terminate, consist of interconnected spaces with thin walls, or
septa, occupied by a network of capillaries called the alveolar
capillary membrane.

The alveoli contain two specialized types of cells. Type I
alveolar cells are flat, squamous, epithelial cells across which
gas exchange occurs. Type II alveolar cells produce a phos-
pholipid substance called surfactant. Surfactant coats the
inner surfaces of the alveoli, reduces the surface tension of
pulmonary fluids, allows gas exchange, and prevents the col-
lapse of the airways. Each lung contains approximately 300
million alveoli.

RESPIRATION

Respiration is a process of gas exchange. This process is
necessary to supply cells with oxygen for metabolism and
to remove the waste by-product carbon dioxide. There are
two types of respiration: external respiration and internal
respiration. External respiration is the exchange of gases
between the inhaled air, now in the alveoli, and the blood
in the pulmonary capillaries. Internal respiration is the
exchange of gases at the cellular level between tissue cells
and blood in systemic capillaries (Figure 4-3). These func-
tions depend on the adequacy of ventilation, perfusion, and
diffusion. Ventilation is the movement of gases into and
out of the lung. Perfusion is the flow of blood through
the vessels of a specific organ or body part. Pertaining to
the respiratory system, diffusion is the movement of gases
across the alveolar capillary membrane from areas of high
concentration to areas of lower concentration. Factors that
affect ventilation, perfusion, and diffusion affect respiration
(Table 4-1).

NEUROMUSCULAR CONTROL OF
RESPIRATION

Unlike the heart muscle, the respiratory muscles must
receive continuous neural stimuli to function. Regulation
of respiration is integrated by neurons located in the pons
and medulla of the brain. The control of respiration is
influenced by involuntary (automatic) and voluntary com-
ponents. Involuntary components include chemoreceptors,
lung stretch receptors, and impulses from other sources.
Chemoreceptors monitor the levels of carbon dioxide and
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FIGURE 4-3 A, External Respiration; B, Internal Respiration

oxygen and the acidity/alkalinity (pH) of the blood. Nor-
mally, chemoreceptors initiate respiration in response to an
increase of carbon dioxide in the blood. With certain chronic
pulmonary disorders, such as emphysema, chemoreceptors
become more responsive to a low level of oxygen. This
becomes significant when administering oxygen to persons
whose drive to breathe depends on a low level of oxygen in
the blood. Lung stretch receptors monitor the pattern of
breathing and prevent overexpansion of the tissues. Many
other sources involuntarily send impulses to the respiratory
center. For example, if a person becomes frightened or angry,
the respiratory rate increases in response to stimuli from the
autonomic nervous system. Voluntary components of respi-
ratory control integrate breathing with acts such as talking
and speaking.

The diaphragm acts as the primary muscle of respira-
tion. During inspiration, the diaphragm contracts and flat-
tens out in response to stimuli from the respiratory center,
increasing the length of the thoracic cavity. At the same
time, the intercostal muscles contract, elevating the ribs
and increasing the diameter of the thoracic cavity. The total
thoracic space increases, reducing the pressure within the
thoracic cavity. The pressure within the thoracic cavity then
becomes negative in relation to that of atmospheric pressure,
and air moves into the thoracic cavity. Upon expiration, the
respiratory center signals the diaphragm and intercostal
muscles to relax. The thoracic cavity returns to its original
size. Aided by the elastic recoil of the lungs, the decrease in
size of the thoracic cavity increases pressure, and air moves
out of the lungs.
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TABLE 4-1 Factors Affecting Ventilation,
Perfusion, and Diffusion

Ventilation Position: Dependent areas receive

majority of air.

Lung volume: Low volume results in
shunting air to lung apices.

Disease: Bronchial constriction and airway
collapse decrease ventilation.

Perfusion Position: Dependent areas receive

majority of blood.

Hypoxia: Results in vasoconstriction and
decreased perfusion.

Blockage: Results in decreased or absent
perfusion to distal areas.

Diffusion Alveolar capillary membrane: Alterations
may occur in thickness and permeability

of membrane.

GAS EXCHANGE

Gas exchange occurs at the alveolar capillary membrane
(Figure 4-2). Venous blood from the right ventricle is pumped
into the pulmonary arteries and travels to the alveolar capil-
lary network, where it is exposed to the inhaled air. Because
of the higher concentration of oxygen in the alveoli, oxygen
diffuses into the blood within the alveolar capillary network.
The majority of oxygen binds to the iron atoms of the hemo-
globin molecule in the red blood cells. Approximately 1% to
3% of oxygen dissolves into the blood plasma.

The exchange of carbon dioxide also occurs within
the alveoli. Within the alveolar capillary network, the car-
bon dioxide detaches from hemoglobin and diffuses into
the alveolar space. Carbon dioxide is removed from the
alveolar space when exhalation occurs. The blood within
the pulmonary capillary network is now oxygenated and
travels to the heart via the pulmonary veins. Oxygenated
blood is sent to the body via the aorta and the arterial net-
work (Figure 4-3).

ASSESSMENT

To understand the assessment of the respiratory system,
the student must be familiar with related terminology

(Table 4-2).

HEALTH HISTORY

Nursing assessment begins with a complete history. The cli-
ent is questioned regarding allergies, occupation, lifestyle, and
health habits such as smoking or alcohol use (Box 4-1). Ask
about other health problems that affect the respiratory system,
such as pneumonia or cardiac problems. Symptoms such as
dyspnea, decreased exercise tolerance, and cough are explored
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TABLE 4-2 Respiratory Terms

UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

DEFINITION

Eupnea Normal breathing

Apnea Cessation of breathing, possibly temporary in nature

Dyspnea Labored or difficult breathing, possibly normal if associated with exercise

Bradypnea Abnormally slow breathing

Tachypnea Abnormally rapid breathing

Orthopnea Discomfort or difficulty with breathing in any but an upright sitting or standing position
Kussmaul’s Abnormal respiratory pattern characterized by irregular periods of increased rate and depth of

respirations

respiration; most often seen with diabetic ketoacidosis

Biot’s respirations

Abnormal respiratory pattern characterized by irregular periods of apnea alternating with short
periods of respiration of equal depth; most commonly seen with increased intracranial pressure

Cheyne-Stokes
respirations

Abnormal respiratory pattern characterized by initially slow, shallow respirations that increase in
rapidity and depth and then gradually decrease until respiration stops for 10 to 60 seconds; pat-
tern then repeats itself in the same manner

Anoxia Without oxygen

Hypoxia Lack of adequate oxygen in inspired air such as occurs at high altitude

Hypoxemia Insufficient amount of oxygen in the blood possibly due to respiratory, cardiovascular, or anemia-
related disorders

Cyanosis Bluish, grayish, or purplish discoloration of the skin caused by abnormal amounts of reduced

(oxygen-poor) hemoglobin in the blood; not always a reliable indicator of hypoxia

Acrocyanosis
vasoconstriction

Cyanosis of the fingertips and toes; often caused by vasomotor disturbances associated with

Circumoral cyanosis

Bluish discoloration encircling the mouth

Oxygen saturation

Amount of oxygen combined with hemoglobin

in depth. Following a complete history, the nurse completes a
physical assessment of the client.

INSPECTION

Physical assessment of the respiratory system starts with
inspection. Note the client’s color, level of consciousness,
and emotional state. Respirations are observed for their rate,
depth, quality, rhythm, and breathing pattern. Symmetry of
chest wall movement is also noted. The nurse observes for
use of accessory muscles to aid breathing. The position the
client assumes provides information on respiratory status
because individuals having trouble breathing often lean
forward.

PALPATION AND PERCUSSION

The next steps in the respiratory assessment are palpation and
percussion. These are normally done by the registered nurse
or physician. Through the use of palpation and percussion,

areas of varying densities in the lung can be detected. The
density of lung tissues changes with disease states such as
pneumonia, pneumothorax, and pleural effusion.

AUSCULTATION

The client should breathe slowly through the mouth while the
listener assesses breath sounds at each location for the length
of a complete inspiration and expiration. Breath sounds
are assessed for duration, pitch, and intensity. Figure 4-4
illustrates the recommended stethoscope location for each
auscultation.

Normal Breath Sounds

Under normal circumstances, bronchial sounds are heard
over the sternum (Figure 4-S). These loud, high-pitched
tubular, hollow-like sounds last longer during expiration than
during inspiration. When heard in areas other than the ster-
num, bronchial sounds indicate fluid, exudate, or lung tissue
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BOX 4-1 QUESTIONS TO ASK AND OBSERVATIONS TO MAKE WHEN COLLECTING DATA

Subjective Data
¢ Do you have seasonal or environmental allergies?

¢ Do you get frequent upper respiratory infections?

¢ Have you had the pneumonia vaccine?

¢ Do you get a flu shot annually?

* Are you experiencing any difficulty breathing?

¢ Is your nose feeling stuffy and congested?

¢ Does your throat hurt or feel sore?

* Have you experienced changes in your voice?
¢ Do you currently or have you ever smoked?

¢ If you no longer smoke, when did you quit?

* Does your chest feel tight when you breathe?

Objective Data
e Check vital signs.

¢ Check pulse oximetry levels.

* Observe respiratory effort.

e Observe use of accessory muscles.

¢ Assess color of mucous membranes and nail beds.
¢ Assess for sputum production.

* Record the quality, color, and odor of the sputum.
¢ Observe client’s activity tolerance.

¢ Assess supplemental oxygen requirements.

¢ Auscultate lung sounds.

¢ Record the quality, color, and odor of the sputum.

e Have you been coughing? If so, are you coughing up any mucous? What does it look like?

e Have you ever had pneumonia? If so, when and how often?

¢ Do you have any chronic lung conditions such as asthma or emphysema?

* Have you experienced any shortness of breath with exertion or activity?

¢ If you smoke, how long have you smoked? What do you smoke? And, how much do you smoke each day?

* Are you experiencing any chest pain or discomfort when breathing?

* Report chest x-ray results or other diagnostic test results.

compression. Bronchovesicular sounds are heard over
the anterior one-third of the chest near the sternum and also
around the scapula posteriorly (Figure 4-5). Bronchovesicular
sounds have a medium pitch and intensity with inspiration
and expiration being equal in duration. They may be heard
in the periphery of the lung when consolidation and fluid are
present.

Vesicular sounds are heard over the majority of the
lungs (Figure 4-5). These soft, low-pitched sounds are
best heard during inspiration and may be inaudible during
expiration.

Adventitious Breath Sounds

Abnormal breath sounds are called adventitious breath
sounds and include fine crackles (rales), coarse crackles
(rales), sonorous wheezes (rhonchi), sibilant wheezes,

pleural friction rub, and stridor. Table 4-3 describes
the general characteristics of these adventitious breath
sounds.

COMMON DIAGNOSTIC TESTS

Commonly used diagnostic tests for clients with respiratory
disorders are listed in Table 4-4. Table 4-5 lists normal values
for arterial blood gases.

INFECTIOUS/INFLAMMATORY

DISORDERS

Infectious/ inflammatory disorders of the upper respiratory
tract, pneumonia, tuberculosis, and pleurisy/pleural effu-
sion are discussed in the following sections.
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F1GURE 4-4 Stethoscope Locations for Each Auscultation; A, Anterior Thorax; B, Posterior Thorax; C, Right Lateral Thorax;
D, Left Lateral Thorax
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Anterior Thorax Posterior Thorax

FIGURE 4-5 Location of Breath Sounds

Copyright 2010 Cengage Learning, Inc. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.



77

CHAPTER 4 Respiratory System

ININHYIT 39VINID HYINT1IA 40 ASTLEN0D

Jowny Aemure
abue| ‘uoijoniisqo

eoyoRI} ‘XUAle| 8y}

uoneJidsul

Apoq ubleio} ‘dnoly 10 UORONIISCO [elued ON Buimoin snonunuon Ajueuiwopaid Jopuis
Jay1o
yoes isuiebe Buiqgni
sso0sqge Bun| Jayies| Ap jo sedaid
‘eluownaud  om} Se |[em 210eJoy) UO
‘uonosejul Areuowind 119} 89 Ajjeuoises20 57
‘siso|naJagny ued ‘eung|d [BI9OSIA Bunelb uonesdxs qnJ uonouy
‘Asunald pue |eloued paweju| ON ‘Bunjealn snonuiuon pue uoneJidsu| [eianaid
uonoNAISgo
Apoq ublaioy
Jowny ‘ewssAydws sSNyouo.Q JO UoNl
‘siyouoIq -0NJ1sqo JO sAemuie uonesdxs
2lUOIYD ‘BLIYISY ab.e| jo BuimosieN Algissod  [eaisnw ‘payoud ybiH snonuiuon Ajpueuiwopaid
uonoNAISgo
Apoq ubleioy
‘wseds Jejolyouoiq sSNYyoU0Iq JO uoi
Jowiny ‘ewspa Aemure -0NJ1sqo J0 sAemuie uonesidxs (lyououyy)
‘SIIYOUOIQ ‘BlYISY ab.e| jo BuimosieN Alqissod Bunous ‘payonud moT snonuiuon Ajpueuiwopaid 9Z99YM SN0JOUOS
siselo9ele a1ejuial
‘siyouoclq  Ajusppns eyl shemuie uoneinp Buoj %o
‘ewspa Areuownd abue| ul ainysiow ‘Bulbinb ‘Buipoeso uoneaidsul (o1eJ 8s4209)
‘eluowinaud ybnouyy Buissed Jiy Alqissod payoud-mo| ‘1sIoN snonuRuUOJsIg Ajpueuiwopaid 3p|oBIO 8SIB0D)
punos siy1 aje|
siselo9ele -nwiis 0} siabuly JNoA
‘sisolquy Areuowind a1ejuIal usamiaq sJes Jeau
‘eluownaud  Ajusppns jey} shkemiie Jiey [|o4 ‘uoneinp HYoys
‘(4HD) ainie} ueay |lewsS ul ainjsiow ‘buiddod ‘Buipoeio uoneJidsul
anisabuod ‘adoo ybnouyy Buissed Jiy ON payoud-ybiy ‘Ag sSNoNURUOJSIg Ajpueujwopaid (o1e4) Bp1oEID BUI4

SNOILLIANOD

ADOTOILLH

HDN0D
HLIMYVATO

NOILLdIIDSAd

DONINIL

SPUNOS YJed1qg SNONNUIAPY JO SINSLIdOLIRY) €-} TTAV],

HSYHd
XHO0LVIIdSHd

AdNNOS HILVIY 9

Copyright 2010 Cengage Learning, Inc. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.



78

TABLE 4-4 Common Diagnostic Tests
for Respiratory Disorders
Laboratory Tests

e Hemoglobin

e Arterial blood gases (ABGs)

e Pulmonary function tests (PFTs)
e Sputum analysis

Radiologic Studies

e Chest x-ray

¢ Ventilation-perfusion scan (V/Q scan)

e Computerized axial tomography
(CAT scan)

e Pulmonary angiography

Other

e Pulse oximetry
e Bronchoscopy
® Thoracentesis
e Magnetic resonance imaging (MRI)

TABLE 4-§ Arterial Blood Gases:
Normal Values

MEASUREMENT

IN BLOOD
Acidity or alkalinity (pH)

7.3510 7.45

80 to 100 mm Hg
35 to 45 mm Hg
24 to 28 mm Hg
95% to 100%

Partial pressure of oxygen (PaO,)

Partial pressure of carbon dioxide
(PaCoO,)

Bicarbonate ion (HCO,)

Arterial oxygen saturation (SaO,)

Infectious and inflammatory disorders of the upper respira-
tory tract are common and usually self-limiting. Among the
causal factors of infectious and inflammatory disorders are
various viruses (rhino viruses, influenza viruses) and bacteria
(streptococci and pneumococci). Group A beta-hemolytic strepto-
cocci infections of the upper respiratory system are associated
with serious sequelae such as rheumatic fever. Allergic reac-
tions frequently play a role in the development of sinusitis and
pharyngitis. Laryngitis is associated with factors such as pollu-
tion, smoking, and excessive use of the voice. Breathing cold air
decreases local immune responses of the respiratory tract. This
fact coupled with closer and prolonged contact with others
indoors during the colder months leads to an increased inci-
dence of acute upper respiratory tract inflammatory disorders.

The signs and symptoms that occur with acute upper
respiratory tract infection or inflammation are a result of the
inflammatory process. Early signs and symptoms include
general malaise, low-grade fever, localized redness, and edema
of affected tissues. Joint pain is common with viral disorders.
The client may complain of nasal or sinus congestion and
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©) PROFESSIONAL

Influenza

Influenza (the flu) is a contagious respiratory
illness caused by influenza viruses that lead to mild
to severe illness and, at times, death. Influenza
viruses are spread from person to person in
respiratory droplets of coughs and sneezes. The
Centers for Disease Control and Prevention (2009)
estimates that 5% to 20% of Americans get the
flu, more than 200,000 people are hospitalized
from flu complications, and about 36,000 people
die from influenza during each flu season, from
November to March. The best way to prevent the
flu is to get a flu vaccination each year. There

are two types of influenza vaccines available:

the “flu shot” and the nasal-spray flu vaccine.
Currently there are four antiviral medications
approved for treatment of influenza in the
United States. Oseltamivir (Tamiflu) and zanamivir
(Relenza) are recommended by the CDC due to
the emerging influenza A resistance to the other
two medications, amantadine (Symmetrel) and
rimantadine (Flumadine) (National Institute of
Allergy and Infectious Diseases, 2009). For more
information on influenza, visit http://www.cdc.gov/
flu/ or http://wwws3.niaid.nih.gov/topics/Flu/

headache. Drying of the mucous membranes coupled with
edema cause local discomfort such as sore throat. Cough and
nasal or sinus discharge may occur. Nasal secretions that are
thick and purulent indicate bacterial infection.

MEDICAL-SURGICAL MANAGEMENT
Medical

Most clients with acute upper respiratory tract infections or
inflammatory disorders are treated in a clinic or office setting.
Unless the disorder becomes chronic or bacterial infection
occurs, treatment is symptomatic. When infection is sus-
pected, specimens for culture and sensitivity are obtained, and
appropriate antibiotic therapy is initiated.

Surgical

Disorders that develop into chronic conditions (e.g, tonsillitis
and sinusitis) may require surgical intervention to remove or
drain affected tissues.

o, Pharmacological

Nonprescription antipyretic, analgesic, anti-inflammatory
medications are used to reduce discomfort, fever, and inflam-
mation. Antitussives are used to suppress cough and allow for
rest. To aid in removal of secretions, expectorants are used.
Bacterial infections are treated with various antibiotics accord-
ing to culture and sensitivity studies. Comfort measures such
as saline gargles may be useful.
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Diet

Fluids are advocated to liquefy secretions and hydrate dry
mucous membranes. Nausea may occur if secretions are
swallowed as opposed to expectorated. The client should
cover cough to prevent spread and be encouraged to cough
up all secretions and dispose of them in a tissue. With severe
coughing, emesis may occur. The client is encouraged to
rest before meals and may require an antitussive to reduce

coughing.

Activity

Normally, activity does not need to be restricted, but energy
level may decrease. The client who is infectious is encouraged
to avoid contact with others. Strenuous activity should be
avoided to reduce oxygen requirements and coughing.

NURSING MANAGEMENT

Client teaching about signs and symptoms of a respiratory
infection, avoiding items causing an allergic response, and
taking all prescribed antibiotics is the main nursing respon-
sibility. Hand washing is vital in preventing the spread of
infection.

Nursing diagnoses for a client with an upper respiratory infection or

inflammatory disorder include the following:
NURSING DIAGNOSES PLANNING/OUTCOMES

The client will be able to
state the signs and symp-
toms of bacterial infection.

Deficient Knowledge related
to signs and symptoms of
respiratory bacterial infec-
tion, potential allergens, and
antibiotic therapy

The client will be able to
identify individual potential
allergens.

The client will complete
entire course of antibiotic
therapy.
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NURSING PROCESS

ASSESSMENT
Subjective Data

Subjective data include information about present signs and
symptoms, onset of symptoms, exposure to allergens or infected
individuals, and frequency of the disorder. Common symptoms
include sore throat, nasal congestion, dyspnea, and headache.

Objective Data

Objective data include fever and inflammation, redness,
edema, and drying of the mucous membranes of the orophar-
ynx. Secretions are evaluated for their color, viscosity,
amount, and odor, which will help in identifying the specific
illness. The client may have hoarseness and a cough. Culture
and sensitivity studies may reveal a causative organism and,
thus, guide antibiotic therapy. If infection with group A
beta-hemolytic streptococci is suspected, an antistreptolysin
O (ASO) titer is done to reveal the presence of antibodies
formed in reaction to this bacteria. Nonspecific diagnostic
studies include elevated white blood cell count and erythro-
cyte sedimentation rate.

NURSING INTERVENTIONS

Educate client regarding signs and symptoms indicating
a respiratory bacterial infection, such as purulent or green
secretions, fever.

Assist physician in allergy testing. Teach client to avoid
those things that precipitate an allergic response.

Instruct client to complete the entire course of antibiotics.

The client will verbalize a
decrease or absence of
nasal congestion.

Ineffective Airway Clear-
ance related to nasal
secretions

Encourage client to blow the nose and not “snuffle” secre-
tions back up into nose.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

Pneumonia is inflammation of the bronchioles and
alveoli accompanied by consolidation, or solidification
of exudate, in the lungs. It can result from bacteria, viruses,
mycoplasms, fungi, chemical exposures, or parasite inva-
sions. Pneumonia can also be caused by aspiration, over-
sedation, or inadequate ventilation. Pneumonia remains
a common cause of hospitalization and is often a cause of
death, particularly among the elderly. Under normal cir-
cumstances, the alveolar macrophages are able to remove
foreign matter. When confronted with overwhelming num-
bers of virulent microorganisms, however, this protective
mechanism fails. The invading organism irritates the walls
of the alveoli. In response to this irritation, the alveolar walls

secrete exudate (an accumulation of fluid in the pulmonary
passageways). Eventually, the alveoli fill with the exudate,
resulting in consolidation. The exudate within the alveoli
interferes with gas exchange.

Risk factors for the development of pneumonia include
immobility, depressed cough reflex (caused by anesthesia
or cerebrovascular accident [CVA]), alterations in respi-
ratory function (e.g, chronic obstructive pulmonary dis-
ease [COPD]), advanced age, and numerous other chronic
debilitating conditions (e.g., congestive heart failure [CHF],
diabetes mellitus). Common bacterial causes of pneumonia
are Streptococcus pneumoniae, Pneumococcus, Staphylococcus
aureus, Klebsiella pneumoniae, and Pseudomonas aeruginosa.
A common, serious viral source of pneumonia is the Cyto-
megalovirus, which affects clients with compromised immune
status, such as those taking immunosuppressant medications
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O CLIENTTEACHING
Pneumonia

e Discuss pertinent information about medications
being taken.
Instruct in measures to prevent spread of infec-
tion (covering the mouth and nose with a tissue
when coughing or sneezing).
Encourage disposal of tissues in a closed paper
sack.

Outline individual’s specific risk factors (age,
chronic respiratory condition, cardiac condition).

Instruct in methods to prevent future infection
(avoiding crowds and obtaining vaccine).

Encourage increase in oral fluid intake, if appro-
priate for client.

or those infected with human immunodeficiency virus (HIV).
Preumocystis carinii pneumonia can also occur in the immu-
nosuppressed client. The invading organism associated with
Preumocystis carinii pneumonia is thought to be a protozoan.
The infecting microorganisms that cause pneumonia are
spread by airborne droplets or direct contact with infected
individuals or carriers.

Chemical pneumonia is caused by entry of irritating sub-
stances into the pulmonary passageways. A common source of
chemical pneumonia is the aspiration of gastric contents. Inhala-
tion of irritating substances can also result in a chemical pneu-
monia. Pneumonia is now classified according to the causative
factor rather than the area of the lung affected (e.g,, aspiration
pneumonia). The right middle and lower lobes are affected by
pneumonia more frequently than the right upper and left lobes
because of the anatomy of the right bronchus and the effects of
gravity.

A high fever of sudden onset is often the presenting
complaint of the client. The elderly client, however, may be
seriously ill and have only a low-grade fever. A productive
cough yielding abnormally thick and discolored sputum
may be present. Associated respiratory symptoms include
dyspnea, coarse crackles, and diminished breath sounds.
Most clients complain of pleuritic chest pain, which is stab-
bing in nature and increases on inspiration. Pain occurs
as a result of irritation of the pleura lying adjacent to the
affected alveoli.

In the case of bacterial pneumonia, white blood cell
count increases and may go as high as 40,000/mm?®. Pneu-
monia caused by viruses or mycoplasms may produce a
normal or a lowered white blood cell count. Chest x-ray
reveals consolidation in the affected areas. Bacterial pneu-
monia is likely to produce isolated areas of consolidation on
a chest x-ray, whereas viral and chemical pneumonia appear
as more diffuse areas of consolidation. Arterial blood gases
(ABGs) may reveal a decrease in PaO, or oxygen saturation
caused by interference with gas exchange. Pulmonary func-
tion tests (PFTs) are usually within normal limits unless
the client has an underlying pulmonary disorder such as
emphysema.

MEDICAL-SURGICAL
MANAGEMENT

Medical

Clearing the airways of exudate and maintaining adequate
oxygenation are the goals of treatment for clients with pneu-
monia. Postural drainage and percussion may be ordered to
aid the client in mobilizing secretions. Aerosol or nebulization
treatments may also be utilized, often with added medications.
The client is encouraged to cough and deep breathe, particu-
larly following respiratory treatments. Incentive spirometry,
which measures the amount of air inspired in one inhalation,
is ordered to aid the client when coughing and deep breathing
are inadequate (e.g., after surgery) (Figure 4-6). If the client
is unable to mobilize secretions, suctioning of the respiratory
tract is indicated. When secretions are overwhelming, the
physician may perform a bronchoscopy in order to remove
them. Intravenous fluids are utilized to maintain adequate
hydration, especially in the presence of fever. Adequate hydra-
tion promotes liquefaction of respiratory secretions and thus
aids in their removal. Pulse oximetry or ABGs are done to
assess the level of oxygenation. Supplemental oxygen is used
when oxygenation is inadequate.

@) Pharmacological

The treatment of choice for bacterial pneumonia is specific
based on a sputum specimen for culture and sensitivity. It
should be obtained before initiating antibiotic therapy. After a
specimen has been obtained, the physician may start therapy
with a broad-spectrum antibiotic. If laboratory data indicate
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FIGURE 4-6 An Incentive Spirometer
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Postural Drainage, Medications

Respiratory therapists work together with nurses

in providing postural drainage for clients with

pneumonia or other respiratory problems when

exudate drainage from the lungs is desired. They

also collaborate on administering aerosol or

nebulized medications.
|
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] LIFE SPAN CONSIDERATIONS
Respiratory Status in the Older Client

e Respiratory effort increases because muscles
atrophy, the diaphragm flattens out, costo-
chondral cartilage calcifies, ligaments and joints
stiffen, and intervertebral discs degenerate.

e Alveolar gas exchange diminishes because of a
decrease in the lung’s elastic recoil, which causes
air to be trapped, especially in the lower lobes,
for a portion of the respiratory cycle.

e The medulla becomes less sensitive to changes
in carbon dioxide and oxygen levels, thereby
rendering the respiration triggering mechanism
less active.

e Ciliary activity diminishes, thereby increasing
susceptibility to infection.

e Cough reflex decreases.

e Aspiration risk increases because of the decrease
in the cough reflex. :

resistant microorganisms, a specific antibiotic will be started.
Antiviral agents, such as acyclovir sodium (Zovirax), are
utilized for clients with chronic respiratory problems related
to viral pneumonia. Prophylactic antibiotic therapy is often
utilized for viral pneumonia to prevent a secondary bacterial
infection. To promote opening and clearing of the airways,
bronchodilators, and mucolytic agents are administered via
aerosol or nebulization by the respiratory therapist or nurse.
Expectorants may be given orally. Cough suppressants and
pain relievers, especially those containing narcotics such
as codeine sulfate, are administered only with discretion,
because they may further inhibit the client’s ability to clear
the airways.

Diet
The client with pneumonia is encouraged to drink fluids to aid
in the liquefaction of respiratory secretions. Small, frequent,

] LIFE SPAN CONSIDERATIONS
Oxygen Therapy in Children

e Any child receiving oxygen therapy should not
play with friction toys or use a nylon or wool
blanket.

e Oxygen concentration must be measured near
the child’s head with an oxygen analyzer. Pro-
longed exposure to a high concentration can be
toxic to certain tissues (retina in preterm babies
and lungs in all children), especially in children
with asthma or cystic fibrosis. :
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0 PROFESSIONAL

Assessment and Respiratory Assistive
Devices

When caring for clients with respiratory assistive
devices in place, assess the following:
e Oxygen
- Mode of delivery (e.g., nasal cannula, face
mask)
— Percentage of oxygen that is being delivered
(e.q., 25%, 40%)
— Flow rate of the oxygen (e.g., 2 L/min,
4 L/min)
— Humidification provided and oxygen
warmed
* Incentive spirometer
— Frequency of use
— Volume achieved

— Number of times client reaches goal with each
use

nutritionally balanced meals are preferred. Respiratory treat-
ments that promote coughing should be avoided immediately
before and after meals to prevent nausea and vomiting associ-
ated with vigorous coughing.

Activity

Bed rest or limited activity promotes optimal tissue oxygen-
ation; however, range-of-motion exercises and progressive
ambulation prevent immobility complications.

Health Promotion

Pneumococcal vaccine (Pneumovax 23), a vaccine that pre-
vents infection caused by Streptococcus pneumonia, should
be given to clients at risk of developing pneumonia, such as
those with chronic respiratory or cardiac conditions, and the
older adult. Usually only one dose of vaccine is needed, but
under certain circumstances a second dose may be given. A
second dose is recommended for clients who have: a dam-
aged or removed spleen, sickle-cell disease, HIV infection
or AIDS, cancer, leukemia, lymphoma, multiple myeloma,
nephrotic syndrome, organ or bone transplant, or are taking
medication that lowers immunity (chemotherapy, long-term
steroids). When a second dose is given, it should be given
five years after the first dose. Medicare pays for this vaccine
(ALA, 2009).

NURSING MANAGEMENT

Auscultation of lungs for breath sounds, assessment of vital
signs, and monitoring pulse oximetry and/or ABGs are nurs-
ing responsibilities. Encourage deep breathing, use of incen-
tive spirometer, and the intake of fluids. Reposition clients
who are on bed rest at least every 2 hours. Assist with range-
of-motion exercises and ambulation when able.
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NURSING PROCESS

ASSESSMENT
Subjective Data

Data gathered in the history include the onset, duration, and
severity of cough; the color, amount, and odor of sputum if
present; the onset and duration of elevated temperature; and
the presence or absence of night sweats.

Objective Data

The client’s level of consciousness should be noted. Evidence
of dyspnea, orthopnea, tachypnea, and cyanosis may be pres-
ent. On auscultation of the lung fields, moist crackles or dimin-
ished breath sounds may be heard. In the event of obstruction
of the airways, sibilant wheezes occur. All vital signs are taken
before and after drug therapy to provide information regarding
the severity of the illness and the efficacy of treatment. The
color, amount, viscosity, and odor of sputum are noted.

Nursing diagnoses for a client with pneumonia include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES

NURSING INTERVENTIONS

Ineffective Airway Clear- The client will have clear
ance related to inability to breath sounds upon auscul-
remove airway secretions tation.

Encourage client to breathe deeply and cough a minimum of
every 2 hours.

Teach use of the incentive spirometer to encourage lung
expansion.

Administer aerosol and nebulizer treatments as ordered.

Assess breath sounds and respiratory rate prior to and
following respiratory procedures to evaluate their
effectiveness.

Encourage fluids to liquefy thickened secretions.

For clients who are able, assist in sitting up or ambulating
three to four times daily; those on bed rest, turn every
2 hours.

Administer medications as ordered.

Provide oral care several times a day.

Impaired Gas Exchange The client will have an
related to inflammatory oxygen saturation of 92% or
changes in alveolar capil- greater.

lary membrane

Monitor pulse oximetry and/or ABGs.

Administer supplemental oxygen as ordered.

Activity Intolerance related  The client will be able to

to hypoxia secondary to complete activities of daily

pneumonia living (ADL) and activity as
ordered and without com-
plaints of fatigue.

Encourage client to complete ADL according to ability and
the physician’s orders.

To prevent client fatigue, alternate periods of activity and
care with periods of rest.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

o

Pulmonary tuberculosis (TB) is an infection of the lung
tissue by Mycobacterium tuberculosis. Infection by tubercle
bacilli can occur in other parts of the body, but with less fre-
quency. In pulmonary tuberculosis, the tubercle bacilli are
inhaled into the lungs. Whether infection occurs depends on
the host’s susceptibility, the virulence of the tubercle bacilli,
and the number of bacilli inhaled. Tuberculosis is not as
highly contagious as once thought. Prolonged exposure to the
bacilli is required to produce infection. In addition, persons
with uncompromised immune systems are able to combat

the bacilli and do not develop the disease. Those at risk for
tuberculosis include persons suffering from malnutrition,
those living in crowded conditions, persons with compro-
mised immune status, and health care workers providing care
to high-risk individuals.

Once inhaled in sufficient numbers, the tubercle bacilli
cause an inflammatory response within the alveoli of the
lung. A small nodule called a primary tubercle, contain-
ing tubercle bacilli, forms in the lung tissue. In an attempt to
isolate the primary tubercles, the body forms a fibrous outer
coating around each tubercle. This fibrous surface interferes
with the blood and nutritional supplies to the tubercle. In
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time, the interior of the tubercle becomes soft and cheese-
like as a result of decreased perfusion, a process known as
caseation. Then the tubercle may become calcified and is
called a Ghon’s tubercle.

Liquefaction necrosis, where the tissue dies and
changes to a liquid or semi-liquid state, may occur; this fluid
may then be coughed up. A cavity is formed at the site where
the primary tubercle liquefied and ruptured. This is called
cavitation.

Following the advent of antitubercular medications in
the 1950s, the incidence of TB decreased dramatically until
1985. From 1985 to 1992, TB cases increased 20%, but from
1992 have decreased 39%. In 2007, the total number of cases
of TB (13,293 persons) in the United States was the lowest it
has been since the study started in 1953 (ALA, 2009). New
forms of TB, resistant to conventional drug therapy, have
surfaced. Some of the factors that may be responsible for
the increase in TB cases are increased numbers of persons
with compromised immune systems (e.g., many AIDS clients
also have TB); increased mobility of the world’s population
(persons from areas of high TB incidence moving to areas of
low incidence); widespread IV drug abuse; increased numbers
of those with poor access to health care; and increased num-
bers of those living in impoverished conditions. Direct health
care costs for TB are $703.1 million each year (ALA, 2008a).

Symptoms of TB develop gradually following infection
and include the following: low-grade fever that recurs in a
specific pattern, persistent cough, hemoptysis, hoarseness,
dyspnea on exertion, night sweats, fatigue, weight loss, and
enlarged lymph nodes.

The Mantoux skin test is the preferred screening
method for TB. Purified protein derivative (PPD) of killed
tubercle bacilli 0.1 mL is injected intradermally in the inner
forearm. The test is evaluated by measuring the area of
induration (palpable swelling) that occurs 48 and 72 hours
following injection. A reddened area with no induration
is not considered positive. A positive skin test, however,

TABLE 4-6 Classification of the Tuberculin Reaction

CLASSIFIED AS POSITIVE POPULATION

Induration of 5 mm or more e HIV-positive persons
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indicates only that the client has been infected with and
developed antibodies against the tubercle bacillus (Table
4-6). It is important for clients to know that the test will
thereafter always be positive throughout the individual’s
lifetime. The Food and Drug Administration recently
approved a new TB blood test called QuantoFERON-TB
that is used for detecting TB and latent TB infection.
The client receives the results from this test in less than
24 hours (ALA, 2008a).

The bacteria can remain alive but inactive in the body,
often for a lifetime, so a client is given prophylactic treat-
ment, usually isoniazid (INH), for 6 to 12 months. Other
medications used against tuberculosis are outlined in Table
4-7. If INH has not been given and the person later in
life is under physical or emotional stress, which weakens
the immune system, the bacteria may become active and
cause TB disease.

A negative reaction does not rule out the possibility
of TB exposure. Individuals at high risk, such as those who
are infected with HIV or who have compromised immune
status, may have a negative reaction because they are unable
to develop antibodies. Immediately following exposure to
TB, a skin test may reveal a false-negative result because it
can take up to 10 weeks for an infected individual to develop
the antibodies. An additional skin test may be done in 10 to
12 weeks. If the second T'B test is positive, the client’s history
is reviewed for the presence of symptoms suggesting TB,
and further evaluation is indicated.

Chest x-ray and sputum specimens are utilized to confirm
a diagnosis of TB. Inpatient clients are placed in airborne
respiratory isolation until cultures are completed with results.
Sputum is tested for the presence of acid-fast bacilli (AFB).
The sputum specimen is collected when the client arises in the
morning to prevent specimen contamination with ingested
food and liquids. In most instances, three specimens collected
on consecutive days and testing positive for AFB indicate a
positive diagnosis of TB. The TB diagnosis is confirmed if

e Recent contacts of TB case
e Persons with chest x-rays consistent with old, healed TB
e Clients with organ transplants or other immunosuppressed persons

Induration of 10 mm or more e |njection drug users

¢ Recent arrivals (<5 years) from high-prevalence countries
¢ Residents and employees of high-risk congregate settings (prisons, nursing
homes, mental institutions, residential facilities for AIDS patients, and homeless

shelters)

¢ Persons with medical conditions that have been shown to increase the risk of TB,
such as silicosis; persons who are 10% or more below ideal body weight; and
persons with some hematologic disorders (leukemias and lymphomas) and other

malignancies

e Mycobacteriology laboratory personnel
e Children < 4 years of age, or children and adolescents exposed to adults in high-risk

categories

Induration of 15 mm or more

Persons with no risk factors for TB
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TABLE 4-7 Tuberculosis Medications

First-Line Drugs
ethambutol hydrochloride (Myambutol)

UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

MEDICATION PRECAUTIONS AND INFORMATION

Monthly vision checks are important for acuity and distinc-
tion of red and green colors. Take medication with food.

isoniazid (INH) (Laniazid)

Alcohol ingestion interferes with metabolism and may cause
hepatitis. Check baseline and monthly hepatic enzymes.
Report signs of neuropathy and hepatitis. Have client take
pyridoxine (vitamin B,) to decrease side effects.

pyrazinamide (PMS Pyrazinamide)

Take medication with food and drink 2 liters of liquids daily.
Check baseline and monthly uric acid and liver enzymes.

Rifamate

A combination of isoniazid and rifampin.

rifampin (Rifadin)

Body secretions (urine, sweat, tears) turn orange while tak-
ing the medication.

rifapentine (Priftin) As effective as rifampin but taken less frequently. Body
secretions (urine, sweat, tears) turn orange. Drug must be
given with at least one other tuberculosis drug.

Rifater A combination of isoniazid, rifampin, and pyrazinamide.

streptomycin sulfate

Have monthly audiograms to check auditory function.
Check baseline and monthly renal function.

Second-Line Drugs
cycloserine (Seromycin)

Observe for mental alertness. While taking the medication,
monitor renal and liver function, drink 2 to 3 liters of fluid
daily, and avoid alcohol.

ethionamide (Trecator-SC)

Given with other antitubercular drugs to prevent resistant
organisms from developing.

kanamycin sulfate (Kantrex)

Drug may cause steatorrhea and electrolyte imbalance.

para-amino-salicylate (Sodium PA.S.)

Must be taken with other antitubercular drugs; taken with meals.

the TB bacilli grow in a culture. Individuals who are unable
to produce sputum, including children and older adults, may
have stomach contents aspirated for AFB testing. Chest x-ray
may reveal the presence of primary tubercles, calcified lesions,
and cavitation in the lung.

MEDICAL-SURGICAL MANAGEMENT
Medical

Most clients are treated briefly in the hospital, with long-term
treatment continuing at home. In the hospital, follow Air-
borne Precautions in addition to Standard Precautions. The
precautions include placing the client in an isolation room
with negative air pressure (air inflow is controlled through
one vent and air outflow is exhausted through another vent
directly to the outside and is not recirculated to other rooms.).
The doors and windows of the client’s room must be kept
closed to maintain control of air flow. Caregivers should wear
NOS particulate respirator masks because standard isolation
masks do not prevent Mycobacterium tuberculosis from passing

through (Figure 4-7). The Centers for Disease Control and
Prevention recommend periodic TB skin testing for health
care personnel.

Surgical

In the past, surgical intervention involving the removal of
affected lung tissues was common. With the advent of effec-
tive chemotherapy (treatment with drugs), however, surgical
intervention is now rarely utilized.

o, Pharmacological

Multidrug-resistant TB (MDR TB) can develop when a
client does not complete the full therapy or is inadequately
treated. A new strain of TB called extensively-drug resistant
tuberculosis (XDR TB) is a strain with extensive resistance
to second-line drugs. XDR TB is a public threat worldwide
and is raising concerns of a future epidemic of TB that is
virtually untreatable (ALA, 2008b). Active TB is treated
with a combination of medications. Three medications—
isoniazid (Laniazid, which is most effective), rifampin
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FIGURE 4-7 A particulate respirator fits tightly around
the nose and face. (Photo courtesy of Moldex Metric Inc;
www.moldex.smugmug.com)

(Rifadin), and pyrazinamide (PMS Pyrazinamide)—are
given for several months. This is followed by a regimen of
rifampin and isoniazid for an additional time. The combi-
nation of three drugs is given initially to rapidly decrease
the number of active bacilli in the body and to prevent the
development of MDR TB. Long-term therapy is required
because TB bacilli have long periods of metabolic inactivity.
Those clients with bone and joint infections, meningitis, or
resistant forms of TB are treated for longer periods. Clients
who are HIV positive require a longer regimen of isoni-
azid and pyrazinamide; prophylactic treatment with isoni-
azid is indicated from then on. Ethambutol hydrochloride
(Myambutol) and streptomycin sulfate are added to the
treatment regimen if the infecting organism is resistant to
one of the three normally used medications. Infection with
MDR TB requires the use of kanamycin sulfate (Kantrex),
capreomycin sulfate (Capastat Sulfate), and cycloserine

V¥V SAFETY V¥

Caregivers in Health Care Institutions

¢ Be aware of risks when caring for a client with TB.

e Follow Standard Precautions and Airborne
Precautions.

e Use face and/or eye shield in addition to
particulate mask when performing sputum-
induction procedure.

e Plan care to limit prolonged exposure to client.

e Wash hands frequently and thoroughly.

VAV AV A & & & W e 4
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MEMORY TRICK
MASK
A memory trick for the nurse to use to remember

how to correctly wear and use an N95 particulate
respirator mask when providing care for a TB client

is the term MASK:
M = Make sure you are using the correct size
mask.

A = Always wear an N95 particulate respirator
mask (NOT a surgical mask).

S = Seal between face and respirator must be
tightly fitted and intact.

K = Keep N95 particulate respirator mask on
until after you leave the client’s room.

INFECTION CONTROL

Use of a Particulate Respirator

Follow facility’s procedure for fit-testing.
Use the correct size mask.

Put on respirator before entering client'’s
room and remove after leaving client’s room.

Ensure that the respirator is free of holes.

Check that the seal between face and
respirator is intact.

Discard soiled or damaged respirators.

Have client wear N95 respirator when leaving
the room.

INFECTION CONTROL

Tuberculosis

Instruct client to cover mouth and nose when
coughing or sneezing.

Double-bag secretions and dispose of them as
infectious waste.

Use disposable items for care when possible.

Thoroughly clean and disinfect nondisposable
items.
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O CLIENTTEACHING
Side Effects of Rifampin

Urine, saliva, or tears may turn orange.
May permanently discolor contact lenses.
Birth control pills and implants become less

effective. Use alternative methods of birth
control.

(Seromycin). The client is considered noninfectious fol-
lowing three negative AFB sputum specimens. At that
point, the client may return to work and other normal
activities. Prophylactic treatment of high-risk individuals
is recommended to reduce their chances of developing the
disease following their exposure.

Taking multiple drugs can be confusing and lead to non-
compliance. The development of two new drugs has been
valuable. These drugs are Rifater, a combination of isoniazid,
rifampin, and pyrazinamide, and Rifamate, a combination of
isoniazid and rifampin.

Diet

The client with TB often has nutritional deficits. Correcting
these deficits assists the client in overcoming the disease pro-
cess. Dietary management is based on the type of deficiency
present. A well-balanced diet is encouraged for all clients with
TB. Fluids are encouraged to aid in the liquefaction of respira-
tory secretions.

Activity

Activity is restricted based on the client’s tolerance. The client
who is severely compromised from a respiratory standpoint
may be placed on bed rest. If the client’s condition allows,
activity is encouraged because it promotes lung expansion and
aids in the removal of static secretions. The client in isolation

The Client with Tuberculosis

Advise the client of the following:
Keep all clinic appointments.
Take all medications exactly as directed for
duration of treatment.

Until tested and noninfectious:

— Put used tissues in a closed paper sack and
throw away.

— Avoid close contact with anyone; wear a
mask.

— Sleep alone in bedroom.

— Air out bedroom often, using a fan in the
window to blow air outside.

— Thoroughly clean articles such as eating
utensils.

Tuberculosis Precautions
—

A nurse is working in a medical clinic when a
client comes to the desk and informs her that one
of his friends has TB, and that he was told to come
to the clinic to get checked. The client is coughing
continuously. The nurse knows that it will be

45 minutes before she can get him in to see the
physician. What should the nurse do?

whose condition permits it may ambulate in the hallways, as
long as a particulate respirator mask is worn by the client while
outside of the room.

Health Promotion

Prevention of TB is preferred to treatment. In areas where the
disease remains endemic (seldom in the United States), a vac-
cine containing attenuated tubercle bacilli, bacillus Calmette-
Guérin (BCG), may be given, but its effectiveness has not
been proven. Individuals receiving it will test positive to the
tuberculin skin test.

Any person who has had close contact with a client with
TB without practicing appropriate protective measures should
be tested. Other measures that decrease the likelihood of TB
include adequate nutrition, housing, and health care access,
and treatment of individuals who have or are at risk for devel-
oping TB.

NURSING MANAGEMENT

Assess client for low-grade fever, night sweats, and persistent
cough. Teach client and family about the disease process and
stress the importance of absolute compliance with the treat-
ment plan.

NURSING PROCESS

ASSESSMENT
Subjective Data

The history includes questions about the presence of signs
and symptoms of TB, such as night sweats, dyspnea on
exertion or at rest in late disease, anorexia, loss of muscle
strength, and fatigue. Pleuritic pain occurs when the pleura
is involved.

Objective Data

Objective data include weight loss; persistent, low-grade
fever; and persistent cough. The cough may be nonpro-
ductive early in the disease. Later, the cough is productive
and yields thick, purulent sputum. Eventually, hemoptysis
(blood spitting) occurs. Auscultation of breath sounds
reveals coarse crackles. In the presence of cavitary disease,
breath sounds are diminished or absent in the affected
areas. Sputum is observed as to amount, color, odor, and
consistency.
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Nursing diagnoses for a client with TB include the following:

NURSING DIAGNOSES

PLANNING/OUTCOMES

NURSING INTERVENTIONS

Ineffective Breathing Pat-
tern related to pulmonary
infectious process

The client will have color and
respiratory rate within normal
limits and will not complain
of dyspnea.

Assess client’s color, respiratory rate, and respiratory effort
and auscultate the breath sounds.

Plan care activities to allow client uninterrupted periods of
rest.

Assist client in assuming the position that most aids respira-
tory effort.

Administer medications as ordered.

Encourage fluids if not otherwise contraindicated.

Deficient Knowledge
related to disease process
and its treatment

The client will verbalize an
understanding of the disease
process and its treatment.

Teach client and family about the basic pathophysiology of
TB, how the infection is contracted, who is at risk of devel-
oping an infection, the signs and symptoms of TB infection,
and complications that may arise.

Present information regarding the actions, side effects, and
untoward effects of the drugs being administered.

Teach client signs and symptoms of adverse drug reactions
to report to the physician.

Emphasize the necessity of long-term therapy to cure TB.

Inform client and family that symptoms decrease and are
often gone long before the organism is eliminated from the
body.

Ineffective Therapeutic
Regimen Management
related to client value
system

The client will continue
medication regimen for the
prescribed length of time.

Include client and family in making decisions about care,
when appropriate.

Allow client to be an active participant in care decisions, to
increase personal responsibility and accountability. Visits
from public health or home care nurses may be necessary to
monitor client for compliance.

Explore reasons for noncompliance with client and family,
and identify strategies to increase compliance.

Refer client who is unable to afford the cost of medications
to agencies such as the local health department for
assistance.

Begin directly observed therapy if the client continues to be
noncompliant. Directly observed therapy involves send-

ing the nurse or another health care worker to the client to
administer the medications and verify that they are taken.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

SAMPLE NURSING CARE PLAN

The Client with TB

R.D. is an 87-year-old man who is admitted to the hospital with a chief complaint of productive cough
and fatigue. Four months ago, R.D. was placed in a long-term care facility because of his inability to care
for himself at home after his wife's death 1 year previously. Since admission to the long-term care facility,

(Continues)
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SAMPLE NURSING CARE PLAN (Continued)

R.D. has lost 15 pounds. The nurses at the facility report that R.D. has experienced progressive fatigue,
dyspnea on exertion, cough, night sweats, and anorexia. Initially, his cough was nonproductive, but it is
now productive of moderate amounts of thick, purulent sputum that is occasionally streaked with blood.
Vital signs are temperature 99.8°F, pulse 108 beats/min, respirations 26 breaths/min, and blood pressure
138/86 mm Hg. A TB skin test done at the long-term care facility 1 week ago was evaluated as negative
at 6 mm. Sputum specimens for AFB reveal the presence of active tubercle bacilli, and chest x-ray is posi-
tive for TB. Auscultation of breath sounds reveals crackles in the right lower half of the lung. R.D. says,

"l don't understand why | can’t breathe good and what all this fuss is about.”

NURSING DIAGNOSIS 1 ineffective Breathing Pattern related to infectious pulmonary process as
evidenced by dyspnea on exertion and productive cough

Nursing Outcomes Classification (NOC)

Respiratory Status: Airway Patency
Respiratory Status: Ventilation
Energy Conservation

PLANNING/OUTCOMES

Nursing Interventions Classification (NIC)

Airway Management
Ventilation Assistance
Energy Management

NURSING INTERVENTIONS

RATIONALE

R.D. will have respiratory rate,
oxygen saturation, and color
within desired ranges and will not
complain of dyspnea.

EVALUATION

Initially and periodically assess
R.D.'s respiratory status, including
color, respiratory rate, respiratory
effort, oxygen saturation, breath
sounds, level of consciousness,
cough, and sputum.

Assist R.D. in assuming a position
that most aids respiratory effort.
Alternate care activities with peri-
ods of rest.

Encourage activity within R.D.’s
tolerance.

Encourage fluids.

Administer medications for fever
as ordered.

Administer oxygen as ordered
to maintain an SaO, of 95% or
greater.

Administer antitubercular drugs
as ordered.

Provides a database from which the
plan of care can be formulated and
against which the effectiveness of
treatment is evaluated. Subsequent
assessments evaluate the effec-
tiveness of interventions and may
modify the care plan.

Allows for greater ease of respira-
tion and lung expansion.

Allows R.D. to compensate for
the increased oxygen demand
required by activity.

Promotes expansion of the lungs.

Promotes liquefaction of respira-
tory secretions.

Persistent fever leads to dehydra-
tion, which hinders the removal
of respiratory secretions.
Necessary for optimal cellular
function.

Decreases the number of viable
tubercle bacilli.

R.D. verbalizes a decrease in dyspnea and cough. R.D.’s color, respiratory rate, and oxygen saturation are

within normal limits.
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SAMPLE NURSING CARE PLAN (Continued)

NURSING DIAGNOSIS 2 Risk for Infection spread related to viable bacilli in secretions as evidenced

by AFB in sputum

Nursing Outcomes Classification (NOC)

Knowledge: Infection Control

PLANNING/OUTCOMES

Nursing Interventions Classification (NIC)

Health Education

NURSING INTERVENTIONS

RATIONALE

R.D. will verbalize both those situ-
ations that allow for the transmis-
sion of the tubercle bacilli and the
means to prevent their transmis-
sion.

EVALUATION

Place R.D. in a negative air pres-
sure, private room; keep door
closed at all times. On the door,
place Airborne Precaution signs
indicating that R.D. has an infec-
tious process and asking visitors to
see nursing personnel before visit-
ing. Instruct visitors to wear N95
respirators when in R.D.’s room,
to limit the length of their visits,
to avoid intimate contact, and to
wash their hands when leaving
the room.

Instruct R.D. to cover his mouth
and nose when coughing and
sneezing.

Instruct R.D. to cough up secre-
tions in tissues and to place the
tissues in a plastic bag. Dispose of
contained secretions as infectious
waste.

Inform the long-term care

facility and family/significant oth-
ers of the positive results of the
AFB studies. Instruct those persons
who have been exposed to R.D. to
have a TB skin test.

Observe Standard Precautions and
Airborne Precautions.

Wear a fitted N95 respirator when
in R.D.'s room.

Prevents transmission of the
tubercle bacilli in air that has
been circulated into and out of
R.D.’s room. Prevents inadvertent
contact and exposure. The nature
of the infection is not revealed
publicly to maintain client confi-
dentiality. Visitors are informed
of precautions to take to prevent
exposure.

Aids in the containment of the
tubercle bacilli.

Aids in preventing the spread of
the tubercle bacilli.

Known exposure to active tuber-
cle bacilli necessitates testing to
identify individuals who may have
become infected.

Decreases the likelihood of trans-
mitting the tubercle bacilli (and
other infectious diseases) to staff
and other clients.

Prevents the inhalation of
tubercle bacilli, which are able
to pass through a simple surgical
mask.

Persons exposed to R.D. have been tested for TB. Those with TB are being treated.

(Continues)
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90 UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

SAMPLE NURSING CARE PLAN (Continued)

NURSING DIAGNOSIS 3 Deficient Knowledge related to disease process and its treatment as evi-
denced by client statement: “l don’t understand why | can’t breathe good and what all this fuss is about.”

Nursing Outcomes Classification (NOC)

Knowledge: Disease Process
Knowledge: Treatment Regimen

PLANNING/OUTCOMES

Nursing Interventions Classification (NIC)

Teaching: Disease Process
Teaching: Individual

NURSING INTERVENTIONS

RATIONALE

R.D. will verbalize an under-
standing of the disease process
and the required medication
regimen.

Assess R.D.’s present level of
knowledge regarding TB and its
treatment.

Provide information in small
amounts and use a variety of ap-
proaches (e.g., verbal, written,
video).

Encourage and allow time for R.D.

to ask questions.

Have R.D. verbalize signs and
symptoms of adverse medication
effects to report to the staff.

Provides a database regarding
R.D.’s present level of knowledge
regarding TB and its treatment.
Client education can then be in-
dividualized to build and expand
on that knowledge base. Misin-
formation can also be corrected.

Increases the likelihood of learn-
ing and stimulates the various
senses.

Provides a means to clarify
information and for the nurse
to evaluate learning and correct
misconceptions.

Provides a means to clarify
information and for the nurse
to evaluate learning and correct

EVALUATION

misconceptions.

R.D. verbalizes individual treatment regimen and its purpose. R.D. reports adverse effects of medication to

health care personnel to allow for early intervention.

leurisy is a painful condition that arises from inflammation

of the pleura, or sac that encases the lung. This pleuritic pain
is sharp and stabbing in nature. Pain increases on inspiration as the
irritated pleura rub over each other. Inflammation of the pleura
occurs with many disorders, such as viral infections, cancer of the
lung, trauma, tuberculosis, congestive heart failure, and pulmo-
nary embolism. The inflamed pleura secrete increased amounts of
pleural fluid into the pleural cavity, creating a pleural effusion. As
fluid accumulates within the pleural space (cavity), it compresses
the lung tissue (Figure 4-8). Collapse, or atelectasis, results if the
effusion is left untreated. Those areas of collapsed lung tissue are
unable to take part in gas exchange, thereby decreasing oxygen-
ation. Empyema is the term to describe infected pleural exudate.

The primary manifestation of pleurisy is pain on inspira-
tion. Signs and symptoms of pleural effusion depend on the
amount of lung tissue compressed and the source of the effu-
sion. With large pleural effusions, the mediastinum (heart,
great vessels, and trachea) shifts toward the unaffected side;
this can be detected by inspection, and heart sounds will
move toward the unaffected side. Magnetic resonance imaging

(MRI) or computerized tomography (CT) studies are useful
in detecting pleural effusions, particularly small ones. A chest
x-ray will show pleural effusions of 250 mL of fluid or more.
If empyema is suspected, culture and sensitivity studies will
identify the presence and type of infection. The client with
empyema will also have an elevated temperature and white
blood cell count.

Contralateral mediastinal shift

Pleural
effusion
and
thickening

No breath ¢
sounds

COURTESY OF DELMAR CENGAGE LEARNING

FIGURE 4-8 Pleural Effusion
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) PROFESSIONAL

Assessment of Client with a Chest
Tube

e Obtain vital signs as ordered.

e Be alert for dyspnea.

¢ Record and describe amount of drainage.

e Look for loops of tubing containing drainage.

e Monitor water level in the water seal. Fluctua-
tion (called tidaling) should occur with respira-
tions and will stop when lung is reexpanded,
tubing is kinked, connections are not tight, or
chest tube becomes dislodged.

e Keep chest drainage system below the level of
the client’s chest.

e Every 2 hours, monitor client’s response to
coughing and deep breathing.

¢ If the chest tube is accidentally dislodged, cover
opening with petrolatum gauze and tape only
three sides of the dressing to create a one-way
valve in which air can exit the pleural space on
exhalation to prevent a tension pneumothorax
from occurring (Daniels, Nosek, Nicoll, 2007).

e Assess for pain and discomfort.

e Ensure chest tube patency.

e Auscultate breath sounds in each lung lobe.

e Assess chest tube insertion site for signs of infection.

e Assess and palpate skin at chest tube insertion
site for puffiness and crepitus (crackling).

* Observe for signs of subcutaneous emphysema.
| ]

MEDICAL-SURGICAL
MANAGEMENT

Medical

Treatment is aimed at eliminating the underlying cause, main-
taining adequate oxygenation to the tissues, and preventing
complications such as atelectasis and pneumonia. Oxygen-
ation is evaluated by ABGs and/or pulse oximetry. Supple-
mental oxygen is given to maintain an oxygen saturation of
95% or greater. Respiratory treatments to aid lung expansion
such as incentive spirometry are used.

Surgical

Larger pleural effusions require that a thoracentesis be
performed by the physician to remove accumulated fluid. After
the overlying tissues are anesthetized, a large-bore needle is
placed into the pleural space. Fluid is removed (no more than
1500 mL) and may be sent to the laboratory for diagnostic pur-
poses (e.g., culture, cytology). If fluid accumulation continues,
a thoracotomy tube is placed into the pleural space to drain fluid
continuously. Following administration of local anesthetics, the
physician places a large-bore catheter into the pleural space.
This catheter is attached to an underwater seal chest tube drain-
age device (Figure 4-9). It prevents the negative pressure within
the pleural space from pulling air into the pleural space, and

CHAPTER 4 Respiratory System o1

From
From air vent o /C“e”t
N IL— Suction 1L
¢ vL Y

< N
N 6

Water\

seal §
/“ﬂ e
\4 \

COURTESY OF DELMAR CENGAGE LEARNING
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F1GURE 4-9 Underwater Seal Chest Drainage Device

allows for the drainage of accumulated fluid or air. Most chest
tube devices have a chamber to which suction may be applied to
assist in the removal of fluid or air from the pleural space. It can
also be sealed with a Heimlich (one-way) valve. A chest x-ray is
done to evaluate the chest tube’s placement and effectiveness.

o, Pharmacological

If a pleural effusion is small and does not interfere greatly with
respiratory function, diuretics are used to promote removal of
fluid from the pleural space. Furosemide (Lasix) and bumetanide
(Bumex) may be given for this purpose. If empyema is present,
specific therapy is used once the causative agent is identified.
Pain relief is a high priority. Analgesia that also decreases
inflammation is preferred. Ketorolac tromethamine (Toradol)
or other nonsteroidal anti-inflammatory drugs are often used.
Severe pain may require narcotics. For extensive inflamma-
tion, corticosteroids may be utilized.

Activity

The client’s activity is limited to prevent fatigue. High Fowler’s
position assists respirations.

NURSING MANAGEMENT

Assess the client’s color, respiratory rate and effort, and level of
consciousness. Monitor vital signs and breath sounds. If a chest
tube is in place, watch that all tubes are in place and the drainage
device is working properly. A variety of closed-drainage chest tube
systems are available. Empty drainage per agency policy. Encour-
age the client to use the incentive spirometer.

NURSING PROCESS

ASSESSMENT
Subjective Data

A nursing history is obtained from the client regarding
onset, duration, and severity of symptoms. The client usually
describes both chest pain that increases with each inspiration

and difficulty breathing.
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Objective Data

The client’s color, respiratory rate, and effort are evaluated
along with the level of consciousness. Abnormalities in vital
signs are noted. Breath sounds over the areas of involve-

NURSING DIAGNOSES

Acute Pain related to
inflammation of the pleura

PLANNING/OUTCOMES

Using a scale of 0 to 10, the
client will verbalize a
decrease in the level of pain.

ment are diminished or absent. A pleural friction rub may be
audible. Dyspnea, cyanosis, and hypoxia occur in proportion
to the severity of the condition. If a chest tube is in place, the

Nursing diagnoses for a client with a pleural effusion include the following:

amount and color of drainage are assessed.

NURSING INTERVENTIONS

Administer pain medications as ordered. Assist the client in
attaining the position that allows for greatest comfort.

Elevate the head of the bed. Provide diversional activities.

Impaired Gas Exchange The client will maintain an

related to compressed oxygen saturation of 95%

lung or greater and a respiratory
rate of 14 to 22 bpm and will
have clear breath sounds.

Monitor vital signs and pulse oximetry. Provide supplemental
oxygen as ordered.

Encourage client to breathe deeply or use the incentive
spirometer as ordered.

Administer diuretics and anti-inflammatory medications as
ordered.

Assist physician with the thoracentesis or the placement of a
thoracotomy tube.

Collect specimen for culture and sensitivity and other stud-
ies as ordered.

The client will increase activ-
ity without complaining of
fatigue.

Risk for Activity Intolerance
related to hypoxia second-
ary to pleural effusion

Stagger periods of activity with periods of rest. To prevent
fatigue, plan activities around therapies.

The client will increase self-
care activities as mobility
increases.

Bathing/Hygiene Self-care
Deficit related to mobility
restriction

Assist client with hygiene and self-care needs, but
encourage participation in self-care activities within the limits
of the physician’s orders.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

RESPIRATC

\ 2

Severe acute respiratory syndrome (SARS) is a viral
respiratory illness with flu-like symptoms that is caused
by the SARS associated coronovirus (SARS-CoV). It was
identified in China in late 2002, and first reported in Asia
in February 2003 (CDC, 2008). A total of 8,098 people
became sick with SARS, and 773 died worldwide during the
outbreak (CDC, 2005a). SARS spread worldwide over sev-
eral months before the outbreak ended (National Institutes
of Health, 2009¢).

It appears that SARS spreads by close personal contact or
contact with infectious material (respiratory secretions). This
happens when a client with SARS coughs or sneezes droplets
onto themselves, others, or nearby surfaces.

The incubation period is generally 2 to 7 days. Then an
elevated temperature of > 100.4°F (>38°C) occurs and may
be associated with chills, headache, malaise, body aches, respi-
ratory symptoms, pneumonia, and even respiratory failure.
After 2 to 7 days, clients may develop a dry, nonproductive
cough and dyspnea.

There is no specific treatment for SARS. Support treat-
ment is provided based on the symptoms.

NURSING MANAGEMENT

Follow Standard Precautions (hand hygiene and eye protection),
Contact Precautions (gown and gloves), and Airborne Precau-
tions (isolation room with negative pressure and use of N-95 respi-
rators). Monitor client’s vital signs. Assess breath sounds. Provide
routine care with uninterrupted rest periods.

ACUTE RESPIRATORY TRACT

DISORDERS

cute respiratory tract disorders include atelectasis, pul-
monary embolism, pulmonary edema, acute respiratory
distress syndrome, and acute respiratory failure.

A4

Atelectasis refers to the collapse of a lung or a portion of
a lung. The most common cause of atelectasis is airway
obstruction. A bronchiole becomes blocked with secretions,
and the alveoli distal to it collapse (Figure 4-10). Airway
obstruction of this nature is common after surgery and with
immobility problems. Anesthesia, pain, narcotics, and immo-
bility can cause hypoventilation and retention of secretions.
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F1GURE 4-10 Atelectasis (Collapsed Lung)

Hypoventilation can cause atelectasis, which increases
hypoventilation. Atelectasis can occur with compression of
lung tissue, as in pleural effusion or pneumothorax. Insuf-
ficient surfactant results in increased recoil properties of the
lungs, leading to atelectasis.

Signs of respiratory distress are proportional to the
amount of lung tissue involved. When large areas of the lung
are involved, orthopnea or cyanosis may develop. Breath
sounds are diminished or absent over collapsed areas. Chest
wall movement may decrease on the affected side. Oxygen-
ation decreases as shown by ABGs or pulse oximetry. Pulse
and respiratory rate increase as the heart and lungs work harder
to meet the body’s oxygen needs. Trapped secretions are a
growth medium for microorganisms. An elevated temperature
indicates secondary infection (pneumonia). Chest x-ray shows
the areas of collapse. Bronchoscopy (insertion of a broncho-
scope into the trachea) is used to directly visualize the area of
obstruction and obtain a specimen for diagnostic purposes.

MEDICAL-SURGICAL
MANAGEMENT

Medical

The physician orders incentive spirometry and deep breath-
ing and coughing exercises to promote expansion of the lungs.
Postural drainage and percussion aids in the removal of any
static secretions. If the client is unable to cough up secretions,
suctioning of the respiratory tract is performed. Bronchos-
copy may be done to remove secretions and obtain specimens.
Arterial blood gases and pulse oximetry are utilized to evaluate
the need for supplemental oxygen. Oxygen is administered to
maintain an oxygen saturation of 95% or greater.

Surgical

Clients with pneumothorax or pleural effusion as the underly-
ing cause of atelectasis require removal of trapped air or fluid
via thoracentesis or placement of a thoracotomy tube (refer to

CHAPTER 4 Respiratory System 93

the sections on pleural effusion and pneumothorax). Atelecta-
sis resulting from the growth of a tumor requires removal of
the tumor.

.} Pharmacological

Adequate pain control aids the client, particularly the surgi-
cal client, to breathe deeply and cough. Client-controlled
analgesia or a routine schedule of pain medication may be
used to provide effective pain management. Bronchodila-
tors may be used to open the airways. Mucolytic agents are
used to liquefy secretions. Bronchodilators, such as albuterol
sulfate (Ventolin), and mucolytics, such as acetylcysteine
(Mucomyst), may also be administered via updraft or nebu-
lizer treatments. The client with an infection requires treat-
ment with an appropriate antibiotic.

Diet
Unless otherwise contraindicated, fluids are encouraged to
promote liquefaction of trapped respiratory secretions.

Activity

Activity promotes lung expansion. Immobile clients are turned
a minimum of every 2 hours and assisted to do range-of-
motion exercises. Surgical clients may do leg exercises as well
as deep breathing and coughing. Ambulation is reccommended
if the client’s condition allows. If the client is unable to walk,
sitting up in a chair is encouraged. To prevent fatigue, rest
periods are planned between activities.

NURSING MANAGEMENT

Monitor for pain, shortness of breath, fatigue, dyspnea, cyanosis,
anxiety, and level of consciousness. Assess for Homans™ sign.
Teach client how to cough, deep breathe, and use the incentive
spirometer. Encourage ambulation as client’s condition allows.
Turn immobile clients at least every 2 hours.

NURSING PROCESS

ASSESSMENT
Subjective Data

Clients who smoke, those who are immunocompromised, and
those who have known chronic respiratory or cardiovascular dis-
eases are at increased risk of developing atelectasis. The client is
asked about the onset, duration, and severity of symptoms such as
pain, cough, and dyspnea. The client may complain or show signs
of air hunger, shortness of breath, fatigue, and anxiety.

Objective Data

Assess the client for changes in level of consciousness, an
early sign of decreased oxygenation. Periodically evaluate for
dyspnea, tachypnea, cyanosis, and restlessness. Measure vital
signs frequently, with particular attention to respiratory rate
and effort. Auscultation reveals diminished or absent breath
sounds over the areas of atelectasis. Crackles (rales) or sonorous
wheezes may be heard if pneumonia develops. Note objec-
tive indicators of pain such as facial grimacing, and validate by
subjective questioning. Assess the effectiveness of the client’s
cough. A productive cough is evaluated for amount, color, con-
sistency, and odor of secretions.

Copyright 2010 Cengage Learning, Inc. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.



94

NURSING DIAGNOSES

Impaired Gas Exchange
related to decreased
alveolar—capillary surface

Nursing diagnoses for a client with atelectasis include the following:

PLANNING/OUTCOMES

The client will have an
oxygen saturation of 95%
or greater, a respiratory rate
of 14 to 22 bpm, and clear
breath sounds.

UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

NURSING INTERVENTIONS

Establish a schedule for coughing and deep
breathing.

Encourage client to ambulate and/or sit up in a chair three to
four times daily.

Turn the immobile client every 2 hours or more
frequently.

Assess client’s vital signs and breath sounds every
4 hours or more frequently as situation warrants.

Encourage fluids if client’s condition allows. Administer
respiratory treatments and medications as ordered.

Assess secretions (sputum) for color, amount, consistency,
and odor.

Risk for Activity Intolerance
related to hypoxia second-
ary to atelectasis

The client will complete
activity without complaints
of shortness of breath,
dyspnea, or fatigue.

Encourage some activity, such as walking, to promote lung
expansion, and alternate with periods of rest to avoid client
fatigue.

Provide assistance with ADL as client’s condition
requires.

Place client in a high or semi-Fowler’s position to aid lung
expansion.

Position client on the unaffected side.

Deficient Knowledge
related to the complica-
tions of surgery and/or
immobility

The client will verbalize the
purpose of deep breath-
ing, coughing, and activity
following surgery, and will

demonstrate deep breathing
and coughing.

Teach all preoperative and immobile clients to cough
and breathe deeply at least every 2 hours and have the
client demonstrate to ensure that learning has occurred.

Teach the surgical client to splint the surgical incision to
minimize discomfort that might occur with coughing and
deep breathing.

Instruct clients at risk for developing atelectasis in the use of
incentive spirometry.

Emphasize the importance of early ambulation and activity
to promote lung expansion.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

Pulmonary embolism (PE) develops when a bloodborne
substance lodges in a branch of a pulmonary artery and
obstructs flow. A common source of PE is deep vein throm-
bosis. Other sources are air from intravenous infusions; fat
from long-bone fractures; and amniotic fluid. The size and
location of the emboli determine the severity and outcome of
the condition.

Pulmonary embolirarely develop before adulthood. As
age increases, the risk for pulmonary embolism becomes
greater because of the development of arteriosclerosis
and other vascular changes associated with aging. Other

factors increasing the risk for PE are heredity, smoking,
peripheral vascular disease, diabetes mellitus, and oral
contraceptive use.

Emboli interfere with gas exchange to the pulmonary
circulation distal to the emboli, resulting in hypoxemia. The
client describes breathlessness and dyspnea. Pulse oximetry
or ABGs will show the degree to which oxygenation has been
affected. Obstruction of a main branch of a pulmonary artery
can result in lung infarction, necrosis, and may even lead to
death.

All clients at risk for PE are observed for signs and symp-
toms of deep vein thrombosis, such as localized calf tender-
ness or swelling. Measures to prevent thrombus formation are
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taken for these individuals. Any signs of thrombophlebitis are
immediately reported to the physician.

Signs and symptoms of PE are abrupt in onset. The
client becomes anxious and restless. Sudden, sharp chest
pains or back pain of a pleuritic nature (worse on inspira-
tion) develop. Dyspnea and cough, along with hemoptysis,
occur. Venous return is diminished, resulting in jugular
venous distention. The client becomes diaphoretic. A low-
grade fever develops in response to inflammation. A high
temperature indicates lung infarction. Diagnosis of PE is
often done by a ventilation/perfusion lung scan, but the
gold standard is pulmonary angiography. Arterial blood
gases show hypoxia and respiratory alkalosis. A spiral CT
scan of the lungs may be ordered, and can be performed
within a few seconds.

MEDICAL-SURGICAL
MANAGEMENT

Medical

Preventive measures are instituted for the client at risk
of developing deep vein thrombosis. Following surgery,
antiembolism stockings, sequential compression devices
(SCDs), intermittent pneumatic compression devices (e.g.,
PlexiPulse), and early ambulation are indicated. When
hypoxia occurs, supplemental oxygen is given to increase
oxygenation. The underlying cause of the PE is treated when
identified.

Surgical

In severe cases, the physician may remove the clot via an
embolectomy. This procedure is usually done at the time
of angiography. Clients who experience successive episodes
of PE may require a venacaval plication or filter. This sur-
gical procedure involves placing a sieve-like device in the
inferior vena cava to catch emboli before they enter pulmo-

nary circulation (National Heart Lung and Blood Institute,
2009b).

o, Pharmacological

The client at risk of developing deep vein thrombosis and/
or PE may be treated with enoxaparin (Lovenox). Lovenox
is often used in the postoperative client to prevent clot for-
mation. After PE has developed, anticoagulation is ordered
to prevent the formation of further clots. Heparin sodium
is initially used to establish anticoagulation and is adminis-
tered parenterally by either the intravenous or subcutaneous
route. After adequate anticoagulation is established, warfarin
sodium (Coumadin) therapy is initiated and may be given
concurrently with heparin while the client is hospitalized
until Coumadin level is therapeutic. Coumadin alone is given
orally when the client is discharged. If the clot is large or lies
in a branch of a main pulmonary artery, fibrinolytic therapy
may be used. Fibrinolytics lyse, or dissolve, the clot versus
inhibiting the formation of new clots. Examples of fibrinolytic
agents are alteplase recombinant (Activase) and streptokinase
(Streptase). These agents may be administered intra-arterially
at the site of the clot or intravenously to achieve a systemic
effect. Narcotic analgesics such as morphine are used to con-
trol pain.
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O CLIENTTEACHING
Anticoagulant Therapy (Coumadin)

Stress the importance of:
Follow-up laboratory testing

Using a soft toothbrush to prevent trauma to
the gums (bleeding)

Inspecting the skin for bruises or petechiae
Using an electric razor to avoid scratching skin

Reporting nosebleeds, tarry stool, hematuria, or
hematemesis to the physician

Eating a consistent amount of green, leafy veg-

etables daily (differing amounts alter anticoagu-
lant effects)

Avoiding other medications including aspirin (it
has an anticoagulant effect) without approval
from physician

In the female client, monitor menstrual flow for
excessive amount

j LIFE SPAN CONSIDERATIONS

Older Adults at Risk for Pulmonary
Embolism

The risk of developing a pulmonary embolism
increases with age. For each 10 years after age
60, the risk of developing a pulmonary embolism

doubles (NHLBI, 2009c). [—-

Diet

Fluids are encouraged to prevent hemoconcentration leading
to clot formation. Unless contraindicated, fluids are encour-
aged for the client at risk of developing PE.

Activity

To prevent the formation of clots, activity is encouraged. After
a clot has formed, however, the client’s activity is restricted
to prevent the clot from moving and becoming an embolus.
Activities such as sitting, crossing the knees, or prolonged
bending at the hips are to be avoided because they promote
venous stasis.

NURSING MANAGEMENT

Assess the abrupt onset of pleuritic chest pain for location,
duration, severity, and character. Assess lung sounds, monitor
pulse oximetry, vital signs, jugular veins for distension, periph-
eral pulses, and capillary refill. Encourage deep breathing and
provide supplemental oxygen as ordered. Monitor results of
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APTT, INR, PT, hemoglobin, and hematocrit. Do not mas-
sage site if deep vein thrombosis (DVT) has occurred.

NURSING PROCESS

ASSESSMENT

Subjective Data

The client’s history is obtained to identify potential risk factors
for the development of PE. Ask the client about the onset, dura-
tion, and severity of symptoms. Shortness of breath, dyspnea,
and severe pleuritic chest pain are abrupt in onset. Pain is evalu-
ated as to onset, location, duration, severity, and character.

Nursing diagnoses for a client with pulmonary embolism include the following:

Objective Data

Pulse oximetry measurements are monitored. The client’s
respirations are rapid and shallow. Pallor progressing to
cyanosis develops as oxygenation decreases. The client
becomes diaphoretic. Increased anxiety or a change in level
of consciousness may be the first indication of PE. The
pulse increases in response to anxiety and in an attempt
to supply oxygen to the body’s cells. Blood pressure may
increase or decrease in response to hypoxia, anxiety, and
pain. Temperature may elevate in response to inflamma-
tion and tissue necrosis. On auscultation, breath sounds
may or may not be decreased. The jugular veins may be

distended.

NURSING DIAGNOSES

Impaired Gas Exchange
related to alteration in
pulmonary circulation

PLANNING/OUTCOMES

The client will maintain an
oxygen saturation of 95%
or greater, have a respira-

NURSING INTERVENTIONS
Assess client for indications of decreasing oxygenation.

Auscultate breath sounds every 4 hours or more often.

tory rate of 14 to 22 bpm, Assess peripheral pulses and capillary refill.

and have color within normal
limits.

Encourage deep breathing and coughing.

Provide supplemental oxygen to maintain oxygen saturation
at greater than 95% or as ordered.

Administer anticoagulants (Heparin, Lovenox,
Coumadin) as ordered.

Encourage fluids, unless contraindicated, to prevent hemo-
concentration.

Acute Pain related to de-
creased perfusion of lung
tissue

Using a scale of 0 to 10, the
client will indicate decreased
pain.

Administer pain medication as ordered and monitor for
relief.

Assist client in assuming a position of comfort. If possible,
place client in a high Fowler’s position to aid respiratory
effort.

Risk for Injury related to
anticoagulation/fibrinolytic
therapy

The client will be free of
abnormal bleeding and
maintain hemoglobin and
hematocrit within normal
limits.

Assess for evidence of bleeding. Monitor lab reports for
activated partial thromboplastin time (APTT), international
normalized ratio (INR), prothrombin time (PT), decrease in
platelet count, and hemoglobin and hematocrit levels.

Evaluate blood pressure and pulse for signs of bleeding (i.e.,
rapid pulse and low blood pressure). Check stool for occult
blood. Assess gums for bleeding.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

Acute pulmonary edema is a life-threatening condition
characterized by a rapid shift of fluid from plasma into
the pulmonary interstitial tissue and the alveoli (Figure 4-11).
As a result, gas exchange is markedly impaired. Pulmonary
edema generally has a cardiac cause such as left ventricular
failure or myocardial infarction, or a noncardiac cause such as
fluid overload, inhalation of noxious gases, opiate overdose,
aspiration, sepsis, or radiation injury.

The hallmark of acute pulmonary edema is a cough
producing a copious amount of frothy, blood-tinged sputum
(hemoptysis), often appearing pinkish. The client rapidly
becomes dyspneic, orthopneic, and cyanotic. Anxiety rang-
ing from restlessness to panic occurs. Heart and respiratory
rate increase. Progressive crackles (rales) are heard in the lung
fields on auscultation. Initially, fine crackles (rales) are pres-
ent in the posterior bases of the lung. As pulmonary edema
progresses, the crackles (rales) become increasingly coarser,
louder, and more diffuse. Wheezes are heard in the presence
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F1GURE 4-11 Pulmonary Edema

of significant airway obstruction by fluid. Left untreated, the
client deteriorates rapidly as oxygenation decreases. The cli-
ent’s history is crucial to identify the cause. Noncardiogenic
pulmonary edema can quickly become respiratory failure.

MEDICAL-SURGICAL
MANAGEMENT

Medical

The goals of medical management are to remove fluid from
the alveoli and pulmonary interstitial space, prevent further
influx of fluid, improve oxygenation, and decrease workload
ofleft ventricle. Arterial blood gases and pulse oximetry values
are used to assess oxygenation. Oxygen is administered per
physician’s order when hypoxia is present. Noncardiogenic
pulmonary edema often requires ventilation support and
treatment of the cause.

o, Pharmacological

A diuretic such as furosemide (Lasix) is the primary treat-
ment for cardiogenic pulmonary edema. When the pumping
force of the left ventricle is impaired, a digitalis preparation is
given to improve the contractile force of the myocardium. To
prevent further influx of fluid into the lungs, venous pooling
is enhanced. This also decreases the workload on the heart
by limiting venous return. Morphine is used to promote
vasodilation and, thus, venous pooling and to relieve anxiety.

Second
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Bronchodilators are administered to dilate airways obstructed

with fluid.

Diet
A sodium-restricted diet may be ordered to prevent fluid

retention. Intake and output as well as daily weight are mea-
sured to monitor fluid balance.

Activity

Bed rest reduces the workload on the heart and lungs. High
Fowler’s position aids respiratory effort and enhances venous
pooling. Activities are increased slowly according to the physi-
cian’s orders and the client’s ability to tolerate activity.

NURSING MANAGEMENT

Monitor ABGs and pulse oximetry and administer oxygen as
ordered. Assess breath sounds, vital signs, and level of con-
sciousness. Keep client in high Fowler’s position. Keep an accu-
rate intake and output record. Monitor client’s weight daily.

NURSING PROCESS

ASSESSMENT
Subjective Data

The nurse must be aware of the conditions that predispose the
client to pulmonary edema. The client may describe feeling
anxious, breathless, and fatigued.

Objective Data

Breath sounds are auscultated for the presence of crackles
(rales). Report increasingly coarse and diffuse crackles (rales)
to the physician. Assess the client’s level of consciousness, respi-
ratory rate and effort, and color. Dyspnea, tachypnea, cyanosis
and/or pallor may be present. Assess oxygenation via pulse
oximetry or ABGs. A productive cough may be present, as may
symptoms of CHEF, such as rapid weight gain and peripheral
edema. Pulse may be rapid and weak. Blood pressure may
increase in response to anxiety and decreased oxygenation.

Third

® Restlessness

e Anxiety

® Panic

e Heart RateT

o Respiratory RateT
¢ Fine Crackles

e Course Crackles

* Wheeze

e Airway obstructed
by fluid

jl
|
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NURSING DIAGNOSES

Impaired Gas Exchange
related to fluid in the lung
tissue

PLANNING/OUTCOMES

The client will maintain an
oxygen saturation of 95% or
greater and will have respira-
tory rate, color, and blood
gases within normal limits
and clear breath sounds.

Nursing diagnoses for a client with pulmonary edema include the following:

UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

NURSING INTERVENTIONS

Place client in high Fowler’s or orthopneic position (sitting
upright leaning forward).

Continually assess oxygenation with ABG or pulse oximetry
measurements and provide supplemental oxygen to
maintain an oxygen saturation of 95% or greater or per
physician’s order.

Frequently assess respiratory rate, breath sounds, apical
heart rate, and blood pressure. Administer respiratory treat-
ments as ordered.

Assist client with activities to reduce the workload on the
heart and lungs, and alternate periods of activity with peri-
ods of rest to prevent client fatigue.

Administer medications as ordered and evaluate the effec-
tiveness of each. Monitor lab reports for electrolyte values.

Excess Fluid Volume
related to altered tissue
permeability

The client’s weight will return
to normal.

Weigh client daily. Monitor 1&O.
Frequently assess the client for peripheral edema.
Provide client with a low-sodium diet as ordered.

Administer diuretics per order and evaluate their
effectiveness.

Monitor lab reports for electrolyte values.
Monitor the rate at which intravenous fluids are given.

Teach client and family symptoms of fluid excess, medica-
tion information, and dietary modifications.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

Q cute respiratory distress syndrome (ARDS; formerly
alled adult respiratory distress syndrome) is a life-
threatening condition characterized by severe dyspnea,
hypoxemia, and diffuse pulmonary edema. The condition
usually follows a major assault on multiple body systems
or severe lung trauma. Underlying causes include trauma,
sepsis, coronary artery bypass surgery, major thoracic or
vascular surgery, renal failure, severe pulmonary infections,
inhalation lung injuries, and acute drug poisoning. ARDS is a
noncardiogenic pulmonary edema, caused by damage to the
alveolocapillary membranes allowing fluid to leak into the
lungs under normal pressure.

Gas exchange is severely impaired by the damage to the
pulmonary capillary membrane and the presence of fluid in
the alveoli. The surfactant is rendered inactive, resulting in the
collapse of the alveoli, further reducing gas exchange. Hypox-
emia, resistant to conventional oxygen therapy, develops.

The client with ARDS is critically ill, as reflected by severe
dyspnea, tachypnea, and cyanosis. Arterial blood gases will
show PaO, < 70 mm Hg, PaCO, > 35 mm Hg, bicarbonate ion
<22 mEq/L, and initially elevated then steadily decreasing pH.

The ABGs and pulse oximetry reveal severe hypoxemia and
progressive respiratory and metabolic acidosis. On ausculta-
tion, the lung fields are filled with diffuse coarse crackles (rales)
and sonorous wheezes. The client will have a productive cough
yielding blood-tinged sputum. Chest x-ray shows widely scat-
tered infiltrates, often referred to as a “white out.”

MEDICAL-SURGICAL MANAGEMENT
Medical

The client with ARDS is cared for in the intensive care unit. The
underlying cause of ARDS is ascertained and treated; until that
time, supportive care is given. Mechanical ventilatory support
is necessary, with multiple other systems often also being sup-
ported. A mechanical ventilator allows the oxygen percentage,
pulmonary pressure, and lung volume to be controlled. Oxy-
genation is monitored with ABGs and pulse oximetry. Respira-
tory secretions are removed by frequent bronchial suctioning.

o, Pharmacological

Pharmacological therapy includes high doses of corticosteri-
ods such as hydrocortisone sodium succinate (Solu-Cortef) or
methylprednisolone sodium succinate (Solu-Medrol). Furo-
semide (Lasix) and other diuretics are given to remove fluids
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and increase urinary output. Aminophylline (Aminophyllin)
is administered to open the bronchi. While the client is on
the mechanical ventilator, pancuronium bromide (Pavulon)
is given to suppress the client’s own respiratory effort. Blood
pressure can fall dangerously low, and vasopressors such as
dopamine hydrochloride (Intropin) may be required to main-
tain the blood pressure within an acceptable range.

Diet

Total parenteral nutrition (TPN) may be given to the client,
especially during the acute phase of the illness. When possible,
enteral feedings are preferred.

Activity

The client with ARDS will be on bed rest. Special beds that
provide movement and pressure adjustment prevent the
complications associated with immobility. According to the
ARDS Support Center (2009a), prone positioning improves
oxygenation and may prevent further lung damage.

NURSING MANAGEMENT

Monitor client’s level of consciousness, response to stimuli,
vital signs, ABGs, pulse oximetry, and breath sounds. Suction

NURSING DIAGNOSES PLANNING/OUTCOMES

The client will have an
oxygen saturation of 95% or
greater, ABGs within normal
limits, and respiratory rate
and effort within normal
limits.

Impaired Gas Exchange
related to pulmonary capil-
lary membrane damage

Nursing diagnoses for a client with ARDS include the following:

NURSING INTERVENTIONS
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excess secretions. Provide frequent oral care. Plan for uninter-
rupted rest periods. Assess for restlessness and anxiety.

NURSING PROCESS

ASSESSMENT

Subjective Data

The client history is typically gathered from family members
or significant others because the client is usually too ill to
communicate.

Objective Data

The client’s level of consciousness and response to stimuli are
assessed, and the client is observed for restlessness and anxi-
ety. Vital signs are measured every 15 minutes or more often.
Heart rate is increased, and arrhythmias may be present. Blood
pressure is usually low. Respiratory rate, rhythm, and effort
are assessed for signs of dyspnea, nasal flaring, cyanosis, tac-
hypnea, and other indications of respiratory distress. Arterial
blood gases and pulse oximetry values are assessed to evaluate
oxygenation and acid-base balance. Diffuse, coarse crackles
(rales) and wheezes are heard throughout the lung fields.

Provide adequate oxygenation and ventilation as ordered.

Monitor ABGs and pulse oximetry to evaluate oxygenation
and acid-base balance.

Assess the client’s respiratory rate and effort and auscultate
the lungs frequently.

Suction the respiratory tract as necessary to remove excess
secretions, and provide oral care frequently.

The client, if able, will verbal-
ize a decrease in anxiety

or will exhibit fewer objec-
tive signs of anxiety, such

as restlessness and facial
grimacing.

Anxiety related to difficulty
breathing and mechanical
ventilation

Describe care and purposes to the client.

Allow rest periods between periods of activity to avoid over-
whelming the client with stimuli.

Plan care to allow for uninterrupted rest.

Allow family and significant others to visit and participate in
care, as appropriate.

Assess client for signs of sensory overload/deprivation.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

Acute respiratory failure is not a disease entity in and
of itself; rather, the term is used to refer to conditions
wherein there is a failure of the respiratory system as a whole.
This condition occurs as a result of the client literally becom-
ing too tired to continue the “work” of breathing. Mechanical
ventilatory support is required during the acute phase. Clients
with preexisting pulmonary conditions coupled with acute

respiratory tract infections are at risk for developing acute
respiratory failure.

CHRONIC RESPIRATORY

TRACT DISORDERS

Asthma, chronic obstructive pulmonary disease (COPD),
chronic bronchitis, emphysema, and bronchiectasis are
discussed following.
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100 UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

_"'] LIFE SPAN CONSIDERATIONS
Asthma and Age

In children:

e Asthma attacks often become less severe and
less frequent as the child ages.

e Asthma attacks are usually associated with
definite allergens.

e Oral bronchodilators should be taken 30 to
60 minutes before exercise, inhaled broncho-
dilators 15 to 20 minutes before exercise.

In adults:

e Asthma attacks usually become more severe and
more frequent as the individual ages.

e Asthma attacks are usually not associated with
definite allergens.

sthma is a condition characterized by intermittent air-

way obstruction in response to a variety of stimuli.
The epithelial lining of the airways responds by becoming
inflamed and edematous. Bronchospasm occurs in the smooth
muscles of the bronchi and bronchioles. Secretions increase in
viscosity. Elastic recoil decreases. All of these changes result in
a reduction of the diameter of the airways, making breathing
more difficult. Some clients who develop asthma in childhood
experience spontaneous recovery.

Asthmais classified as extrinsic or intrinsic. Extrinsic asthma is
caused by substances outside the body that precipitate the asthma
response, such as pollen, house dust, or food additives. Intrinsic
asthma is diagnosed when no extrinsic factor can be identified
and the asthma is the result of internal factors such as emotional
stress, exercise, or fatigue. An asthma attack that does not respond
to treatment and persists is known as status asthmaticus.

The hallmark of an asthma attack is sudden onset of wheez-
ing, increasing dyspnea, and chest tightness. Mild asthma usu-
ally is controlled by routine medication. Severe asthma attacks
usually occur at night and require extra medication. With severe
attacks, wheezing may be audible to the unaided ear. Expiratory
wheezes are common as air attempts to escape through the nar-
rowed airways. Both inspiratory and expiratory wheezes may be
heard. Absence of wheezing could indicate complete closure of the
airway. The respiratory rate rises initially, but as the client tires,
the rate may decrease. Nasal flaring and costal and sternal retrac-
tions may be present, particularly in the young client. The client
uses accessory muscles to assist respiratory effort. Cough occurs

g

COLLABORATIVECARE

Assessment and Teaching for Asthma

Respiratory therapists and nurses work together
in assessing breath sounds and respiratory effort.
Teaching the client how to use a nebulizer or
inhalers and aerosol treatment is a collaborative
effort of nurses and respiratory therapists.

as the respiratory secretions become thick and block the airways.
Cyanosis and a decrease in oxygen saturation occur. Heart rate
elevates, as may blood pressure. The client becomes anxious and
may complain of a sense of impending doom. These responses
are thought to be caused by a release of catecholamines. Values
of ABGs indicate hypoxia and respiratory acidosis. Chest x-ray
shows hyperinflation of the lungs. Pulmonary function tests
reveal an abnormal flow rate and lung volume. With a severe
asthma attack, apnea and sudden death can occur in minutes.

MEDICAL-SURGICAL MANAGEMENT
Medical

The client with allergies should avoid specific antigens that
might bring on an attack. Some clients with asthma are aided
by controlling psychological stressors. Routine physical exer-
cise is beneficial in treating exercise-induced asthma. The
client with asthma should avoid other respiratory irritants
such as cigarette smoke and air pollution. Clients who develop
asthma later in life show more symptoms as they age.

o, Pharmacological

The primary treatment for an acute asthma attack is pharmaco-
logical. A combination of medications is used to open the nar-
rowed airways. Medications used to dilate the bronchi include
bronchodilators such as aminophylline (Aminophyllin) and
terbutaline sulfate (Brethine, Bricanyl); beta agonists such as
epinephrine (Primatene Mist) and albuterol sulfate (Vento-
lin); and anticholinergics such as atropine sulfate and ipratro-
pium bromide (Atrovent). Corticosteroids such as prednisone
(Delatsone) are utilized to decrease inflammation. Mucolytic
agents such as acetylcysteine (Mucomyst) aid in liquefying
secretions. Supplemental oxygen is given when indicated.

Diet
Adequate fluid intake is maintained to promote liquefaction of
secretions. Foods, such as dairy products, which contribute to

mucous production, should be avoided during or immediately
following an asthma attack.

Activity

Incorporate several rest periods for the client. Use relaxation tech-
niques to manage anxiety. The client should not overexert to the
point of dyspnea, wheezing, or fatigue. If overexertion occurs, the
client should sit down and sip warm water. This promotes slower,
regular breathing; bronchodilation; and loosens secretions.

NURSING MANAGEMENT

Obtain history about previous asthma attacks. Evaluate
wheezes for location, duration, and phase of respiration when
they occur. Monitor pulse oximetry and ABGs for oxygen-
ation and acid-base balance.

Asthma

¢ Prohibit smoking in the home, especially if a
child has asthma.

Use a humidifier, especially in the bedroom of
the person with asthma.

Use fans to circulate air.
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NURSING PROCESS

ASSESSMENT
Subjective Data

A detailed history is taken regarding exposure to triggering
stimuli before past asthma attacks. Also, the onset, duration,

and severity of symptoms such as dyspnea are noted.

NURSING DIAGNOSES

Inefficient Breathing Pat-
tern related to narrowed
airways

Nursing diagnoses for a client with asthma include the following:

PLANNING/OUTCOMES

The client will have respira-
tory rate and color within
normal limits, clear breath
sounds on auscultation,
and ABG or pulse oximetry
values within normal limits.

CHAPTER 4 Respiratory System 101

Objective Data

Note the effectiveness of ventilation. Wheezes are evaluated as
to their duration, location, and the phase of respiration during
which they occur (e.g,, inspiration). Wheezes heard without the
aid of a stethoscope are called audible wheezes. Respiratory
rate, depth, rhythm and effort; position assumed; and client
color are evaluated. Monitor pulse oximetry or lab reports of
ABG values to determine oxygenation and acid-base balance. If
sputum is produced, note its color, amount, viscosity, and odor.

NURSING INTERVENTIONS
Assist client in assuming a position that facilitates ventilation.

Administer medication as ordered. Assist client in the use of
inhalers and aerosol treatments.

Assess oxygenation by ABG or pulse oximetry values and
administer supplemental oxygen, as ordered.

Frequently assess respiratory rate and effort as well as color
as client’s condition dictates and auscultate the lung fields for
presence of wheezes.

If sputum is produced, note its color, amount, viscosity, and odor.
Frequently assess vital signs as client’s condition dictates.

Unless otherwise contraindicated, encourage fluid intake to
promote liquefaction of respiratory secretions.

Deficient Knowledge
related to asthma, asthma
treatment, and individual
triggers for asthma attacks

The client will verbalize an
understanding of both the
pathophysiology and treat-
ment of asthma, including
the medications taken and
their purposes and side
effects. The client will also
identify individual triggers
and means of avoiding
these triggers.

Teach client and family about the disease process; the purpose,

effect, adverse effects, side effects, and use of all prescribed med-
ications, especially inhalers and respiratory aerosol equipment.

Assist client in establishing a medication schedule that will
facilitate regular and timely taking of medications.

Instruct client to use the inhaler prior to meals to aid in breath-
ing while eating.

If client is taking steroids, teach to rinse mouth after using the
inhaler so as to prevent fungal infection.

Encourage exercise because it increases respiratory reserve
and improves overall physical condition.

Assist client in identifying triggering stimuli and ways to avoid
them.

Teach client and family signs and symptoms of asthma attacks
and respiratory tract infections.

Teach client to avoid crowded areas and close contact with
persons with infections.

The client will verbalize a
decrease in anxiety.

Anxiety related to per-
ceived threat of dying

Provide client with explanations for all care.

Provide care in a calm, unhurried manner.

Plan care to allow client uninterrupted periods of rest.
Allow client to make decisions regarding care, if possible.

Provide client with opportunities to discuss anxiety with staff,
family, or significant others.

Evaluation: Evaluate each outcome to determine how it has been met by the client.
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102  UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

hronic obstructive pulmonary disease (COPD), also called

chronic obstructive lung disease (COLD), is a term used for
two closely related respiratory diseases: chronic bronchitis and
emphysema. These two diseases often occur together. Most clients
have a long history of heavy cigarette smoking (NHLBI, 2009a).
First signs are chronic cough, sputum production, or shortness of
breath. It gradually gets worse over time. There is no known cure.
In the United States, about 12 million adults have COPD. It is the
fourth leading cause of death. In 2007, the national cost for COPD
was approximately $42.6 billion (ALA, 2007a).

Bronchitis is an inflammation of the bronchial tree
accompanied by hypersecretion of mucus. The condi-
tion becomes chronic if cough and sputum are present on
most days for 3 months a year for 2 consecutive years or for
6 months in 1 year (NHLBI, 2001b). Constant irritation of the
bronchi results in hypertrophy of the mucus-secreting glands.
The bronchioles fill with exudate, and subsequent infections
are common. There may be narrowing of large and small air-
ways. Environmental factors, especially cigarette smoke, play
an important role in the development of chronic bronchitis.

The client usually has a history of recurrent respiratory
infections, dyspnea, cyanosis, and chronic or recurrent cough
yielding copious amounts of sputum. Often, the sputum is
purulent or green in color. Over the course of time, the chest
wall configuration becomes slightly distended. Coarse crack-
les (rales) are present throughout the lung fields. Breath
sounds may be diminished or absent over the periphery of
the lung fields. Elevation of pulmonary artery pressure results
in increased workload for the right ventricle and in signs and
symptoms of right-sided congestive heart failure (CHF), such
as peripheral edema and fatigue. Arterial blood gases reveal
increased PaCO, and decreased PaO,. The red blood cell count
elevates, as do hemoglobin and hematocrit. The increases in
the amounts of red blood cells and hemoglobin represent an
attempt by the body to compensate for the lower oxygen level.
Chest x-ray shows hyperexpansion of the lungs. When CHF
occurs, the chest x-ray also shows an enlarged heart.

MEDICAL-SURGICAL MANAGEMENT
Medical

The goals of medical treatment are to decrease symptoms of air-
way irritation, decrease airway obstruction related to secretions
and inflammation, prevent infection, maintain oxygenation,
and increase the client’s exercise tolerance. Respiratory therapy
includes the use of updraft (nebulizer) and aerosol treatments,
along with percussion and postural drainage. Humidification
of inspired air helps liquefy secretions. Supplemental oxygen is
administered based on ABG or pulse oximetry values. The neu-
rological stimulus to breathe becomes altered in some clients
with chronic bronchitis so that breathing is initiated when the
blood level of oxygen falls instead of when the level of carbon
dioxide rises. Consequently, when the level of oxygen in the
blood is relatively high in relation to the level of carbon dioxide,
the stimulus to breathe is reduced and further depresses the

CNS. When supplemental oxygen is necessary, it is maintained
at the lowest possible flow rate to maintain oxygenation and
prevent depression of the client’s respiratory drive. Evaluate
the client with chronic bronchitis and CHF for signs of fluid
overload. Daily weight, intake, and output are monitored.

= Pharmacological

Current medications used include beta-adrenergic agonists, cho-
linergic antagonists, methylxanthines, corticosteroids, cromolyn
sodium/nedocromil, and leukotriene modifiers. Bronchodilators
such as theophylline (Theo-dur) given orally, and ipratropium
bromide (Atrovent) given as an inhalation aerosol (metered
dose inhaler [MDI]) or inhalation solution (nebulizer) are used
to open airways. Tiotropium bromide (Spiriva) is a once-daily
inhalation powder administered using a HandiHaler device.
Salmeterol (Serevent), given by a dry powder inhaler (DPI) is
a long-acting beta -selective agonist used for chronic mainte-
nance therapy. Inhalation aerosol (MDI) or inhalation solution
(nebulizer) treatments with bronchodilators such as albuterol
(Proventil, Ventolin) or metaproterenol sulfate (Alupent) are
often used in conjunction with oral medications. Prednisone
(Meticorten), a corticosteroid, is given as short-term therapy
for acute exacerbations. If steroids are required on a long-term
basis, they may be given by inhalation to prevent some adverse
systemic effects. Mucolytic medications such as acetylcysteine
(Mucomyst) are given to reduce the viscosity of purulent and
nonpurulent pulmonary secretions. Guaifenesin (Robitussin,
Naldecon Senior EX, Mucinex) are expectorants given to loosen
phlegm and thin bronchial secretions. If infection occurs, broad-
spectrum antibiotics are given. Immunization against influenza
viruses and Streptococcus pneumoniae is recommended.

The client with chronic bronchitis who also has CHF will
receive medications to aid the function of the weakened heart.
Digoxin (Lanoxin) strengthens the force of the contraction
of the heart muscle. Diuretics such as furosemide (Lasix) are
given to remove fluid by increasing urinary output. Supplemen-
tal potassium chloride (K-Dur, Kay-Ciel elixir) is given if the
client’s potassium level decreases from effect of the diuretic.

Diet

Encourage the client to eat a well-balanced diet. If the client
also has CHF, sodium intake is restricted. Unless contraindi-
cated, fluids are encouraged. Offer small, frequent meals to
clients experiencing shortness of breath.

Activity

Activity is restricted to decrease the workload on the heart and
lungs. With acute exacerbations, the client is placed on bed
rest. The level of activity is then slowly increased based on the
client’s tolerance.

Programs of breathing exercises and graded (easy to diffi-
cult) exercise regimes assist the client to achieve the maximum
level of activity tolerance. Breath-retaining exercises such as
coughing techniques, pursed-lip breathing, and diaphragmatic
or abdominal breathing are taught. The client is monitored
from a respiratory standpoint while exercising. The goal is to
increase the client’s capacity for all ADLs.

NURSING MANAGEMENT

Obtain history of onset, duration, and severity of symptoms.
Note changes in level of consciousness, mental status, respi-
ratory rate and effort, color, and use of accessory muscles.
Obtain sputum specimen for culture and sensitivity. Monitor
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vital signs. Assess for weight gain, peripheral edema, and neck
vein distention.

NURSING PROCESS

ASSESSMENT

Subjective Data

A thorough past medical history is obtained, including infor-
mation about the onset, duration, and severity of symptoms.
The client may describe fatigue and difficult breathing.

CHAPTER 4 Respiratory System 103

Objective Data

Note changes in level of consciousness or mental status, color,
respiratory rate and effort, the position the client assumes to
aid respiratory effort, and the use of accessory muscles. Review
ABGs or pulse oximetry values. Auscultate lung fields for crack-
les (rales) and diminished breath sounds. Note color, amount,
viscosity, and odor of sputum. Obtain specimens for culture and
sensitivity, if indicated. Frequently measure vital signs. The pulse
may be elevated and irregular. Blood pressure may be elevated or
low. An elevated temperature may indicate infection. Assess for
peripheral edema, neck vein distention, and rapid weight gain.

Nursing diagnoses for a client with chronic bronchitis include the following:

NURSING DIAGNOSES PLANNING/ OUTCOMES NURSING INTERVENTIONS

Frequently assess level of consciousness, mental status,
vital signs, respiratory effort, and color, and auscultate breath
sounds at least every 4 hours.

Ineffective Airway Clear-
ance related to thicker
and increased amounts of
respiratory secretions

The client’s color, respiratory
rate, and ABG values will be
within normal limits.

Obtain sputum specimens as ordered, and assess sputum for
amount, viscosity, color, and odor.

Assist client in assuming the position that most aids respira-
tory effort, usually an upright position.

Administer oxygen and respiratory treatments as ordered and
assess their effectiveness.

Evaluate results of diagnostic and laboratory tests (ABGs) and
notify the physician of abnormalities.

Alternate care with periods of uninterrupted rest.

Administer antibiotics and bronchodilators as ordered and
evaluate their effectiveness.

Provide client with a well-balanced diet and, unless otherwise
contraindicated, encourage fluids.

Assess client for signs and symptoms of CHF (i.e., fine crack-
les heard on auscultation, peripheral edema, weight gain, and
fatigue).

Report any signs and symptoms of CHF to the physician.

The client will verbalize
signs and symptoms to re-
port to the physician, safety
precautions to take with
medication and equipment,
medication and respiratory
treatment regimen, and
techniques for facilitating
breathing.

Deficient Knowledge re-
lated to chronic bronchitis
and its treatment and
prevention

Teach client to avoid respiratory infections, maintain adequate
nutrition, increase fluid intake, and obtain adequate rest; the
purpose, expected effects, and side effects of medications;
and to administer respiratory treatments and medications
prior to eating to aid in breathing.

Instruct client to rinse mouth following use of inhaler.
Teach client to self-administer oxygen.

Provide information regarding both the use of equipment and
safety measures for the equipment.

Refer client to an established respiratory rehabilitation
program. If such a program is not available, instruct client in
breathing techniques.

Encourage regular exercise within the client’s limitations.

Encourage client to obtain immunization against influenza
viruses and Streptococcus pneumoniae.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

Copyright 2010 Cengage Learning, Inc. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.



104

mphysema is a complex and destructive lung disease

wherein air accumulates in the tissues of the lungs. The
airways lose their elasticity and the walls thicken, resulting in
narrower lumens. Airflow is impeded as it leaves the lungs (i.e.,
during expiration). The alveoli distal to these airways become
overdistended with trapped air (Figure 4-12). Rupture of the
alveolar wall may occur. The alveolar capillary membrane is
destroyed, resulting in a loss of available area for gas exchange.
Cigarette smoking is the most common cause of emphysema.
Deficiency in alpha-1-antitrypsin is a familial disorder that
leads to the development of emphysema. Alpha-1-antitrypsin
is an enzyme that inhibits the activity of the enzyme elactase,
which breaks down lung tissue.

Emphysema develops slowly over a period of years. The
earliest symptom is a daily morning cough with clear spu-
tum. Later, the client notes increasing dyspnea in response
to activity. The degree of dyspnea corresponds to the degree
of hypoxia, which is usually mild at rest but becomes increas-
ingly severe in response to activity. In advanced stages of the
disease, hypoxia is evident even at rest. With infection, a cough
yielding purulent sputum occurs. The client’s complexion
appears ruddy, or reddish in color. The chest becomes barrel
shaped (Figure 4-13) as the chest cage enlarges to accommo-
date distended lung tissues. The respiratory rate elevates. The
expiratory phase of respiration becomes increasingly difficult.
Accessory muscles are used to aid respiratory effort. Because
of destruction of the alveoli, bronchial breath sounds are heard
in the periphery of the lungs. As the disease progresses, breath
sounds diminish and eventually disappear over the periphery
of the lungs. Arterial blood gases reveal the degree of hypoxia
depending on the severity of the disease. Hypercapnia, or
retention of carbon dioxide, is not as likely as with chronic
bronchitis. The extra effort required to breathe increases
metabolic need, resulting in weight loss. Chest x-ray reveals
hyperinflated lung tissue and a flattened diaphragm, which has
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thoracic midline

volume \ Prolonged

breath
sounds

Trapped
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diaphragm Normal

placement of
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F1GURE 4-12 Emphysema
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F1GURE 4-13 Changes in Chest Configuration and Posture;
A, The normal ratio of the anterior posterior diameter to the
lateral diameter is 1:2; B, With a barrel chest, the ratio between
the diameters is 1:1.

been displaced by distended lung tissues. Pulmonary function
studies reveal a decrease in expiratory volume. Polycythemia
and elevation of hemoglobin and hematocrit occur in response

to prolonged hypoxia.

MEDICAL-SURGICAL
MANAGEMENT

Medical

The goals of treatment are to prevent further damage to
the lung tissues, maintain adequate oxygenation, prevent
infection, and improve the client’s activity tolerance. The
client who smokes should stop or, at least, decrease the
number of cigarettes smoked daily. Supplemental oxygen
is given to maintain oxygenation. The client with advanced
emphysema and severe, chronic hypoxia may be maintained
at PaO, of 5§ to 59 mm Hg and/or oxygen saturation of
90% or greater. As with chronic bronchitis, the client with
emphysema is given supplemental oxygen at the lowest pos-
sible flow rate, usually 2 to 3 L/min, to prevent respiratory
and CNS depression.

o, Pharmacological

The client with emphysema receives many of the same
medications used to treat chronic bronchitis. To open air-
ways that have become fibrotic, theophylline and similar
preparations are used. Steroids may be required for exacer-
bations. The client with emphysema usually does not need
mucolytic agents, unless infection is present. Antibiotics
are used to treat and prevent respiratory tract infections.
The client should receive immunizations against influenza
and Streptococcus pneumoniae. The client who smokes may
use nicotine gum or transdermal patches to aid in smoking
cessation.

Diet

The client with emphysema requires a diet high in carbohy-
drates to supply the energy necessary for breathing. If a nega-
tive nitrogen balance exists because of the client’s using muscle
tissue to provide energy, a diet high in protein is ordered.
Dietary supplements such as Ensure may be needed to supply
the necessary calories and nutrients. Unless contraindicated,
fluids and small, frequent meals are encouraged.
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Skin Color/Cyanosis

e For a client with highly pigmented skin, estab-
lish a baseline skin color.

e Observe skin surfaces that have the least
amount of pigmentation, such as the palms, the
soles of the feet, the abdomen, mucous mem-
branes, or the inner aspect of forearms.

Activity

The client is placed on bed rest. Level of activity is increased
based on the client’s oxygenation. Oxygen saturation is evalu-
ated periodically as the activity level is increased to determine
the effect of activity on oxygenation.

Health Promotion

The client with emphysema benefits from a respiratory reha-
bilitation program. The client is taught breathing exercises
similar to those taught to the client with chronic bronchitis.
A graded exercise program is also used for the client with
emphysema. Group programs that aid in smoking cessation
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NURSING MANAGEMENT

Review factors that increase client’s dyspnea and those that
relieve dyspnea. Evaluate client’s nutritional status, vital
signs, ABGs, pulse oximetry, color, and level of conscious-
ness. Assist with ADL. Plan for uninterrupted periods of
rest.

NURSING PROCESS

ASSESSMENT
Subjective Data

Included in the history is information regarding the timing
of dyspnea, those factors that exacerbate dyspnea, and those
factors that relieve dyspnea.

Objective Data

Assess sputum for color, amount, viscosity, odor, and vital
signs. An elevated pulse may indicate hypoxia and/or infec-
tion. Auscultation of the lungs will reveal the presence of
adventitious, diminished, or absent breath sounds. Note the
client’s position to aid respiratory effort, color, respiratory
rate and effort, and use of accessory muscles to aid breathing.
Evaluate the client’s nutritional status by weighing the client
and measuring nutrient and caloric intake. Review results of

are useful for the client who smokes. laboratory and diagnostic tests.

Nursing diagnoses for a client with emphysema include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES NURSING INTERVENTIONS

The client’s respiratory rate,
color, and ABG values will
be within normal limits.

Assess the client’s level of consciousness and mental status.

Impaired Gas Exchange
related to destruction of
the alveoli

Frequently evaluate client’s respiratory rate, respiratory effort,
color, and oxygenation with ABG and/or pulse oximetry.

Assess the effect of activity on oxygenation, particularly when
activity is being increased and provide supplemental oxygen
as ordered.

Auscultate the lungs and report abnormalities to the physician.

Assess client’s vital signs: heart rate and temperature eleva-
tions may indicate infection, an elevated pulse may indicate
hypoxia.

Review results of diagnostic and laboratory tests and report
abnormalities.

Administer medications and respiratory treatments as ordered.

Assist client in assuming the position that offers the most
comfort and most aids respiratory effort. Instruct client in
breathing techniques, such as pursed-lip breathing.

Risk for Activity Intolerance
related to hypoxia

The client will complete
activity without experienc-
ing fatigue or dyspnea.

Assist client with ADL and hygiene needs.

Plan care and treatments to allow client uninterrupted periods
of rest. Allow rest before and after meals.

As activity increases, assess the effects on oxygenation.

(Continues)
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Nursing diagnoses for a client with emphysema include the following: (Continued)

NURSING DIAGNOSES PLANNING/OUTCOMES NURSING INTERVENTIONS

The client will achieve or
maintain a weight within
normal limits for height.

Imbalanced Nutrition: Less
than Body Requirements
related to increased energy
requirements to maintain
respiration

Assess client’s weight and evaluate in relation to the client’s
height.

Evaluate client’s diet for nutritional adequacy and review
client’s food likes and dislikes.

Provide a well-balanced diet based on client’s likes and
dislikes. Provide nutritional supplements as ordered.

Avoid activities or procedures prior to meals that might
reduce appetite (e.g., enemas).

Administer medications and respiratory treatments prior to
meals to aid in breathing.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

. -\‘l « { .!l I‘ ‘ L] >

obbiinbedls, e

ronchiectasis is chronic dilation of the bronchi. The

main causes of this disorder are pulmonary TB infection,
chronic upper respiratory tract infections, and complications
of other respiratory disorders of childhood, particularly cys-
tic fibrosis. The bronchi become distended and eventually
lose their elastic recoil property. The mucociliary blanket’s
function is impaired, and secretions thicken. Secretions accu-
mulate in the bronchi, resulting in a medium for infection.
Airflow is hindered, reducing gas exchange.

The client with bronchiectasis describes a frequent or
chronic productive cough, dyspnea, weight loss, and fatigue.
Sputum is thick and sometimes purulent when infection is
present. Crackles, which clear on coughing, are heard scat-
tered throughout the lungs and are more prominent early
in the morning. Accessory muscles are used to aid respira-
tion. Over a period of time, right-sided CHF and peripheral
edema develop. Arterial blood gases reveal elevated PaCO,,
decreased PaO,, and respiratory acidosis. Polycythemia and
elevated hemoglobin and hematocrit levels are present. Chest
x-ray shows slight hyperinflation of lung tissue and, in the pres-
ence of CHF, cardiomegaly. Respiratory flow rate decreases,
and lung volume increases, as demonstrated by pulmonary
function studies. Table 4-8 compares asthma, chronic bron-
chitis, emphysema, and bronchiectasis.

MEDICAL-SURGICAL
MANAGEMENT

Medical

Medical treatment is aimed at removing respiratory secretions,
preventing or eliminating infection, and maintaining adequate

COPD Disorders

What are the differences and the similarities of the
two disorders classified as COPD?

oxygenation. Percussion and postural drainage are used to aid in
the removal of secretions. Aerosol and updraft respiratory treat-
ments may be ordered before percussion and drainage. If the cli-
ent is unable to expectorate secretions, bronchial suctioning is
performed. The physician performs a bronchoscopy to remove
especially tenacious and copious secretions. Arterial blood
gases and/or pulse oximetry values are evaluated to assess
the need for supplemental oxygen. Daily weight and 1&O are
performed to detect signs of CHF. Pulmonary function studies
evaluate the severity of lung damage.

. Pharmacological

Mucolytic agents are given to promote liquefaction of respira-
tory secretions. Antibiotics are ordered to treat and prevent
infection. The client is immunized against influenza and
against Streptococcus pneumoniae with the pneumococcal vac-
cine (Pneumovax 23). Bronchodilators are indicated to open
the fibrotic airways. Inflammation is treated with oral steroids
such as prednisone (Meticorten) and/or by inhalation with
beclomethasone dipropionate (Beclovent). The client with
cystic fibrosis is required to take pancreatic enzymes, pancreli-
pase (Pancrease capsules, Cotazym capsules), to replace those
that are missing with this disorder. If CHF occurs, the client
is treated with digoxin (Lanoxin), furosemide (Lasix), and
potassium supplements, as indicated.

Diet

To provide energy for breathing, the diet should be high in
carbohydrates and calories. Protein is supplemented if nec-
essary. Dietary supplements such as Ensure may be needed.
Fluids are encouraged, unless otherwise contraindicated.
Sodium is restricted in the diet of the client with CHF to
prevent fluid retention. The diet for the client with cystic
fibrosis is restricted in fats because fats are not properly

absorbed.

Activity

During acute exacerbations or in the presence of serious
infection, activity is limited. The client is placed on bed rest.
Activity is progressively increased depending on the client’s
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TABLE 4-8 Signs and Symptoms of Asthma, Chronic Bronchitis,
Emphysema, and Bronchiectasis

CHRONIC
BRONCHITIS

CHAPTER 4 Respiratory System

EMPHYSEMA

107

BRONCHIECTASIS

History Intermittent attacks Recurrent respiratory Insidious onset, dys- Cystic fibrosis, recur-
of dyspnea and infections, chronic pnea on exertion to rent respiratory infec-
wheezing cough dyspnea at rest tions, TB

Cough Present during attack  Chronic or recurrent Present with Frequent or chronic

productive cough infections productive cough

Sputum Thick Copious, purulent, Scanty mucoid, Thick, tenacious,

green unless infection sometimes purulent
present secretions

Weight No weight loss Slight or no weight Weight loss common Commonly, weight

loss loss or failure to gain

Appearance Flushed then Commonly cyanosis Ruddy complexion Clubbing of finger-
cyanotic (“blue bloater”) (“pink puffer”) nails

Chest Configuration

Slight overdistention

Slight overdistention

Overdistention promi-
nent (“barrel chest”)

Slight overdistention

Breath Sounds

Audible wheezing
Prolonged expiration

Coarse crackles
(rales)

Bronchial breath
sounds in peripheral
lung fields

Diminished or absent
in late disease

Crackles

Edema Infrequent Peripheral edema Infrequent Peripheral edema in
common, especially late disease
in ankles
Right-sided CHF Infrequent Frequent Infrequent Frequent late in
(Cor Pulmonale) disease
CO Retention Sometimes Common Unlikely Common in late
(Hypercapnia) disease
Hypoxemia Depends on severity Possibly severe Usually mild, espe- Possibly severe in
of attack cially at rest late disease and with
infection
Dyspnea Increases during Progressive Dyspnea on exertion With respiratory
attack to dyspnea at rest infection and late
usually presenting disease
symptom
Accessory Muscles Yes Yes Yes Yes
Used for Respiration
Poly cythemia Uncommon Late in disease Yes In late disease
Respiratory Failure Possible Common Possible Common

NURSING MANAGEMENT

COURTESY OF DELMAR CENGAGE LEARNING

tolerance. Respiratory rehabilitation and graded exercise pro-
grams are useful in the treatment of bronchiectasis. Regular
exercise is encouraged, particularly for the pediatric client
with cystic fibrosis.

Review client’s history for recent and past respiratory infec-
tions, TB, and cystic fibrosis. Monitor vital signs. An increased
heart rate may indicate hypoxia and/or infection, and an
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) PROFESSIONAL

Cystic Fibrosis

Cystic fibrosis (CF) is an inherited life-threatening
disorder that causes severe lung damage and
nutritional deficiencies. Improvements in the
treatment of CF have increased the life expectancy
of a client with CF from 10 years of age in 1962

to 37 years of age in 2009 (National Institutes

of Health, 2009a). Treatment for CF is aimed

at relieving symptoms and complications. New
antibiotics such as inhaled tobramycin sulfate

(TOBI) are more effective in treating infections,

and other drugs, such as dornase alfa recombinant
(Pulmozyme) and azithromycin (Zithromax, Zmax)
slow the progression of the lung disease. Mechanical
chest physical therapy devices used daily, such as
electric chest clappers and inflatable vibrating vests
help loosen and remove thick mucus from the lungs.
Lung transplantation may be an option for clients
with severe lung damage. Respiratory failure is the
most dangerous consequence of CF (Mayo Clinic,
2009). For more information about CF visit the Cystic
Fibrosis Foundation at http://www.cff.org

elevated temperature may indicate infection. Note weight
loss and muscle wasting. Monitor breath sounds and suction
Mmucous as necessary.

Pneumothorax/ hemothorax is discussed following.

L

Normally, the pleural space between the visceral and pari-

etal pleura contains pleural fluid and is held together by
surface tension. The pleural space is a closed compartment
with a negative pressure compared to the lungs or the atmo-
sphere. When the integrity of the pleura is interrupted, air
from the atmosphere or from the lungs moves between the
pleura, creating a space. This air in the pleural space is known
as a pneumothorax (Figure 4-14). The lung tissue under-
lying the pneumothorax is compressed and unable to fully
expand. If the pneumothorax is large enough, the entire lung
may collapse from the compression.

A pneumothorax may be referred to as traumatic (closed
or open), spontaneous, tension, or a hemopneumothorax.
A closed pneumothorax occurs when there is no commu-
nication between the pleura and the external environment.
An example of a closed pneumothorax is when blunt trauma
to the chest causes a broken rib that pierces the pleura and
lung, allowing air to enter between the pleura. An open
pneumothorax exists when there is direct communication
between the external environment and the pleural space as
in a gunshot wound. A spontaneous pneumothorax occurs

without an obvious underlying cause. A tension pneumotho-
rax is a life-threatening condition wherein air enters the pleu-
ral space on inspiration but is unable to exit on expiration.
The air thus continues to accumulate in the pleural space,
compressing the underlying structures. If left untreated, a
tension pneumothorax collapses the lung and encroaches
on the structures on the opposite side. The structures of the
mediastinum shift to the unaffected side as more and more
air accumulates in the pleural space. Without intervention,
tension pneumothorax will result in cardiopulmonary arrest.
Tension pneumothorax is often associated with mechanical
ventilation. The pressure exerted by the ventilator on com-
promised lung tissue interrupts the integrity of the pleura.
Air continues to enter the pleural space but is unable to exit
as mechanical ventilation continues. In the case of a pneu-
mothorax associated with trauma or surgery, bleeding of
adjacent vessels into the pleural cavity often occurs. Blood
within the pleural space is referred to as a hemothorax.
When accompanied by air, the condition is called a hemo-
pneumothorax.

The severity of injury and the amount of lung tissue
affected determine the signs and symptoms the client exhibits.
The client with a small pneumothorax may be asymptomatic
or may complain of minor dyspnea, whereas the client with a
significant pneumothorax may exhibit signs of severe respira-
tory distress. Dyspnea, tachypnea, orthopnea, and cyanosis may
be present. Oxygenation is impaired. Pleuritic pain is common.
Breath sounds are absent in the area of the pneumothorax. The
client with an accompanying hemothorax exhibits signs and
symptoms of shock associated with blood loss.

MEDICAL-SURGICAL
MANAGEMENT
Medical

For the affected lung to reexpand, the air and/or blood must
be removed from the pleural space. When the blood loss

Contralateral
mediastinal shift

No breath >
sounds .
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FIGURE 4-14 Pneumothorax; A, Penetrating Wound;
B, Ruptured Bleb on the Lung
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associated with a hemothorax is significant, fluid and blood ACtiVity

replacement may be necessary. L . -
P Y 4 If hypoxia is present, activity restrictions are necessary. The

presence of other injuries or conditions may also necessitate
Surgical activity restrictions. After the client is adequately oxygenated
and stable, activity is encouraged to promote expansion of the

A thoracotomy tube, or chest tube, is inserted by the physi- |
ungs.

cian into the pleural space to drain fluid and air and allow the
lung to reexpand. The tube is placed in the midaxillary line at
approximately the fifth intercostal space. To drain air alone, NURSING MANAGEMENT
the tube is placed in the anterior chest at the midclavicular
line and the fourth intercostal space. The thoracotomy tube is
connected to an underwater seal drainage device (refer back to
Figure 4-9). The underlying cause of the hemopneumothorax
then must be treated.

A recurrent spontaneous pneumothorax may require a
pleural cortication to prevent further episodes. This involves
roughing the adjacent surfaces of the visceral and parietal NURSING PROCESS
pleura so the resulting scar tissue will improve adhesion
between the two surfaces. Emergency treatment for a tension ASSESSMENT

pneumothorax that is severely compromising the function

Gather information about recent chest injuries or falls. Assess
level of consciousness, mental status, color, respiratory effort,
and chest wall movement. Monitor vital signs. Auscultate for
breath sounds. When a chest tube is in place, assess function,
patency, and amount and character of drainage.

of the heart and lungs is placing a large-bore needle into the Sub]ectlve Data

anterior chest at the fourth intercostal space. A thoracotomy Gather information about the source of the pneumothorax.
tube is then inserted until the lung(s) are fully reexpanded and Ask the client about previous pneumothoraces, recent chest
to prevent a recurrence. injury, falls, and severe coughing. The client often describes

being very anxious.

&l Pharmacological

To control pleuritic pain, narcotic analgesics such as morphine Ob] ective Data
sulfate or meperidine (Demerol) are prescribed. Analgesics Assess the client’s level of consciousness and mental status and
may be given orally or parenterally depending on the severity the client’s color, respiratory effort, and chest wall movement.
of the pain. Before insertion of a thoracotomy tube, intrave- Chest wall movement is decreased on the affected side. When
nous narcotics may be given prophylactically. Tissues adjacent a large pneumothorax is present, the trachea shifts toward the
to the area of the pneumothorax are injected with local anes- unaffected side. Dyspnea and cyanosis may occur. The cough
thetics before insertion of a thoracotomy tube. is forceful and nonproductive. Respiratory rate and heart rate
are elevated. Blood pressure may be elevated because of the
. presence of pain and anxiety or may be low because of blood
Diet loss. Breath sounds are diminished or absent over the affected
A well-balanced diet with sufficient amounts of protein is areas. Note the location, duration, and severity of pain. When
encouraged for healing. The client with other injuries and a chest tube is inflated, assess for function, patency, and
conditions may require TPN or enteral feedings. amount and character of drainage.

Nursing diagnoses for a client with a pneumothorax include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES NURSING INTERVENTIONS

Ineffective Breathing Pat- The client’s respiratory rate Monitor the amount and character of drainage from the
tern related to decreased and color will be within nor- chest tube and note chest tube drainage as output.
lung expansion mal limits, and the client will

Observe fluctuations (tidaling) in the water seal chamber,

have clear breath soundsin = hich indicates that the tube is in the pleural space.

affected area.
Investigate the absence of tidaling because this may

indicate that the lung is fully reexpanded or that the tube is
occluded or kinked.

Observe for bubbling in the water seal chamber, which
indicates an air leak. Assess the connections and chest tube
to determine if leaks are present. If no air leaks are present,
notify the physician because the air leak may be within the
client’s lungs.

Encourage client to cough and deep breathe to prevent
further respiratory complications.

(Continues)
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110 UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

Nursing diagnoses for a client with a pneumothorax include the
following: (Continued)

NURSING DIAGNOSES PLANNING/OUTCOMES NURSING INTERVENTIONS

Acute Pain related to The client will verbalize a Assist client in assuming the position that most aids respira-
pleural space irritation decrease in pain on a scale tion. Most clients find this to be the orthopneic position.
of 0 to 10.

Assess vital signs and respiratory status.

Administer pain medications as ordered. Remember that
respiratory depression is possible with narcotic medications.

Provide diversional activities.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

Family members and significant others often need assis-

N EOPLASMS o F TH E tance in coping with their feelings.

RESPIRATORY TRACT

horns discussed followin include beni 1 MEDICAL-SURGICAL
eoplasms discussed following include benign neoplasms,
lung cancer, and laryngeal cancer. MANAGEMENT

Medical
M Treatment of lung cancer depends on the type and stage of

benign tumor or cyst in the lung has sharply defined the cancer.

edges, as revealed on an x-ray. Peripheral tumors usually
have no symptoms. Bronchial tumors may cause obstruction,
infection, or atelectasis.

| | \ ER
¥ I

Mlignant tumors (carcinomas) of the lung may origi-

ate within the lung or may result from metastasis A
from other tumor sites (e.g., breast, colon, or kidney). Men,
especially those older than 40 years of age, are more likely to
have lung cancer than are women. The number of deaths is
still rising among women, but has reached a plateau for men
(ALA, 2007c). Cigarette smoking is the most important risk
factor for lung cancer. Air pollution and exposure to carcino-
gens such as asbestos are also risk factors, especially among
smokers, for developing lung cancer. Exposure to radiation or
radon is also known to cause lung cancer. Prognosis depends
on the size of the tumor when diagnosed and the specific cell
type (Figure 4-15).
Symptoms develop late in the course of lung cancers.
Peripheral lesions generally have few symptoms. Initially, the
client may complain of a chronic cough or wheezing. Central
lesions cause obstruction and erosion of the bronchi. As the
tumor grows and occludes the air passages, the client may C
experience shortness of breath, dyspnea, and blood-tinged
sputum. Pain occurs relatively late in the course of the disease
and indicates that the tumor has grown to a significant size to
put pressure on adjacent nerves and other structures. Although
some tumors can be seen on chest x-ray, many cannot. Low-
dose helical CT scans and MRI scans are more reliable studies
when assessing soft-tissue structures. To confirm a diagnosis,
cytology studies are performed on specimens collected via
bronchoscopy, needle biopsy, or mediastinoscopy. Lung scans

COURTESY OF DELMAR CENGAGE LEARNING

are occasionally useful for diagnosis. Before initiating treat- FIGURE 4-15 Lung Cancers; A, Small-Cell Carcinoma;
ment, the client is evaluated for metastatic disease using bone B, Epidermoid (Squamous-Cell) Carcinoma; C, Adenocarcinoma;
and total body scans. D, Large Cell (Undifferentiated) Carcinoma
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Client with Laryngeal Stoma

Humidify home, especially in winter.

The client and family must know how to suction
the respiratory tract and care for the respiratory
equipment.

Use warm water to clean around the stoma.

Do not use tissues, linty cotton, or soap for
cleansing.

Wear a bib or dressing over the stoma to filter
and warm incoming air.

Do not swim or splash water in the stoma when
showering or bathing.

Notify the physician if any signs of respiratory
infection develop, such as fever, cough, yellow
or green mucus, or redness around the stoma.

Keep follow-up appointments with physician.

Surgical

Surgical intervention involves the removal of the tumor and
adjacent lung tissue. Pneumonectomy is the removal of an
entire lung. Lobectomy is the removal of a lobe of a lung.
Segmental resection is the removal of a segment of a lung.
The client will have a thoracotomy tube on the operative side.
Radiation and chemotherapy are often used in conjunction
with surgery. The incidence of lung tumor recurrence follow-
ing surgery is high. Surgery is often indicated for early non—
small-cell carcinomas.

o, Pharmacological

The specific type of chemotherapy used depends on the cell
type and the extent of tumor growth.

CHAPTER 4 Respiratory System 111

Health Promotion

The foremost method of preventing lung cancer is to avoid
smoking or to cease smoking. Avoid the secondhand smoke
of others.

NURSING MANAGEMENT

Review client’s history for smoking, exposure to carcinogens,
and other risk factors. Gather information about onset and
severity of symptoms. Assess for pain. Monitor breath sounds,
vital signs, and drainage from chest tube. Assist to semi-Fowl-
er’s position or lying on the affected side. Monitor ABGs and
provide oxygen as indicated. When pain medication is given,
monitor for respiratory depression. Aid client to express feel-
ings of grief about diagnosis.

NURSING PROCESS

ASSESSMENT
Subjective Data

Review the client’s history for smoking, exposure to carcino-
gens, and other risk factors. Gather information regarding the
onset, duration, and severity of symptoms. The client may
report hoarseness, chronic cough, pain, and shortness of breath.
Assess pain for location, character, duration, and severity.

Objective Data

Note the color, amount, consistency, and odor of sputum.
Before surgery, wheezing or decreased breath sounds may be
heard on the affected side. Following surgery, breath sounds
are diminished or absent on the affected side. Monitor the
amount and color of drainage from the thoracotomy tube.
Assess the wound for hemorrhage and infection. Respiratory
rate and effort may be increased. Pulse rate may be elevated
as a result of a variety of factors including decreased oxy-
genation, hemorrhage, and infection. Hypotension occurs
with significant blood loss. High blood pressure may indicate
pain, anxiety, or other underlying pathology such as essential
hypertension.

Nursing diagnoses for a client with lung cancer include the following:

NURSING DIAGNOSES

Ineffective Breathing
Pattern related to disease
process

PLANNING/OUTCOMES

The client’s respiratory rate
and color will be within nor-
mal limits.

NURSING INTERVENTIONS

Frequently monitor client’s level of consciousness, vital
signs, color, and respiratory effort. Auscultate breath sounds.

Assess oxygenation and provide supplemental oxygen as
indicated.

Stagger activities with periods of rest to prevent overtaxing
client’s reserves.

Assist client in assuming the position that maximizes respi-
ratory effort by positioning client in semi-Fowler’s position or
lying on the affected side.

Monitor lab reports for blood gas levels.

(Continues)
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Nursing diagnoses for a client with lung cancer include the following: (Continued)

NURSING DIAGNOSES PLANNING/OUTCOMES

NURSING INTERVENTIONS

Chronic Pain related to
Lung cancer

The client will state pain is
decreased on a scale of
0to 10.

Administer pain medication and monitor for respiratory
depression.

Provide diversional activities. Assist client in assuming a
position of comfort.

The client will be able to
express to significant others
and/or staff feelings related
to diagnosis and prognosis.

Anticipatory Grieving
related to prognosis and
perceived separation from
significant others

Aid the client in expressing feelings of grief related to the
diagnosis.

Hope should not be eliminated, but false hope should not be
encouraged.

Allow the client and family time to express their feelings.

Evaluation: Evaluate each outcome to determine how it has been met by the client.
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he American Cancer Society (2007) estimated that in 2008

approximately 12,250 Americans would be diagnosed with
laryngeal cancer, and about 3,670 persons would die from it. Risk
factors for cancer of the larynx include smoking, chronic alcohol
abuse, chronic laryngitis, and overuse of the voice. Laryngeal
cancer is relatively asymptomatic. The client may experience
hoarseness or difficulty speaking above a whisper. If either per-
sists for more than 2 weeks, medical care should be sought. Dif-
ficulty swallowing is sometimes present. Laryngeal pain radiating
to the ear or a lump in the throat are often signs of metastasis.

MEDICAL-SURGICAL MANAGEMENT

Treatment is determined by the extent of tumor growth.

Surgical

Surgical removal of the larynx, a laryngectomy, is used to treat
laryngeal cancer. A radical or modified radical neck dissection
may be performed if the cancer has spread to surrounding tis-
suesandlymphnodes. Radicalneck dissection operations have
been performed for almost 100 years and include the removal
of lateral neck lymph nodes and tissues, the submandibular
gland, the sternocleidomastoid muscle, the jugular vein and
the spinal accessory nerve (Georgetown University Hospital,
2009). A modified radical neck dissection removes all the
lymph nodes in one or both sides of the neck without remov-
ing neck muscles. The jugular vein and spinal accessory

nerve may be removed (National Cancer Institute, 2009).
Radiation may be used as an adjunct to surgery or as primary
treatment if the tumor is detected in the early stages. Follow-
ing surgery, a permanent tracheostomy is necessary to allow
air to enter the respiratory tract. A small incision is made
into the trachea and below the Adam’s apple, and a plastic
tracheostomy tube is inserted.

NURSING MANAGEMENT

Monitor respiratory status. Suction secretions and provide
tracheostomy care. Teach client stoma protection. Keep head
of bed elevated and provide extra humidity. Refer client to the
American Cancer Society for support at www.cancer.org.

NURSING PROCESS

ASSESSMENT
Subjective Data

Obtain a history of the onset, duration, and severity of symp-
toms, such as hoarseness or laryngitis and alcohol and tobacco
use. The client may describe ear pain and difficulty breathing
and swallowing.

Objective Data

Evaluate the client’s respiratory status for other respiratory
problems that may accompany laryngeal cancer, such as
COPD. Examine sputum for the presence of blood.

Nursing diagnoses for a client with laryngeal cancer include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES

NURSING INTERVENTIONS

Ineffective Airway Clear-
ance related to tracheos-
tomy tube

The client’s respiratory rate
and color will be within de-
sired ranges, and the client
will have clear breath sounds
to auscultation.

Suction frequently following surgery to remove static secre-
tions and provide routine tracheostomy care.

Provide small, frequent feedings of liquid or pureed food to
prevent choking.

Assist client to turn, cough, and deep breathe two to four
times an hour.
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NURSING INTERVENTIONS

Teach client stoma protection.

Assess respirations two to four times an hour, if secretions
are copious. Auscultate lung sounds.

Keep head of bed elevated. Provide extra humidity.

The client will be able to
communicate needs.

Impaired Verbal Commu-
nication related to removal
of the larynx

Before surgery, establish a means of communication to be
used afterward. If available, a manual or computer word/pic-
ture board works well.

Keep call light by client’s bed.

Avoid mouthing communications, as this is frustrating to the
client and is time consuming.

As possible, ask questions that require only a “yes” or “no”
answer.

Refer client to the local support group (Lost Chord Club) or
the American Cancer Society.

Provide written information and materials.

The client will verbalize
precautions and safety mea-
sures for a tracheostomy;
how to use equipment; how
to suction the respiratory
tract; how to change a tra-
cheostomy tube; and actions
to take in an emergency.

Deficient Knowledge
related to tracheostomy
care

Teach client and family how to suction the respiratory tract,
care for the tracheostomy, and use respiratory equipment.

Instruct client and family in what to do in case of an emergen-
cy, such as secretions clogging the tracheostomy tube.

Advise client not to swim and to avoid aspirating water when
showering or bathing.

Advise client to avoid extremely cold temperatures. Cover
tracheostomy site for warming or cosmetic purposes with a
porous material without frayed or loose threads.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

DISORDERS OF THE NOSE

he most common disorder of the nose is epistaxis, or
nose bleed.

o
! N

pistaxis is hemorrhage of the nares or nostrils. It is either

unilateral, which is most common, or bilateral. Epistaxis may
be primary in nature, stemming from drying of the nasal mucosa,
local irritation, or trauma, or may occur secondary to uncon-
trolled hypertension or coagulopathies (e.g., thrombocytopenia,
anticoagulant therapy). The diffuse vascularity and proximity of
blood vessels to the surface of the nasal mucosa make the nares a
susceptible avenue for hemorrhage. Blood loss can be minimal to
severe. With significant blood loss, hypovolemic shock occurs.

MEDICAL-SURGICAL
MANAGEMENT

Medical

The client with epistaxis usually arrives at an urgent care
facility or emergency room after unsuccessful attempts to

stop the bleeding. Signs of airway obstruction or aspira-
tion require immediate attention. The goals of treatment
are to maintain airway, stop bleeding, identify the cause,
and prevent recurrence. Nosebleeds are usually responsive
to compression of the nares. Maintain firm pressure for
S minutes. If bleeding persists, the client should blow the
nose and clear the nasal passages. Resume pressure for a full
10 minutes. Epistaxis that continues following these mea-
sures requires more aggressive treatment. Bleeding sites that
cannot be visualized require a sterile nasal packing inserted
after application of a local anesthetic. In severe cases, a
nasostat is inserted. This device resembles a Foley catheter
and provides direct compression to the site of bleeding via

‘f“ INFECTION CONTROL

Epistaxis

Wear gloves, goggles or a face mask, and a
gown when caring for a client with epistaxis. A

cough or sneeze can splatter blood.
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a balloon. Clients with severe nosebleeds may require fluid
and blood replacement to prevent hypovolemic shock. Per-
sistent or recurrent epistaxis may require surgical ligation of
the artery supplying the area.

. Pharmacological

Sites of bleeding that can be visualized are cauterized by
the physician using silver nitrate sticks. Hemostasis also is
accomplished by packing the affected nostril with epinephrine
1:1000 on cotton packing.

NURSING MANAGEMENT

Evaluate overt blood flow and visually examine the poste-
rior oropharynx for hidden bleeding. Monitor vital signs.
Have client sit up with head bent slightly forward, breathe
through the mouth, and allow blood to run freely from
the nose into a container. Avoid tipping the head back as
blood will flow down the esophagus causing nausea and
vomiting. Then, wearing gloves, compress the nares for
S minutes. Suction through the mouth to prevent aspira-
tion. Monitor for nausea and vomiting caused by swal-

lowed blood.

UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

NURSING PROCESS

ASSESSMENT
Subjective Data

Ask about the onset, precipitating events, duration, and fre-
quency of epistaxis, as well as associated symptoms such as
nausea, vomiting, headache, and lightheadedness. The client
with an occult bleeding in the back of the throat may complain
of needing to swallow frequently.

Objective Data

Evaluate blood flow for amount, consistency, color, and rate (or
severity). Overt bleeding from the nose may be present. This
bleeding can vary in flow, from a continuous drip to a pulsat-
ing stream of blood. Visually examine the posterior orophar-
ynx of the client with an occult epistaxis to assess blood flow.
Vomiting may be present. Lowered blood pressure and rapid
heart rate are signs of hypovolemic shock. Conversely, the cli-
ent with uncontrolled hypertension has an abnormally high
systolic blood pressure. Prothrombin time (PT), APTT, INR,
and other clotting studies will be abnormal with underlying
coagulopathies. Decreased red blood cell count, hemoglobin,
and hematocrit are evidence of significant bleeding.

Nursing diagnoses for a client with epistaxis include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES

NURSING INTERVENTIONS

Impaired Gas Exchange relat-
ed to airway obstruction
normal limits.

The client’s respiratory rate, color,
and blood gases will be within

Place client in a high Fowler’s position, with the head
bent slightly forward.

Instruct client to breathe through the mouth and al-
low the blood to escape freely from the nose and into
a container. This aids in preventing obstruction of the
airway and swallowing of blood.

Monitor client for signs and symptoms of airway
obstruction.

Assess client’s color, respiratory rate and effort, and
breath sounds.

Monitor pulse oximetry and lab reports of ABGs and
administer supplemental oxygen as indicated.

Risk for Aspiration related to
epistaxis

The client will develop no compli-
cations related to aspiration.

Place client in the position previously described

to aid in preventing aspiration of blood. Assess

client for signs of aspiration, such as choking, coarse
crackles (rales) on auscultation, or elevated
temperature.

Suction the respiratory tract through the mouth to
remove secretions and blood.

The client will maintain
adequate fluid volume.

Deficient Fluid Volume
related to blood loss

With a gloved hand, compress the nares for 5 min-
utes. If bleeding persists, have client blow nose to
clear passages, then compress nares for 10 minutes.

If bleeding continues following compression at-
tempts, prepare to assist the physician with proce-
dures such as cautery or insertion of nasal packing.
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Nursing diagnoses for a client with epistaxis include the following: (Continued)

NURSING DIAGNOSES PLANNING/OUTCOMES

NURSING INTERVENTIONS

Administer medications to control blood pressure, as or-
dered.

After hemostasis has been established, the clots formed
should not be removed or dislodged, as this will lead to
recurrence of bleeding.

Every 30 minutes, evaluate the blood pressure and pulse of
the client who shows signs of volume depletion.

Assess for orthostatic hypotension as a means of measuring
volume depletion. A decrease in systolic blood pressure of
greater than 10 mm Hg when the position is changed from
lying to sitting or standing indicates hypovolemia.

Administer intravenous fluids, as ordered.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

CASE STUDY

ing up this awful stuff.”

lobe. Sputum culture is still pending.

N o v ks wN =

P.W. is a 77-year-old woman with a history of smoking two to three packs of cigarettes per day for the past

60 years. PW. has been diagnosed with COPD for the past 4 years. She has required supplemental oxygen at 2 L/min
for the last 18 months. Three days ago, P.W. was admitted with chief complaints of increasing dyspnea on exertion
and a productive cough yielding thick, green-yellow sputum. She states that she does “not know why she is cough-

Physical examination of P.W. this morning revealed vital signs of T = 101.5°F, P = 124 beats/min, R = 38 breaths/min,
BP = 168/74 mm Hg, and sonorous and sibilant wheezes on expiration and in the posterior lung fields, with super-
imposed coarse crackles heard in the right posterior lower lung field. She is unable to ambulate to the bathroom
or complete other ADL because of the dyspnea. Chest x-ray showed a large area of consolidation in the right lower

The following questions will guide your development of a nursing care plan for the case study.
List the clinical manifestations that indicate P.W. is experiencing an infection concomitant with her COPD.

Explain why COPD predisposes a client to respiratory infection.

Explain why the physician will increase P.W.’s oxygen flow to 3 to 4 L/min.

List the subjective and objective data the nurse should obtain during the nursing assessment.
Identify three nursing diagnoses and client goals that would be pertinent to P.W.’s care.

List the above diagnoses in order of priority, with number one being the highest.

Describe client outcomes indicating that P.W.’s treatment and nursing care regimen have been successful.

B . N | TIA

o The primary function of the respiratory system is delivery
of oxygen to the lungs and removal of carbon dioxide from
the lungs.

« Pneumonia is a lung infection wherein infectious
secretions accumulate in the air passages and interfere with
gas exchange. Clients with chronic pulmonary disorders or

problems of immobility are at increased risk of developing
pneumonia.

« Pulmonary TB is an infection of the lung tissue
caused by the Mycobacterium tuberculosis. Treatment
of TB requires the long-term administration of
pharmacological agents.
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- A common respiratory tract disorder associated with
immobility and the administration of anesthetic agents

is atelectasis. Clients at risk are encouraged to cough and
breathe deeply to aid in preventing atelectasis.
Obstruction of a pulmonary artery by a bloodborne
substance is known as pulmonary embolism. Deep vein
thrombosis is a common cause of pulmonary emboli.
Chronic obstructive pulmonary disease is a collective term
used to refer to chronic bronchitis and emphysema, which
often occur together.

UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

- Traumatic disorders of the respiratory tract include

pneumothorax and hemothorax, wherein the
underlying lung tissue is compressed and eventually
collapses.

Cigarette smoking is indicated as a major causative factor
in the development of respiratory disorders, such as lung
cancer, cancer of the larynx, emphysema, and chronic
bronchitis.

ST Reviewauestions |

1. The physician orders 2 to 3 L/min of oxygen to be
delivered to the client with COPD because:

1. no client ever requires more than 2 to 3 L/min of
oxygen.

2. the client requests it.

3. ahigher flow rate may suppress the client’s drive
to breathe.

4. 2to 3 L/min is the maximum flow that a
nasal cannula can effectively deliver.

2. A particulate respirator mask is used by the nurse
caring for a client with TB because:

1. regular masks allow the tubercle bacilli to pass
through.

2. this mask is more comfortable for long-term use.

3. this type of mask allows the nurse to be in close
contact with the client for prolonged periods of
time.

4. there is no need for this type of mask when caring
for clients with TB.
3. The nurse is teaching a client about lung cancer.
Which statement best demonstrates the client
correctly understands the risk factors for lung cancer?
1. “I'work with asbestos everyday and it is safe now.”
2. “Having asthma does not make me more at risk
for getting lung cancer.”

3. “Ishould stop chewing tobacco and drinking
alcohol”

4. “My wife smokes and I do not, so I do not have to
worry.

4. A client with severe epistaxis arrives at an urgent
care clinic. When assessing this client, the nurse’s
initial action should be to:

1. identify the cause of the bleeding.

2. stop the bleeding.

3. assess for a patent airway.

4. teach the client how to prevent recurrence.

5. The nurse’s assessment of a client with pulmonary
edema indicates the following: thick frothy sputum,
cough, and dyspnea. On the basis of these findings,
the most appropriate nursing diagnosis is:

1. ineffective airway clearance.
2. activity Intolerance.

3. altered tissue perfusion.
4. acute pain.

6. A client needs to be tested for tuberculosis when
the nurse takes a medical history that includes
complaints of:

1. cough, night sweats, hemoptysis.
2. weight gain, diarrhea, vomiting,
3. fever > 102°F, fatigue, dry moutbh.
4. weight loss, stridor, chills.

7. The health care provider has prescribed furosemide
(Lasix) for a client with a pleural effusion as part
of the treatment plan. Which of the following
statements made by the client regarding furosemide
(Lasix) indicates that further teaching is needed by
the nurse?

1. “I'will probably need to urinate more frequently”

2. “This medication will help remove fluid from my
pleural space.”

3. “The nurse will monitor my intake and output
each shift”

4. “Ishould take this medication at bedtime”

8. Parents of a newly diagnosed 14-year-old asthmatic
client ask the nurse what medications will be
prescribed for their child. The nurse informs the
parents that common medications for asthma
include: (Select all that apply.)

1. bronchodilators.

antibiotics.

corticosteroids.

diuretics.

mucolytic agents.

beta agonists.

9. A client with a pneumothorax is brought to the
emergency department. Which of the following
assessments will the nurse be able to make?

1. Decreased respirations, low blood pressure,
constricted pupils.

2. Cyanosis, dyspnea, tracheal shift, and tachycardia

3. Clammy skin, dilated pupils, slow pulse, and low
blood pressure.

4. Dyspnea, agitation, visual hallucinations, and
elevated blood pressure.

SN ol g
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10. A client informs the nurse that she is not sure how to
use her incentive spirometer. The most appropriate
response from the nurse would be:

1. “The incentive spirometer measures the amount
of air inspired in one inhalation.”

2. “The incentive spirometer is a device that a client
will use after surgery””
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3. “Would this be a good time for me to teach you
and demonstrate?”

4. “Did someone from the respiratory department
teach you?”
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MAKING THE CONNECTION

Refer to the following chapters to increase your understanding of the cardiovascular system:

Adult Health Nursing Delmar’s Heart & Lung Sounds on
+ Respiratory System StudyWare™: Heart Sounds
+ Hematologic and Lymphatic Systems
+ Endocrine System

LEARNING OBJECTIVES

Upon completion of this chapter, you should be able to:
¢ Define key terms.
e Describe the anatomy and physiology of the cardiovascular system.
¢ Relate laboratory results to each disorder.
¢ Describe basic heart dysrhythmias.
¢ Explain the pathophysiology of each disorder.
e Describe nursing interventions in caring for clients with cardiovascular

conditions.
KEY TERMS
aneurysm cardiac output (CO) hypertrophy
angina pectoris cardiac tamponade implantable cardioverter-
annulus depolarization defibrillator (ICD)
arteriosclerosis dyspnea myocardial infarction
ascites dysrhythmia myocarditis
atherosclerosis embolus necrosis
baseline level heart sound orthopnea
bradycardia hemolysis palpitation
cardiac cycle Homans’ sign
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"',1_ paroxysmal nocturnal sclerotherapy transesophageal echocardiography
; dyspnea secondary hypertension (TEE)
' pericardial friction rub stasis dermatitis varicosities
pericardiocentesis stent vasoconstrict
pericarditis stroke volume (SV) vasodilate
peripheral resistance tachycardia vein ligation
phlebitis thrombectomy vein stripping
phlebothrombosis thrombophlebitis Virchow’s triad
primary hypertension thrombosis
m-_ repolarization thrombus

INTRODUCTION

Since 1900, heart disease has been the leading cause of death
in the United States every year except in 1918 during the flu
epidemic (AHA, 2007a). In 2003, 911,163 deaths were attrib-
uted to cardiovascular disease (CVD) compared to 869,724
deaths in 2007 (AHA, 2007a). The death rate for cardiovascu-
lar disease is declining because of public education in modifying
and decreasing risk factors such as smoking, high-fat diets, and
minimal exercise.

This chapter reviews the anatomy and physiology of the
cardiovascular system. Pathophysiology, medical manage-
ment, and nursing interventions related to cardiovascular
conditions are discussed with an emphasis on decreasing risk
factors and improving lifestyles.

ANATOMY AND PHYSIOLOGY
REVIEW

The cardiovascular system consists of the heart and its vascu-
lature and the peripheral vascular system. The heart is located
in the lower anterior area of the mediastinum with the apex
near the diaphragm. The heart apex tips forward and to the left
of the client’s chest cavity. In an average lifetime, the heart will
pump 80 million gallons of blood.

The peripheral vascular system consists of arteries, arteri-
oles, capillaries, venules, and veins. The arteries carry oxygen-
ated blood away from the left side of the heart to the body
tissues, and the veins carry deoxygenated blood back to the
right side of the heart. The capillaries connect the arterioles to
the venules. The venules and veins contain 60% to 70% of the
body’s total blood volume.

The cardiovascular system provides oxygen, nutrients,
and hormones to the cells and removes carbon dioxide and
waste products of cellular metabolism from body cells. Body
temperature is maintained by the distribution of heat through-
out the body produced by the metabolic activity of muscles
and other body organs.

STRUCTURE OF THE HEART

The heart is encapsulated by a protective sac called the
pericardium and consists of three layers: endocardium,
myocardium, and epicardium. The endocardium is made of

endothelium cells that line the inside of the heart, the four
heart valves, and is continuous with the endothelial lining
of the arteries, capillaries, and veins making the circulatory
system a closed system. Therefore, if a person has a systemic
blood infection the heart lining and valves are also affected.
The myocardium consists of striated muscle and varies in
thickness depending on the heart chamber. The left ven-
tricle pumps blood to the body and is, therefore, the thickest
chamber. The outside of the heart is surrounded by the epi-
cardium. The pericardium consists of two layers: the parietal
pericardium and visceral pericardium. The parietal layer
(outer layer) is a fibrous loose sac that surrounds the heart
and the visceral layer lines the great vessels and is also called
the epicardium when it lines the heart. The pericardial space
is between the two pericardium layers and is filled with fluid
(see Figure 5-1).

The heart is a hollow muscular organ containing four
chambers that fill and empty of blood with each contraction
(depolarization) and recovery phase (repolarization) of
the cardiac muscle. The upper chambers are the atria and the
lower chambers are the ventricles (Figure 5-1). When the
atria contract, blood is forced into the ventricles. Contrac-
tion of the right ventricle pumps blood into the pulmonary
arteries and on to the lungs (pulmonary circulatory system).
Contraction of the left ventricle pumps blood into the aorta
and out to the entire body (systemic circulatory system).
The myocardium of the left ventricle is thicker than the
right ventricle because more force is needed to pump blood
throughout the body.

There are four valves in the heart: tricuspid, bicuspid
(mitral), pulmonic, and aortic. One end of fibrous cords
called chordae tendineae is attached to the cusps of the tricus-
pid and mitral valves, and the other end is attached to papil-
lary muscles on the ventricular walls. The chordae tendineae
keep the valves from inverting when the ventricles contract,
thus preventing blood from flowing back into the atrium.
The pulmonic and aortic valves prevent blood from flowing
back into the ventricles from the pulmonary artery and aorta
during repolarization.

CIRCULATION OF BLOOD

Blood enters the heart through veins and leaves the heart
through arteries. With the contraction of the right ventricle,
blood is forced through the pulmonic valve into the pulmonary
artery. Blood circulates through the pulmonary circulatory
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FIGURE 5-1 Internal View of the Heart with Aorta, Vena
Cava, and Pulmonary Arteries and Veins

system, where carbon dioxide is exchanged for oxygen in the
lungs. The blood then returns to the left atrium through the
pulmonary veins, providing oxygenated blood for systemic
circulation. When the left ventricle contracts, blood is forced
through the aortic valve into the aorta, beginning systemic
circulation. Blood is then distributed throughout the body and
returns to the right atrium of the heart through the inferior
and superior vena cava.

STROKE VOLUME AND
CARDIAC OUuTPUT

Heart rate (HR) is the number of ventricular contractions
per minute as determined by auscultation of the heart or
palpation of a pulse. Each time the heart beats, the ventricle
pumps 60 to 80 mL of blood. The volume of blood ejected
from the left ventricle with each contraction or systole is
known as the stroke volume (SV). Normal stroke volume
is approximately 70 mL. The amount of blood ejected in 1
minute is known as the cardiac output (CO). Therefore,
CO is determined by multiplying HR for 1 minute by the
stroke volume (CO = HR x SV) (Bender, 2008). If the heart
has a strong ventricular contraction, more blood is pumped
by the heart into the systemic circulatory system. Therefore,
CO has a direct effect on the circulating volume of arterial

blood.
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CORONARY ARTERIES

Coronary arteries supply nutrients and oxygen to the muscle
tissue of the heart. The two coronary arteries, which branch
off the aorta, are the right coronary artery and the left coro-
nary artery (Figure 5-2). The right coronary artery divides
into the posterior descending artery (interventricular artery)
and the marginal artery and supplies blood to the anterior
area of the right and left ventricles, the posterior area of the
right ventricle, the AV node, and the posterior section of the
interventricular septum. The left coronary artery divides
into the anterior descending artery and the circumflex artery.
The left anterior descending (LAD) artery supplies blood to
the anterior section of the interventricular septum, anterior
area of the left ventricle, and the lateral aspect of the left
ventricle. The circumflex artery nourishes the left atrium and
ventricle.

CONDUCTION SYSTEM

The specialized cardiac muscle cells are capable of conducting
electrical impulses from one part of the heart to another. For
the heart to beat regularly in a rhythmic sequence, electrical
impulses follow a set pattern through the conduction system
of the heart. The conduction system, consisting of the sinoatrial
node (SA node), atrioventricular node (AV node), bundle of
His, bundle branches, and Purkinje fibers, controls the heartbeat
(Figure 5-3).

The SA node located in the superior aspect of the
right atrium initiates electrical impulses that cause the heart
to beat. It is called the pacemaker of the heart. Electrical
impulses from the SA node pass through the muscle fibers
of the right and left atria, causing the atria to contract almost
simultaneously. Atrial impulses are transmitted to the AV
node located in the lower part of the right atrium. There is a
short delay in the impulse at the AV node that allows the atria

Left
coronary
artery
Right
coronary
artery Circumflex
artery
Posterior Anterior
descending descending
artery or artery

interventricular
artery

Marginal artery

FIGURE 5-2 Coronary Arteries that Supply Blood to the
Heart Tissue
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Purkinje fibers

reading of at least 80 mm Hg is needed to palpate a radial pulse

There are two normal heart sounds heard on auscultation;
S, and S.. They yield a sound like “lubb-dubb.” S, or the
“lubb,” is the sound of the mitral and tricuspid valves closing
simultaneously. The S, sound is heard on the left fifth inter-
costal space. S, or the “dubb,” is the simultaneous closing of
the pulmonic and aortic valves, heard on the right second
intercostal space. There is a slight pause after the “lubb-
dubb” is heard. Clients with congestive heart failure (CHF)
may have a third sound known as S,. The low-pitched sound
occurs after the S, sound, or the “dubb,” making the heart
sound like the word “Kentucky” (“lubb-dubb-by”). The S,

122 UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion
(Bender, 2008).
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FIGURE 5-3 Conduction System of the Heart

to complete their contraction and empty the blood into the
ventricles. The electrical impulse is transmitted from the AV
node into a group of specialized conduction fibers called the
AV bundle or the bundle of His. Once the impulse leaves the
AV node, it travels down the fibers of the bundle of His into
the interventricular septum. The fibers separate into right
and left bundle branches dividing into smaller and smaller
branches, called Purkinje fibers. These terminate in the ven-
tricular muscle, causing the ventricles to contract. When an
impulse has completely gone through the conduction system
of the heart and the ventricles have contracted, a cardiac
cycle is completed.

The end-diastolic volume (EDV) is the amount of blood
in the ventricles after the ventricular rest and filling phase
of the cardiac cycle. In the healthy heart, the EDV is usually
around 120 mL. The end-systolic volume (ESV) is the amount
of blood in the ventricles after the ventricular contraction and
ejection phase of the cardiac cycle. In the healthy heart, the
ESV is usually around 50 mL.

Ejection fraction (EF) is an indicator of ventricle func-
tioning and is reduced in patients with myocardial infarc-
tion and diagnostic for heart failure (HF). To determine
the EF, stroke volume is divided by end-diastolic volume
(EF = SV/EDV). In healthy hearts, the EF is between
50% and 70% of the EDV. The EF is determined through
echocardiography.

Four factors influence stroke volume and CO: preload,
afterload, contractility, and HR. Preload refers to the amount
of pressure within the ventricles. This is determined by the
amount of stretch or tension derived from the ventricular
filling and the pressure exerted by fluid volume on the myo-
cardium at the end of diastole (ventricular end-diastolic pres-
sure), or just before contraction. Afterload is the force that
resists ejection of blood from the ventricles, or the force that
is needed to open the semilunar valve and eject blood during
systole. This resistance arises from the pulmonary circulation
for the right ventricle, and from the systemic circulation for
the left ventricle. Contractility refers to the strength of car-
diac contraction. Systolic pressure is the force exerted against
arterial walls during ventricular contraction. Diastolic pressure
is the force exerted against arterial walls during ventricular
relaxation. Blood pressure is expressed as systolic pressure/
diastolic pressure (e.g., 120/80). A systolic blood pressure

sound also is described as a gallop because of the similarity in
sound to a horse’s gallop.

ARTERIOLES AND ARTERIES

The arteries are thick-walled tubes consisting of three layers or
tunics (Figure 5-4). The inner layer is called the tunica intima
and consists of a single layer of smooth endothelial cells. The
middle layer is the tunica media and is composed of smooth
muscle cells. The smooth muscle layer of the artery receives
nerve stimulation from the sympathetic nervous system. The
suppleness of the smooth muscle allows the vessel to vaso-
constrict (decrease in diameter) and vasodilate (increase
in diameter). The outer layer, the tunica adventitia or tunica
externa, consists of a connective tissue sheath with some of its
collagen fibers fusing with those of the surrounding tissue to
hold the vessels in place. The elastic connective tissue allows
the artery to expand and recoil with each contraction of the
ventricle as an increased volume of blood is pumped through
the vessel. The arteries have thick walls, so they can withstand
the increased pressure from the left ventricle pumping blood
through the body.

The arteries divide and branch into smaller vessels called
arterioles. The same three layers are present in the walls, but
as the arterioles approach the capillaries their walls become
thinner. The outer layer is reduced to a very thin layer of
connective tissue.

Endothelial

cells

Valve (&>

4| Tunica
intima

Tunica
media

—+—— Tunica
adventitia

Vein

Artery Capillary

FIGURE 5-4 Tunic Layers of Each Type of Vessel
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FIGURE 5-5 Valves in the veins hold the blood at a certain
level in the vein. A, Contracted skeletal muscles apply pressure to
veins and assist with the circulation of blood. B, Valves prevent

the backflow of blood. C, Incompetent valves allow a backflow
of blood.

CAPILLARIES

Capillaries are very tiny thin vessels that connect the smallest
arterioles with the smallest venules. They have only one layer
of endothelial cells whose cell membranes are the semiperme-
able membrane that allows the exchange of oxygen, nutrients,
carbon dioxide, and waste products between the tissues of the

body and the blood.

VENULES AND VEINS

Venules are small vessels that emerge from the capillaries and
gradually increase in size to eventually form veins. Veins have
three layers or tunics like the arteries, but the middle layer of a
vein is thinner with less smooth muscle and elastic tissue. The
elasticity of the smooth muscles allow the walls of the veins
to dilate more easily. Endothelial flaps, called valves, are on
the inside lining of veins. The valves open and close with each
contraction of the surrounding skeletal muscles. The valves
assist the blood in returning to the heart. Blood is held by
the valves until skeletal muscle contractions move the blood
toward the heart against gravity (Figure S-5).

HEALTH HISTORY

There are three goals when obtaining a health history from
a client: (1) identify present and potential health problems,
(2) identify possible familial and lifestyle risk factors, and
(3) involve the client in planning long-term health care.

Ascertain the onset of the symptoms, the predisposing
factors that cause the symptoms, and the client’s treatment
of the symptoms. Ask about the client’s activity level or
limitations in activity. Determine if appetite has increased or
decreased. Evaluate the client’s ability to sleep, the need for the
trunk of the body to be supported with pillows when sleeping,
or the need to sleep in a chair.

Major risk factors associated with cardiovascular diseases
are age, gender, heredity (including race), smoking, dyslipidemia
(presence of increased total serum cholesterol and low-density
lipoprotein [LDL]), high blood pressure, physical inactivity,
overweight, obesity, and diabetes mellitus. An individuals
response to stress may be a contributing factor. Additional
contributing factors for women include menopause, use of

birth control pills, and high triglyceride level.
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Advancing age, male gender, diabetes, heredity, and family
history of chest pain or myocardial infarctions are risk factors
that cannot be altered. Alterable risk factors are physical inac-
tivity, smoking, contraceptive method, dyslipidemia, overweight,
obesity, and triglyceride level. A change in diet may alter the
last four factors.

There are two objectives in assisting the client toward
a healthier lifestyle: (1) to educate the client about the risk
factors; and (2) to determine what risk factors the client
would like to modify. Once this is determined, assist the
client to establish goals and determine actions to achieve
the goals.

ASSESSMENT

Assessment includes clients’ self-report of symptoms as well as
physical findings and confirming lab data.

SUBJECTIVE DATA

The typical concerns expressed by a client with a cardiac dis-
order are chest pain, dyspnea (difficulty breathing), edema,
fainting, palpitations, diaphoresis, and fatigue. When a client
talks about having chest pain, ascertain the time of onset, situ-
ation occurring at the onset of pain, location and radiation of
pain, severity of chest pain, duration, past episodes of chest
pain, and methods used to alleviate pain. Using the Memory
Trick: Pain Assessment PQRST is an ideal way for a nurse to
assess a client’s pain. This method is described in the Memory
Trick: Pain Assessment PQRST. Women are more likely to
experience shortness of breath, fatigue, back or jaw pain, and
atypical discomfort such as a feeling of indigestion or nausea
and vomiting (Nagle & Nee, 2002; AHA, 2007b).

The client may be experiencing several types of dyspnea.
Exertional dyspnea occurs when a person participates in
moderate activity and becomes short of breath. This occurs
in the early stages of HF and indicates that the heart is not
able to meet the demands of the body during moderate activ-
ity. Orthopnea is when a client has difficulty breathing
while lying down and must sit upright or stand to relieve the

MEMORYTRICK
Pain Assessment PQRST

P = Provoker of pain (aggravating factors) and
palliative measures (alleviating factors)

Q = Quality of pain (gnawing, pounding, burning,
stabbing, pinching, aching, throbbing, and
crushing)

R= Region (location) and radiation to other body
sites

S = Severity (quantity of pain on 0-10 scale, 0 =
no pain and 10 = worst pain experienced) and
setting (what causes the pain)

T-= Timing (onset, duration, and frequency)

(Adapted from Estes, 2010)
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dyspnea. This occurs in a more advanced stage of HE. Parox-
ysmal nocturnal dyspnea usually occurs 2 to S hours after
an individual falls asleep. The person suddenly awakens, is
sweating, and has difficulty breathing.

A client has fainting spells for various physical and psy-
chological reasons. Cardiac clients faint because of decreased
CO causing decreased blood flow to the brain.

A client may describe a “fluttering” or “pounding” sen-
sation in the chest. This is known as palpitations. If these
sensations occur during exercise, it is a sign that the heart has
to work harder to meet the demands of the body. Palpitations
may also be caused by anxiety, ingestion of a large meal, lack
of adequate rest, or a large intake of caffeine.

A cardiac client will usually experience fatigue increasing
throughout the day because the heart is not able to keep up
with the demands of the body. Frequent rest periods will help
alleviate some of the fatigue.

The typical concerns expressed by the client with a periph-
eral vascular disorder are pain, paresthesia (decreased sensation
in an area), and/or paralysis in the hands, thigh, calf, ankles, foot,
abdomen, or lower back. The quality of pain (aching, cramping,
sharp, or throbbing) and any numbness or tingling is noted.

OBJECTIVE DATA

In a head-to-toe assessment on a cardiac client, the skin, neck
veins, respirations, heart sounds, abdomen, and extremities are
carefully assessed. Observe the skin for cyanosis in the earlobes,
lips, mucous membranes, and finger-and toenails. Assessment
of skin turgor may indicate fluid volume. If the skin is dry and
has poor turgor, the client may be dehydrated from diuretics. If
a client has distended internal and external jugular veins when
the head of the bed is gradually elevated to a 45-degree angle or
higher, there may be right-sided HF. Assess the quality of respira-
tions for rate and ease of breathing, signs of dyspnea, and cough-
ing. Heart sounds are assessed for the normal § and S, sounds. If
the typical lubb-dubb is heard, the valves are closing properly.

While listening to the heart, the radial pulse should be
palpated to account for every heartbeat. If a heartbeat is heard
through the stethoscope but not felt in the radial pulse, the
heart has decreased CO to the extremities. If the abdomen
is distended, the client may have ascites, which is excess
fluid in the abdomen. After assessing the heart and lung
sounds, check the peripheral pulses. Pulses on both sides of
the body should be checked at the same time to determine
adequate bilateral perfusion. It is important to check pedal
pulses in both feet to determine blood flow to each foot. Pulse
amplitude can be described as absent, diminished, normal,
increased, and bounding (Gehring, 2002).

If the hands and feet are cold or have mottling, this indicates
decreased CO. Capillary refill should be less than 3 seconds in
the fingers and toes.

Note if the feet, ankles, or legs are edematous (Figure
5-6). A client may gain 10 pounds before edema is detected.
Weigh cardiac clients with edema daily. The weight must be
taken on the same scale, at the same time of day, with the client
wearing the same amount of clothing.

Decreased circulation to an area results in coolness in the
ischemic area, pallor, paresthesia, and paralysis. Paresthesia
and paralysis result from a lack of oxygenated blood and
nourishment to the nerves. Symptoms of paresthesia are
numbness and tingling.

If an artery in the leg is occluded, the foot and/or leg
become reddish in color when the leg is in a dependent position,

UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

and pale when elevated. As the ischemia progresses, the leg
and/or foot skin becomes mottled, smooth, and shiny. If the
veins are occluded, the foot and/or leg become cyanotic when
in a dependent position, and has a normal coloration when
elevated. The anterior area of the lower leg and ankle has a
brown pigmentation with venous involvement.

Clients with decreased circulation to the extremities have
hardened and brittle nails and less hair distribution. The leg
will be cool if there is an arterial circulatory problem but warm
if there is a venous circulatory problem. Skin ulcerations may
be found around the ankles and toes.

Check the client’s ankles for stasis dermatitis, an inflam-
mation of the skin caused by decreased circulation. Waste
products that normally are carried away by the circulatory
system remain in the tissues, causing pruritus and irritation of
the skin. At first, the ankle area is reddened and edematous,
then vesicles form and start oozing. The skin becomes crusted,
thickened, and brown.

A positive Homans’ sign is present in some cases of
deep vein thrombosis (DVT). To test for Homans’ sign, dor-
siflex the client’s foot. If there is pain in the calf of the leg or
behind the knee, the Homans’ sign is positive and may indi-
cate the presence of a venous clot. Do not do a Homans’ sign
if there is a diagnosis of a thrombus, because the clot may be
dislodged with the procedure.

Refer to Box 5-1, “Questions to Ask and Observations to
Make When Collecting Data” for guidance in completing cli-
ent cardiac assessments.

P

W)
)

1+ = disappears rapidly 2+ =lasts 10 to 15 seconds

\/

3+ = lasts more than 4+ = lasts 2 to 5 minutes

1 minute

FIGURE 5-6 Edema Rating Scale: Press down for
S seconds, then time how long indentation remains.

Copyright 2010 Cengage Learning, Inc. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.

COURTESY OF DELMAR CENGAGE LEARNING



BOX 5-1 QUESTIONS TO ASK AND

OBSERVATIONS TO MAKE WHEN
COLLECTING DATA

SUBJECTIVE DATA

Have you experienced chest pain? Radiating pain?
Nausea? Indigestion? Fatigue?

What activities cause chest pain?

Have you felt palpitations or your heart flutter?
Do you ever feel dizzy or lightheaded?

Tell me about your memory.

On how many pillows do you sleep?

Do you awaken short of breath?

List prescription and over the counter medications
you are taking.

Do you use any herbal supplements?
Describe your daily exercise habits.
Are you on any specific type of diet?

Do you weigh yourself at regular intervals? Have
you noticed a weight gain of 5 pounds or more
from one day to the next?

How often do you urinate during the daytime?
During the night?

Are you sexually active? Have there been any
changes in the last year?

Do you experience swelling in your feet or ankles?

Can you climb a flight of stairs without becoming
short of breath?

Can you walk a block without feeling cramps in your legs?
How do you cope with stress?

How do you relax?

OBJECTIVE DATA

Take vital signs; temperature, pulse, respirations,
and pulse oximetry.

Check pupils.
Check capillary refill.
Check the skin, lips, fingers, and feet for cyanosis.

Listen to the apical pulse and palpate the radial
pulse at the same time.

Listen to breath sounds on anterior and posterior
aspects of chest

Listen to bowel sounds.

Palpate abdomen for edema or tautness.
Examine legs, ankles, and feet for swelling.
Examine legs for hair distribution.

Check for areas for decreased sensation.

Check peripheral pulses noting the quality, rhythm,
and amplitude.

Check extremities for areas of brownish discolor-
ation, ulcerations, and bruising.

Complete a Homans’ sign.
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COMMON DIAGNOSTIC TESTS

Commonly used diagnostic tests for clients with symp-
toms of cardiovascular system disorders are listed in Table
S-1. Cardiac biomarkers that diagnose, evaluate, and moni-
tor clients with possible acute coronary syndrome (ACS)
are troponin I, troponin T, CK, CK-MB, and myoglobin.
AST and LDH are not specific for heart damage and are
not recommended for clients suspected with ACS (Ameri-
can Association for Clinical Chemistry, 2008). Troponins
are replacing CK and CK-MB in some settings because
they are more specific for heart injury (versus skeletal
muscle injury) and are elevated for a longer period of time.
Troponins elevate within 3—4 hours after injury and may
remain elevated for 10-14 days (see Table 5-2 for eleva-
tion times of biomarkers). The greater the tissue damage
the greater the elevation. Muscular injection, strenuous
exercise and drugs that affect muscles do not elevate tro-
ponin levels as they do with CK (Bender, 2008). Other
general tests ordered with cardiac biomarkers are ABGs,
comprehensive metabolic panel, basic metabolic panel,
electrolytes, and CBC.

A newer cardiac biomarker test used with troponin and an
ECG to identify clients at a greater risk of an MI is ischemia
modified albumin (IMA). If IMA is not present in a client who
has experienced chest pain for a few minutes to a few hours, it
is not likely that the client has ischemia. IMA is not as valuable
with a client who has experienced chest pain for several hours
because the IMA level may have risen and returned to normal
within that time frame.

CARDIAC RHYTHM/

DYSRHYTHMIA

As a basis for understanding cardiac dysrhythmias, the

normal sinus rhythm must first be understood.

o

he electrical conduction of the heart begins with the

SA (refer to Figure 5-7) node located in the superior
section of the right atrium. From the SA node, the elec-
trical impulse spreads in wave fashion through the atria
similar to the ripples from a pebble dropped in water. The
firing of the SA node and the electrical impulse spreading
across both atria yields a P wave on the ECG. The P wave
represents the electrical activity causing the contraction of
both atria.

After the atria contract, the electrical impulse reaches
the AV node, where it pauses for approximately one-tenth of
a second, allowing blood to enter both ventricles. The elec-
trical impulse then starts down the AV bundle that divides
into right and left bundle branches in the interventricular
septum. The electrical impulse continues from the right and
the left bundle branches to the Purkinje fibers that transmit
the electrical impulse to the myocardial cells resulting in
depolarization or contraction of the ventricles. On an ECG
the QRS complex represents the electrical impulse as it
travels through the AV node, AV bundle, bundle branches,
Purkinje fibers, and myocardial cells, ending with the
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Table 5-1 Common Diagnostic Tests for Cardiovascular System Disorders _

Laboratory Tests Serum lipids (lipid profile)

Arterial blood gasses (ABGs) Cholesterol

Basic metabolic panel (BMP) High-density lipoprotein (HDL)

Cardiac biomarkers Low-density lipoprotein (LDL)
Creatine kinase (CK) Very low-density lipoprotein (VLDL)
CK-MB (CK)) Triglycerides
High-sensitivity C-reactive protein (hs-CRP) Thyroid stimulating hormone (TSH)
B-type natriuretic peptide (BNP) Urinalysis (UA)
N-terminal pro BNP (NT-pro-BNP)

Radiologic Tests

Chest x-ray

Cardiac positron emission tomography scan

Radionuclide angiography (multiplegated
radioisotope scan, multigated acquisition scanning,
MUGA)

Technetium pyrophosphate scanning

Thalium scan

Troponin

Myoglobin

Ischemia-Modified Albumin (IMA)
Complete blood count (CBC)
Comprehensive metabolic panel (CMP)
Cystatin C
Platelet count
Hemoglobin (Hgb)

Hematocrit (Hct) Other Diagnostic Tests
Electrolytes Cardiac biopsy

Erythrocyte sedimentation rate (ESR) Cardiac catheterization
Glomerular filtration rate (GFR) Echocardiogram

Glucose Electrocardiogram (ECG)
Glycosylated hemoglobin (HbA c) Holter monitor

Liver function Magnetic resonance imaging (MRI)
Prothrombin time (PT) Pericardiocentesis

Partial thromboplastin time (PTT) Pulse oximetry

International normalized ratio (INR) Stress test

Arterial plethysmography (pulse volume recorder)
Venous plethysmography (cuff pressure test)

Table 5-2 Cardiac Biomarkers Elevation Times

CARDIAC BIOMARKER ONSET OF ELEVATION DURATION OF ELEVATION AFTER

INJURY
Troponin | 4-6 hours 4-7 days
Troponin T 4-6 hours 10-14 days
Creatine kinase-MB (CK-MB)  4-6 hours 48-72 hours
Myoglobin Less than 3 hours (Myoglobin is not

specific to the heart. However, it is the first
biomarker to elevate.)

Ischemia modified albumin Few minutes to a few hours IMA is not as valuable with a client who has

(IMA) experienced chest pain for several hours
because the IMA level may have risen and
returned to normal within that time frame.

ventricles contracting. The Q wave is not always present on ventricular muscles. The T wave represents the repolarization
the ECG strip. of the ventricles.

The pause after the QRS complex is called the ST seg- After the repolarization of the ventricles, the entire
ment. This represents the period between the contraction cycle begins again at the SA node. In this way the P
and the beginning of the recovery or repolarization of the wave, QRS complex, and T waves are repeated with each
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P wave is a positive wave representing atrial depolarization.

PR segment represents the electrical impulse as it moves through
the AV node, AV bundle, Bundle of HIS, bundle branches, and
Purkinje fibers prior to ventricular contraction.

Q wave is negative deflection or wave.

R wave is a positive deflection or wave.

S wave is a negative wave.

QRS complex represents ventricular depolarization.

T wave is a positive wave and represents ventricular repolarization.

U wave (occasionally seen in some patients) is a positive deflection
and associated with repolarization.
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FIGURE 5-7 Relationship of the Conduction System to an ECG Strip
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FIGURE 5-8 An ECG Strip Showing a Normal Sinus
Rhythm with the P Wave, QRS Complex, and T Wave Identified

heartbeat. Figure 5-8 shows an ECG strip of normal sinus

rhythm.

dysrhythmia is an irregularity in the rate, rhythm, or

conduction of the electrical system of the heart. Dys-
rhythmia can occur in the atria, ventricles, or any part of the
conduction system. Specialized cells in the heart muscle have
the ability to generate an electrical impulse. Under certain
conditions these cells start sending impulses to other cells
in the heart, causing irregular beats called ectopic beats. The
most common causes of dysrhythmias are coronary artery
disease (CAD), CHF, and myocardial infarction (MI). Other
causes of dysrhythmias are electrolyte imbalances and drug
toxicity.

Symptoms of a client experiencing a dysrhythmia vary
from asymptomatic to cardiac arrest. The client experiences
fainting, seizures, fatigue, decreased energy level, exertional
dyspnea, chest pain, and palpitations.

FIGURE 5-9 Sinus Bradycardia

BRADYCARDIA

Sinus bradycardia is a HR of 60 beats per minute or less (Fig-
ure 5-9). Causes of sinus bradycardia are myocardial ischemia,
electrolyte imbalances, vagal stimulation, beta blockers, heart
block, drug toxicity, intracranial tumors, sleep, and vomiting.
The treatment for bradycardia is the administration of atro-
pine. Some clients with bradycardia may require a permanent
pacemaker. Asymptomatic bradycardia related to physical fit-
ness is usually not treated.

TACHYCARDIA

Tachycardia is a sinus rhythm with a HR ranging from 100 to
150 beats per minute (Figure 5-10, following page). Causes
of tachycardia are exercise, emotional stress, fever, medica-
tions, pain, anemia, thyrotoxicosis, pericarditis, HF, excessive
caffeine intake, and tobacco use. When the heart is beating
at this rate, there is limited time for the ventricles to fill with
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F1iGURrE 5-10 Sinus Tachycardia

blood, and less blood is pumped to the coronary arteries and
throughout the body. The client may experience anginal pain.
The treatment for sinus tachycardia depends on the cause.

ATRIAL DYSRHYTHMIAS

Atrial dysrhythmias occur from electrical conduction distur-
bances in the atria, resulting in premature beats or abnormal
atrial rhythms. Common causes for atrial dysrhythmias are
myocardial infarction, CHF, electrolyte imbalances, emo-
tional stress, and drugs.

PREMATURE ATRIAL
CONTRACTIONS

A premature atrial contraction (PAC) is an ectopic impulse
not originating in the sinoatrial node, but in the atrial tissue.
This causes an atrial depolarization to occur earlier in the cycle
than expected, thus the term premature atrial contraction.
PACs do not cause physical symptoms depending on
how often they occur. Generally they are benign and occur
several times a day in healthy individuals. If their occurrence
causes an increase or decrease in the pulse rate, they should be
evaluated. PACs can be a symptom of myocardial ischemia,
developing CHF, digitalis toxicity, hypokalemia, or an inflam-
matory condition. Stress, caffeine, and smoking also cause
PACs. PACs can be the first indication that more serious atrial
dysrhythmias could occur if not treated properly.

ATRIAL TACHYCARDIA

Atrial tachycardia is an ectopic impulse that causes the atria
to contract at the rate of 140 to 250 beats per minute. This is
sometimes referred to as a supraventricular dysrhythmia, mean-
ing the impulse causing the dysrhythmia is occurring above the
ventricles. This dysrhythmia occurs as a continuous rhythm or
as short, sudden eruptions that start and end spontaneously.

Atrial tachycardia occurs with hypokalemia, digitalis
toxicity, and ischemia. Potassium supplements are given for
hypokalemia. If an increased level of serum digitalis is the
cause, digitalis is withheld until the level returns to normal.
An artificial pacemaker may be surgically inserted to regulate
the atrial tachycardia.

PAROXYSMAL SUPRAVENTRICULAR
TACHYCARDIA

Paroxysmal supraventricular tachycardia (PSVT) was previ-
ously called paroxysmal atrial tachycardia (PAT). PSVT is a
rapid atrial beat accompanied by an abnormal conduction in
the AV node. The dysrhythmia occurs suddenly (paroxysmally)
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FIGURE 5-11 Atrial Flutter

and is usually initiated by a premature beat. PSVT can stop as
abruptly as it begins. It can be caused by myocarditis, caffeine,
alcohol ingestion, smoking, and stress. PSVT may also be pres-
ent in clients with coronary artery disease, mitral valve prolapse,
and acute pericarditis. The physician performs vagal stimula-
tion procedures such as the Valsalva maneuver and carotid sinus
pressure or massage, which usually stops the dysrhythmia.

ATRIAL FLUTTER

Atrial flutter, a rapid contraction of the atria, yields a HR of
250 to 350 beats per minute (Figure 5-11). The ECG displays
a sawtooth wave pattern. The AV node attempts to block
some of the atrial impulses, but usually the ventricles are also
contracting at a rate of 300 beats per minute. This causes a
decreased blood supply to the body because the atria and ven-
tricles are unable to fill with blood when they are contracting
at such a fast rate. This requires immediate intervention.

ATRIAL FIBRILLATION

Atrial fibrillation is an erratic electrical activity of the atria,
resulting in a rate of 350 to 600 beats per minute (Figure 5-12).
Atrial depolarization is so uncoordinated during the dysrhyth-
mia that the atria quiver rather than contract. The AV node is
bombarded with impulses and randomly transmits the impulses
to the ventricles, causing varied irregular contractions of the
ventricles with a ventricular rate of 100 to 180 beats per minute.
The underlying cause is mitral valve disease or dysfunction,

FIGURE 5-12 Atrial Fibrillation

} LIFE SPAN CONSIDERATIONS

Antidysrhythmic Medications

Antidysrhythmic medication doses are reduced
in the elderly if they have hepatic or renal
impairment.

r
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CAD, acute MI, hypertensive heart disease, HF, cardiomyopa-
thy, or hyperthyroidism. Because the atria are not contracting
properly, blood pools in the atria, predisposing the person to
thrombi forming on the walls of the atria. The clots can dis-
lodge and travel to the brain, lungs, and other parts of the body.
Most cardiac clients take a low dose (81 mg) of aspirin daily
to prevent clot formation. Once the underlying condition is
treated, atrial fibrillation may stop. If the dysrhythmia cannot be
controlled with medication, cardioversion may be necessary.

VENTRICULARDYSRHYTHMIAS

Ventricular dysrhythmias originate in the ventricles. They
are more life threatening than atrial dysrhythmias because
the ventricles supply blood to the lungs and body. These
dysrhythmias must be treated promptly.

PREMATURE VENTRICULAR
CONTRACTIONS

Premature ventricular contractions (PVCs) arise from ectopic
beats in the ventricles and are the most common ectopic beats
(Figure 5-13). PVCs can easily be identified on the ECG
because of the wide, bizarre QRS complexes. No P waves pre-
cede the QRS complex.

Coronary artery disease is the most common cause of
PVCs. Other causes of PVCs are myocardial ischemia, CHF,
electrolyte imbalances, digitalis toxicity, anxiety, exercise,
hypoxia, caffeine, and excessive alcohol consumption.

If PVCs occur without the presence of other cardiac con-
ditions, there is no treatment other than removing the precipi-
tating cause, such as stress or caffeine. Potassium supplements
are given for hypokalemia induced PVCs. Administering
oxygen may increase the oxygen perfusion to the myocardial
tissue and decrease the frequency of premature beats.

b PROFESSIONAL

Six authors from Stanford reported a 7-year study
on 1,847 heart failure-free clients in the Archives
of Internal Medicine in 2008. Forty-six percent of
the clients developed PVCs during exercise and
34% developed PVCs while recovering from the
exercise period. Nine percent of these clients died
in 5 years. The study conclusion was that clients
experiencing PVCs in the recovery or rest period
after exercise had an almost “doubled propensity-
adjusted mortality rate” (Lundberg, 2008, p. 93).
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FIGURE 5-13 Premature Ventricular Contraction
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VENTRICULAR TACHYCARDIA

Ventricular tachycardia (VT) is the occurrence of three or
more consecutive PVCs. The ventricular rate may go as high
as 140 to 240 beats per minute. Underlying conditions in
which VT occurs are cardiomyopathy, hypoxemia, digitalis
toxicity, and electrolyte imbalance.

During VT, the client has a low blood pressure, weak or
absent peripheral pulses, body weakness, and may become
unconscious. The ventricle is beating so rapidly that it is
unable to fill with blood or eject blood properly. This causes
blood to back up in the pulmonary circulation, leading to pul-
monary congestion.

It is important that VT be treated promptly because
a ventricular tachycardia rhythm may lead into ventricular
fibrillation, a life-threatening dysrhythmia. The client is given
oxygen, and an intravenous line is inserted if one is not already
in place. The drug of choice is amiodarone (Cardarone) given
intravenously. Lidocaine hydrochloride (Xylocaine HCL),
sotalol (Betapace), and magnesium sulfate (Magnesium) may
also be given. If the VT is not controlled with medications,
the client is cardioverted if peripheral pulses are present, or

defibrillated if peripheral pulses are absent.

Cardioversion

Cardioversion is the delivery of a synchronized electrical shock
to change a dysrhythmia to a rhythm that circulates more
blood to the body tissues and improve oxygenation of the tis-
sues. The electrical shock is delivered on the R wave because a
shock during ventricular depolarization may cause ventricular
fibrillation. Cardioversion is done as an elective or emergency
treatment. Electrodes are placed to the right of the sternum
below the clavicle and at the apex of the heart. The electrodes
are lubricated with a special gel or placed on gel pads or defi-
brillator pads. The electrical current delivered through the
electrodes depolarizes the myocardium and allows the heart’s
pacemaker to reestablish a sinus rhythm.

The client is NPO for 8 hours before an elective car-
dioversion. Diuretics and digitalis preparations are withheld
24 to 72 hours before the cardioversion because they make
myocardium cells less responsive to conversion to a normal
rhythm or may cause a serious dysrhythmia after the cardio-
version. Anticoagulants and oral antidysrhythmics are still
given before cardioversion. Anticoagulants are given so a
thrombus is not released into the system. A sedative such as
diazepam (Valium) or midazolam hydrochloride (Versed) is
given intravenously before the procedure. Monitor the client’s
vital signs and ECG strip closely for the first hour afterward
and then as ordered by the physician.

Defibrillation

Defibrillation is the delivery of an unsynchronized, high-
energy electrical shock during an emergency situation, such as
a cardiac arrest or pulseless VT, to convert the life-threatening
dysrhythmia or arrhythmia to a sinus rhythm. Defibrillation
is done by a physician or a nurse who has had special educa-
tion to handle emergency situations. Paddles are lubricated
with a special gel, or gel pads or defibrillator pads are applied
to the skin where the paddles will be placed. The paddles are
placed to the right of the sternum below the clavicle and at
the apex of the heart. When the electrical shock is delivered
to the client, everyone stands clear of the bed to prevent
them from also receiving the electrical shock. More than one
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F1GURE 5-14 AnImplantable Cardiovert-Defibrillator:

A dual-chamber ICD device with a pulse generator is implanted
below the collarbone and endocardial leads positioned in the
heart through a vein.

electrical shock may be delivered in an attempt to convert the
rhythm.

If conservative measures do not control the VT and
the client has periodic episodes of VT, an implantable
cardioverter-defibrillator (ICD) is implanted in the
client (Figure 5-14). This device senses the dysrhythmia and
automatically sends an electrical shock directly to the heart to
defibrillate it.

Most ICDs have 1-3 endocardial leads that are guided
through a vein into the right side of the heart where they
become embedded into the heart tissue. The pulse genera-
tor is placed under the skin below the collarbone. The ICD
detects VT and ventricular fibrillation (VF) through the leads
attached to the heart muscle. Once VT or VF is detected, an
electrical shock is sent from the pulse generator. The ICD is
capable of delivering three more shocks to the heart muscle
if the heart does not return to normal sinus rhythm (NSR).
Usually, clients are converted to NSR with the first shock.
Some ICDs also deliver cardiac resynchronization therapy
(CRT) for clients with advanced HF. These devices have
three leads; one lead is placed in the right atrium and one lead
is placed in each of the ventricles. When this device functions
as an ICD, it senses abnormal heart beats and delivers a shock
to the heart to initiate a normal rhythm. When functioning
as a CRT, it coordinates the beating of the ventricles so they
effectively work together and pump blood throughout the
body (FDA, 2002). Some ICDs also function as a pacemaker
and an ICD; delivering shocks as needed to correct abnormal
rhythms but also initiating heartbeats when the heartbeat is
too slow. Another ICD, called antitachycardia pacing (ATP),
sends a fast impulse to correct the rhythm after an ICD shock
and detects and treats rapid atrial heartbeats (Stanford Hos-
pital and Clinics, 2009; FDA, 2002). ICDs store the client’s
dysrhythmic activity and allow the health care practitioner
to test the electrophysiologic activity noninvasively (AHA,
2007).
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F1GURE 5-15 Ventricular Fibrillation (VF)

Complications after the insertion of an ICD are atelecta-
sis, pneumonia, pneumothorax, thrombus, and a seroma at
the generator site (a swelling from serum collecting around
the device that initiates the shock). According to Shaffer
(2002), anger and depression are common, expected side
effects.

VENTRICULAR FIBRILLATION

The most common cause for VF is CAD. VF is a disorga-
nized, chaotic quivering of the ventricles. The ventricles are
unable to contract, and no blood is ejected into the circulatory
system. The ECG reading is a series of jagged, unidentifiable
waves (Figure 5-15). The client will not have a pulse, blood
pressure, or respirations. This dysrhythmia is serious. Aggres-
sive measures must be taken to initiate CPR and defibrillate
the client immediately.

VENTRICULAR ASYSTOLE

Ventricular asystole is represented by a P wave or a straight
line on the ECG (Figure 5-16). The ventricles are not con-
tracting, and the client is in cardiac arrest. The client loses
consciousness and has no pulse or respirations. Aggressive
treatment should be initiated within 1 minute to prevent
chemical changes within the body that jeopardize recovery.
CPRis started, and the client is defibrillated. Atropine sulfate
and epinephrine are given intravenously.

ATRIOVENTRICULAR BLOCKS

In atrioventricular blocks, the electrical conduction is inter-
rupted to some degree between the atria and ventricles at
the AV node. The extent of interruption is classified as first
degree, second degree, or third degree.

FIRST-DEGREE AV BLOCK

In first-degree block, the impulse is delayed in traveling
through the AV node. The impulse eventually reaches the
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FIGURE 5-16 Asystole
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ventricles but is delayed. There are no physical symptoms or
treatment for first-degree block.

SECOND-DEGREE AV BLOCK

In second-degree block, some of the impulses pass through the
AV node to the ventricles and others are blocked. Symptoms
include irregular pulse, vertigo, and weakness. A temporary
pacemaker may be inserted until the conduction pattern is
stabilized. If the dysrhythmia persists, a permanent pacemaker
may be implanted. When the impulse is blocked, the ECG
reveals an extended PR interval that is not followed by a QRS
complex.

THIRD-DEGREE AV BLOCK

Third-degree heart block is when no impulses are able to
pass from the atria through the AV node to the ventricles.
The atria and ventricles beat independently of each other.
The causes of third-degree block are myocardial ischemia,
drug toxicity, and electrolyte imbalances. Atropine sulfate
may be given to improve conduction through the AV node.
A permanent pacemaker is usually required to control the
dysrhythmia.

A pacemaker is an electronic device that stimulates the
heart to beat when the heartbeat is slow or drops below a
set HR. It consists of one or two lead wires that are attached
to the endocardium of the right atrium, right ventricle, or
both, and a pulse generator that is “the ‘brain’ of the pace-
maker” (Stanford Hospital and Clinics, 2009). The electrodes
sense the heart’s electrical activity and relay the information to
the pulse generator. The purpose of the pacemaker is to regu-
late the HR and increase CO. When the heart beats slower
than the programmed rate, an electrical impulse is sent to
the lead that causes the heart to beat faster. Pacemakers are
used for bradycardia, tachycardia, myocardial infarction,
and heart block.

Some pacemakers have leads in the atrium, ventricle, or
both to sense electrical activity and set the beating pace of one
or both chambers. Sometimes in CHF the ventricles do not
pump effectively together, decreasing the amount of blood
pumped throughout the body. A biventricular pacemaker
paces the ventricles together increasing the pumping effective-
ness of the ventricles. The pacing of a biventricular pacemaker
is called cardiac resynchronization therapy because it puts the
ventricles back in synch.

A pacemaker is used either temporarily or permanently.
A temporary pacemaker is used until a client’s condition
improves or until a permanent pacemaker is inserted. With
a temporary pacemaker, the pulse generator remains out-
side of the body. The permanent pacemaker has a lead wire
threaded through a vein to the heart and the pulse generator
is implanted subcutaneously under the collarbone. An ECG

V¥V SAFETY V¥

Safety: Pacemaker and ICD

Encourage the client to carry an ID card and
wear a medical identification tag indicating the
presence of a pacemaker or ICD.
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O CLIENTTEACHING

Pacemaker

High-tension wires, high-voltage electrical
generators, or MRIs may cause pacemaker
malfunction.

Avoid contact sports.

Pacemakers may activate airport security alarms.

of a client with a pacemaker shows the impulse from the
pulse generator by a pacemaker spike, a vertical line before
each QRS on the ECG strip.

Before discharge, teach clients to take accurate apical
and radial pulses. Inform clients to report dizziness, faint-
ing, or fever. Clients are taught to have regular pacemaker
checks or transtelephonic monitoring in which an ECG
strip is sent by phone to a designated hospital or physician’s
office.

MEDICAL-SURGICAL
MANAGEMENT

o, Pharmacological

Dysrhythmias originating in the atria are treated with
amiodarone (Cardarone), diltiazem hydrochloride (Cardizem,
Dilacor, Tiazac), and digitalis (Digoxin). Dysrhythmias
originating in the ventricles are treated with amiodarone
(Cardarone), lidocaine hydrochloride (Xylocaine HCL), and
magnesium sulfate.

Diet
The client is usually placed on a low-fat, low-cholesterol diet.
Caffeine consumption is restricted.

NURSING MANAGEMENT

Monitor vital signs including apical pulse. Provide rest
periods throughout the day. Explain all procedures and
treatments. Encourage client to verbalize concerns about
condition and potential complications. Teach relaxation
methods.

NURSING PROCESS

ASSESSMENT

Subjective Data

Inquire if the client has experienced palpitations, lightheaded-
ness, nausea, dyspnea, anxiety, fatigue, or chest discomfort.

Objective Data

If a client is experiencing dysrhythmias, check the HR, blood
pressure, and respirations. While listening to the apical pulse
and respirations, note abnormal heart sounds and monitor
breath sounds for crackles. Crackles indicate the lungs are filling
with fluid. Observe the skin for pallor and cyanosis, especially
during and after activity/exercise. Urine output may decrease.
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Nursing diagnoses for a client with dysrhythmias include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES

The client will have in-
creased CO.

Decreased Cardiac Out-
put related to inadequate
electrical conduction

UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

NURSING INTERVENTIONS

Apply electrodes for telemetry monitoring.

Balance activity with rest periods, and monitor vital signs
during activity and at rest.

Listen to the apical pulse, especially noting rate and rhythm.

Elevate the extremities so they are not in a dependent position.

The client will relate fears of
potential cardiac problems.

Anxiety related to fear of
potential diagnosis, treat-
ment regimen, and death

Care for the client in a calm, confident, and efficient manner.

Remain with the client and explain procedures and treatments.
Encourage client input regarding the care.

Encourage the client to verbalize concerns about the dysrhyth-
mia and potential future complications.

Teach the client relaxation activities.

The client will describe
electrical disorder and
treatment methods.

Deficient Knowledge
related to electrical con-
duction of the heart and
treatment methods

Explain medication administration times, action, side effects,
and symptoms that need reporting. Provide written instructions
to the client and family.

Explain symptoms of dysrhythmias such as fatigue, edema,
palpitations, lightheadedness, nausea, dyspnea, and anxiety.

If a pacemaker is needed, explain to client and family the pur-
pose, insertion procedures, and home care.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

INFLAMMATORY DISORDERS
Inﬂammatory disorders include rheumatic heart disease,

infective endocarditis, myocarditis, pericarditis, and valvu-
lar heart disease.

heumatic heart disease is a complication of rheumatic
fever and is also linked to group A streptococcus after
an upper respiratory infection. Rheumatic fever is a systemic
inflammatory disease that occurs 2 to 3 weeks after an inad-
equately treated pharyngitis caused by group A beta-hemolytic
streptococcus. Symptoms of rheumatic fever are a mild fever,
polyarthritis, carditis, chorea, and a rash. The endocardium,
myocardium, and epicardium can become inflamed, with the
most damage occurring to the mitral valve. The mitral valve
becomes incompetent because of thickening and stenosis of
the valve leaflets. Mitral prolapse (valve leaflets flip back into
the left atrium during systole) may result.
A person who had rheumatic fever is more likely to have
a recurrence. It is treated with intravenous antibiotics, anti-
inflammatory agents, corticosteroids, and strict bed rest. The
main goal is to treat the inflammation, prevent cardiac compli-
cations, and prevent the recurrence of the disease. These clients
are placed on prophylactic antibiotic therapy before dental pro-
cedures or invasive surgery. Antibiotic therapy reduced the mor-
tality from 15,000 in 1950 to 3,676 in 1999 (AHA, 2001c).

Infective endocarditis is an inflammation or infection of the
inside lining of the heart, particularly the heart valves. The
etiology of inflammatory endocarditis is a collagen-vascular
disease or rheumatic fever. Infective endocarditis is caused
by bacteria, fungi, or virus. As the microorganisms invade the
valves, they form fibrinous substances called vegetations. The
vegetations cause scar tissue on the valves resulting in hard,
brittle valves that do not close properly and allow blood to
flow back into the previous chamber. The valve is said to be
insufficient. Sometimes the vegetations cause the valve flaps
to grow together, resulting in a narrowing of the opening. This
is called a valvular stenosis. The mitral valve is more frequently
affected than any other. When the mitral valve is affected, it is
termed mitral insufficiency or mitral stenosis.

Historically, rheumatic fever was the common cause of
endocarditis. Clients at risk for endocarditis are individu-
als that use IV drugs, are immunosuppressed, have dental
caries and abscesses, and a history of valvular heart disease.
Goldrick (2003) reports that endocarditis is associated with
body piercing.

There are two forms of endocarditis: acute and subacute.
Symptoms of acute endocarditis are tachycardia, pallor,
diaphoresis, and symptoms of a systemic infection, such
as temperature of 103°F and shaking chills. Clients with
subacute endocarditis have low-grade fever, malaise, weight
loss, and anemia. Clients with both types may have murmurs
and symptoms of CHF, such as dyspnea, peripheral edema,
and pulmonary congestion.
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Endocarditis is diagnosed by the client’s history and
symptoms. Transesophageal echocardiography (TEE)
can confirm the diagnosis by ultrasonic imaging of the cardiac
structures through the esophagus. The erythrocyte sedimenta-
tion rate (ESR) and WBC are elevated. A blood culture and
sensitivity is done to determine the causative organism and the
most effective antibiotic.

MEDICAL-SURGICAL
MANAGEMENT
Surgical

Surgical repair or replacement of a valve is done in severe cases.

o Pharmacological

Clients are treated with antimicrobial drugs (endocarditis)
and intravenous antibiotics. The antibiotics are usually continued
for 2 to 6 weeks. The most commonly used antibiotics are
penicillin V potassium (V-Cillin K), vancomycin hydrochloride
(Vancocin), and gentamicin sulfate (Garamycin).

Diet
Provide the client with a well-balanced nutritious diet, with
between-meal snacks.

Activity
The client is on bed rest to decrease the workload of the heart.
Provide a calm, quiet environment.

Health Promotion

Clients who previously had endocarditis or have a mitral valve
prolapse are more prone to develop endocarditis. They should
take antibiotics prophylactically before having dental work
and genitourinary or gastrointestinal invasive procedures.
Amoxicillin trihydrate (Amoxil) 1 hour before the procedure
and again after the procedure is the usual order.

NURSING MANAGEMENT

Administer oxygen as needed, and measure blood pressure
and pulse before and after activity to monitor toleration. Note
apical pulse rate and rhythm and assess breath sounds for
adventitious sounds. Balance activity with rest periods. Moni-
tor BUN and creatinine levels if a client is on vancomycin
hydrochloride (Vancocin) or gentamicin sulfate (Garamycin)
because both of these drugs are nephrotoxic.

Myocarditis is an inflammation of the myocardium of
the heart. Lymphocytes and leukocytes invade the
muscle fibers of the heart, causing the chambers to enlarge
and the muscle to weaken. This can lead to CHF. Myocarditis
is caused by bacteria, viruses, fungi, or parasites. It can also
be an autoimmune reaction such as with rheumatic fever or
lupus erythematosus. Usually the cause is a virus. Myocarditis
is more prevalent in clients with AIDS.

Acute myocarditis presents with flulike symptoms of
fever, pharyngitis, myalgias, and gastrointestinal complica-
tions. The client will also have chest pain and should be
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monitored for signs of CHFE. A pericardial friction rub is
often heard if the pericardium becomes involved. The friction
rub is a “squeaky” sound heard through the stethoscope when
the two inflamed pericardial surfaces rub together with the
contraction of the heart.

Myocarditis diagnostic symptoms are nonspecific. They
include elevated ESR and elevated LDH, CK, and SGOT
levels. The diagnosis of myocarditis can be confirmed with an
endomyocardial biopsy.

MEDICAL-SURGICAL
MANAGEMENT

& Pharmacological

Digitalis preparations are given to try to prevent CHF.
Broad-spectrum antibiotics are also given to treat the infection.
Anti-inflammatory agents may be given to reduce the
inflammation. Oxygen is administered as needed.

Activity
The client is placed on bed rest to decrease the workload of
the heart.

NURSING MANAGEMENT

Monitor the client for symptoms of CHF or pericarditis. Place
the client in a semi-Fowler’s position to assist with breathing.
Provide a quiet environment and frequent rest periods. Apply
a pulse oximeter to monitor oxygen saturation.

hen the membranous sac surrounding the heart
becomes inflamed, the condition is called pericardi-
tis. Causative organisms are viral, bacterial, fungal, or parasitic.
Inflammation can also occur from rheumatic or collagen-
vascular conditions such as systemic lupus erythematosus.
The most common cause of pericarditis is idiopathic, meaning
no known cause. Symptoms of pericarditis are severe precor-
dial pain (pain on the anterior surface of the chest over the
heart) and a pericardial friction rub. The pain may radiate to
the neck, back, or abdomen and become worse when the client
coughs or lies on the left side. If the client sits erect and leans
forward, the pain is relieved. Pericardial effusion (excess fluid
in pericardial space) may develop. Cardiac tamponade will
result if the fluid rapidly increases and hinders the functioning
of the ventricle. The S, and S, sounds are often muffled and
hard to hear because of fluid accumulation.
With inflammation, scar tissue develops in the pericardial
sac. Heart movement is limited by the scar tissue and cardiac
failure results.

MEDICAL-SURGICAL
MANAGEMENT
Medical

The physician performs a pericardiocentesis to aspirate
the excess fluid from the pericardial sac. A needle is inserted
through the chest wall into the pericardial space.
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Surgical

If fibrotic scar tissue in the pericardium hinders heart perfor-
mance, a pericardiectomy or pericardial window is done. Peri-
cardiectomy is removal of the pericardium. When a pericardial
window is done, a section of the parietal pericardium is cut and

tacked back onto itself, allowing fluid to escape from the pericar-
dial sac.

& Pharmacological

Clients are given antipyretics, analgesics, and anti-inflammatory
agents. The infection is combated with antibiotics. A digitalis
preparation and diuretic are given to improve the pumping
action of the heart and decrease fluid retention.

NURSING MANAGEMENT

Assess the client’s apical pulse and blood pressure and monitor
the ECG for dysrhythmias. Assess for signs of cardiac tamponade
suchasdecreased pulse and blood pressure, muffled heart sounds,
increased respirations, restlessness, and oliguria. Administer
oxygen as needed, and assist the client to a position of comfort.
Administer analgesics, antibiotics, and anti-inflammatory agents
as ordered and monitor the client’s responses. Encourage the
client to verbalize concerns and fears.

‘ [ alvular heart disease occurs when the valves do not open
and close properly. When the valve does not close com-
pletely, blood leaks back into the chamber from which it was

VALVE DEFINITION SYMPTOMS
CONDITION

Mitral The diseased Gradual onset
stenosis valve becomes of symptoms:

narrowed and the
leaflets thickened,

exertional dyspnea,
fatigue, orthopnea,

preventing paroxysmal
blood from freely  nocturnal dyspnea,
flowing from the murmur.

left atrium into the
left ventricle.

Later symptoms:
peripheral edema,
atrial fibrillation,
jugular venous
distention,
hepatomegaly,
abdominal
distention,
hypotension,
thrombus from
blood pooling in
the left atrium.

UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

pumped. This is called regurgitation. The client with valvular
heart disease often has a history of rheumatic fever.

he definitions, symptoms, diagnostic findings, medi-
cal-surgical management, and nursing interventions for
mitral and aortic valve conditions are covered in Table 5-3.

28

itral insufficiency can lead to mitral valve prolapse in

which the valve leaflets, chordae tendineae, and papil-
lary muscle become damaged. The valve leaflets flip back into
the left atrium when the left ventricle contracts. This condi-
tion affects more women than men. Often the client remains
asymptomatic. The symptoms that a client may experience
depend on how seriously the mitral valve is affected. Some-
times clients experience palpitations and fatigue caused by
decreased CO. They also may experience angina, dizziness,
and syncope. Some clients have panic attacks. Often a click or
murmur is heard.

Table 5-3 Mitral and Aortic Valve Stenosis and Insufficiency

MEDICAL-SURGICAL

MANAGEMENT

Medical

Clients with valvular heart disease are to take antibiotics pro-
phylactically before any dental procedures and genitourinary

or gastrointestinal invasive procedures.

DIAGNOSTIC
FINDINGS

Chest x-ray:
hypertrophy and
enlargement of left
atrium and right
ventricle.

ECG: atrial fibril-
lation.
Echocardiogram:
fusion of valve
leaflets, enlarged
left atrium,
decreased blood

flow through valve.

MEDICAL-
SURGICAL
MANAGEMENT

Medical
management:
diuretics, digitalis,
anticoagulants,
antidysrhythmics,
prophylactic
antibiotics

for invasive
procedures, low-
sodium diet, semi-
Fowler’s position,
activity restrictions
as needed.
Surgical
management:
commissurotomy,
percutaneous
balloon mitral
valvuloplasty, mitral
valve replacement.

NURSING
INTERVENTIONS

Encourage rest
periods, administer
oxygen, elevate
head of bed,
reposition frequently
to decrease pressure
points, elevate

legs, low-sodium
diet, monitor for
signs of right and
left-sided HF, teach
stress reduction
techniques, daily
weight.
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Table 5-3 Mitral and Aortic Valve Stenosis and Insufficiency (Continued)

VALVE
CONDITION

DEFINITION SYMPTOMS

DIAGNOSTIC
FINDINGS

MEDICAL-
SURGICAL
MANAGEMENT

NURSING

135

INTERVENTIONS

Mitral The valve leaflets  Gradual onset Chest x-ray: Medical Same as mitral
insufficiency become hard of symptoms: hypertrophy and management: stenosis,
and do not close  exertional dyspnea, enlargement of same as mitral teach exercise
completely. Blood palpitations, left atrium and left  stenosis. modification.
backs up in both  fatigue, atrial ventricle. Surgical
the left atria and fibrillation, loud ECG: atrial management:
ventricle, causing murmur and gallop. fibrillation. valvuloplasty,
both chambers to mitral valve
hypertrophy. replacement.
Aortic The valve cusps Syncope, Chest x-ray: Medical Same as mitral
stenosis become hard exertional dyspnea, enlargement of management: stenosis.
and calcify due arrhythmias, left ventricle, same as mitral
to rheumatic angina, murmur, calcification of stenosis.
fever, syphilis, and gallop; sudden aortic valve. Surgical
a congenital death may occur. ECG: hypertrophy management:
anomaly, or the Later symptoms of left ventricle percutaneous
aging process. as the disease inverted T wave balloon aortic
progresses: echocardiogram valvuloplasty, aortic
paroxysmal atrial fusion of valve replacement.
tachycardia, valve leaflets,
orthopnea. regurgitation.
Aortic The valve cusps  Palpitations, chest  Chest x-ray: Medical Same as mitral
insufficiency become so pain, exertional hypertrophy and management: stenosis,
hardened they dyspnea, nocturnal  enlargement of left same as mitral teach exercise
do not close angina, dizziness, ventricle. stenosis. modification.
completely. The fatigue, decreased Surgical
blood no longer activity, intolerance, management:
flows through the  paroxysmal aortic valve

aorta but backs
up into the left
ventricle.

nocturnal dyspnea,
visible pulsation

of the neck veins,
murmur, lung
congestion.

replacement.

Surgical

When the activities of a client with valvular heart disease
become curtailed because of decreased CO and the symptoms
can no longer be controlled by medical means, surgery is per-
formed. The type of surgery performed will depend on the
client’s overall condition and on the involved valve.

For the mitral valve, surgery alleviates the symptoms,
but it does not cure the condition. Surgeries frequently have
to be repeated. A commissurotomy is done for mitral steno-
sis, which surgically separates the valve leaflets. For mitral
regurgitation or insufficiency, a valvuloplasty is becoming the
treatment of choice. A percutaneous mitral valvuloplasty is
a repair of perforated cusps or torn chordae tendineae. The
risk of a thrombus is less with valvuloplasty than with grafts
or prosthetic valves. An annuloplasty, a repair of an annulus
or valvular ring, can also be done (see Figure 5-17A). The
annulus is tightened with a purse-string suture or an annular

ring. The mitral valve is replaced when other repair measures
are not feasible.

The aortic valve is not repaired, only replaced, if the
symptoms cannot be controlled by medical means. The
preferred treatment for a client with an aortic stenosis is per-
cutaneous aortic valvuloplasty. This treatment is often used
in elderly or high risk surgical clients. A catheter is advanced
to the affected valve and a balloon is inflated in the stenosed
valve. The narrowed valvular space is expanded by the bal-
loon, leaving a wider opening. Later, large balloons may be
used to expand the opening as needed.

Mitral and tricuspid valves are now repaired or replaced
with robotically-assisted closed-chest heart surgery. Cardiac
surgeons perform these minimally invasive valve surgeries
with a robot. Some valves are still repaired and replaced with
the open chest method, but there are several advantages to
robotically assisted surgery. They require smaller incisions
with minimal scarring. The client experiences less trauma,
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Image not available due to copyright restrictions

F1GURE 5-17 A, Annuloplasty B, Carpentier-Edwards
Perimount Mitral Pericardial Bioprosthesis (Image A courtesy of
Delmar Cengage Learning; image B courtesy of Edwards LifeScience.)

pain, and bleeding. Clients have a decreased need for pain
medication and a decreased risk of infection. The hospital stay
is shorter than open heart surgery and the recovery is quicker,
with a prompt return to daily activities.

There are two types of replacement valves: mechanical and
biological. The mechanical valve is the caged-ball valve (Figure
5-17B). There is a greater risk of a thromboembolism with a
caged-ball valve. Clients remain on anticoagulant therapy with

both types of valves. The biological valves come from calves,
pigs, or humans. The disadvantage of the biological valves is
tissue degeneration and calcification of the valve. Carpentier-
Edwards produced the first biomechanical valve that consists
of a mechanical device and natural tissue.

NURSING MANAGEMENT

Assess for dyspnea, fatigue, palpitations, lightheadedness,
cough, and numbness and tingling in the extremities. Pro-
vide rest periods during the day. Encourage smokers to
stop. Refer client and family to dietitian for information on
low-sodium diets. Encourage client’s input regarding care
decisions.

NURSING PROCESS

ASSESSMENT
Subjective Data

Review past medical history for conditions such as rheumatic
fever or streptococcal infections. Document if the client has
experienced any dyspnea, palpitations, fatigue, cough, light-
headedness, or numbness and tingling in the extremities.

Objective Data

Take the vital signs and listen to the apical pulse for rate,
rhythm, murmurs, and S, sound. Auscultate breath sounds for
adventitious sounds. Note edema, jugular distention, cyano-
sis, and equality of peripheral pulses. Test for Homans’ sign
because dysrhythmias may produce clots.

Nursing diagnoses for a client with cardiac valvular disorders include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES

Decreased Cardiac
Output related to
structural changes in
valves

The client will have increased CO.

NURSING INTERVENTIONS

Administer oxygen as needed.

Help the client balance activities with rest periods. The
pulse should return to the baseline within 10 minutes
of activity; if not, activity has been excessive.

Discourage smoking and refer clients to support
groups to assist them to stop smoking.

Excess Fluid Volume

related to decreased CO edema.

The client will have a decrease in

Administer diuretics as needed.

Support extremities so they are not in a dependent
position.

Encourage the client to maintain a low-sodium diet.

Anxiety related to threat to  The client will list ways to cope with

or change in health status  stressors.

Calmly explain the procedures before doing them.

Encourage the client’s input to decisions regarding
care.

Assist the client and the client’s family in identifying
ways to cope with stressors.

Teach relaxation techniques.
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(Continued)
NURSING DIAGNOSES

PLANNING/OUTCOMES

Deficient Knowledge
related to disease process
and treatment

process and needed self-care
management.

The client will relate the disease
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NURSING INTERVENTIONS

Explain the valvular disease process, medication actions,
dosage times, and medication side effects to report.

Refer the client and family members to the dietitian for
low-sodium diet instructions.

Encourage the client to begin an appropriate exercise
program.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

OCCLUSIVE DISORDERS

O cclusive disorders include arteriosclerosis, angina pecto-
ris, and myocardial infarction.

_-‘
- . i “Ha
Arteriosclerosis is a narrowing and hardening of arter-
ies. A buildup of lipids, collagen, and smooth muscle
cells narrows the lumen of the vessel. Decreased blood flow
through the vessel causes decreased perfusion to cells beyond
the narrowed or hardened area.

There are three types of arteriosclerosis: atherosclerosis,
calcific sclerosis, and arteriolar sclerosis. Atherosclerosis
is fatty deposits on the inner lining of vessel walls. The fat
deposit is called plaque. In calcific sclerosis, calcium deposits
are on the middle layer of the wall of the arteries. Hyperten-
sion causes a thickening of the arterioles and is called arteriolar
sclerosis. With these conditions, vessels lose their elasticity,
resulting in various conditions, such as arteriosclerotic heart
disease, angina, myocardial infarction, stroke, and peripheral
vascular disease.

s

_N ! =
hen coronary arteries lose elasticity or become nar-
row as a result of plaque collection, the heart muscle
receives less blood and oxygen. Physical exertion, emotional
stress, smoking, exposure to extreme cold, heavy meals, or an
arterial spasm may cause a temporary inadequate blood and
oxygen supply to the heart. Myocardial ischemia and angina
pectoris result. Myocardial ischemia is a temporary inadequate
blood and oxygen supply to the myocardial tissues. When this
temporary condition occurs, the person experiences chest

pain or angina pectoris.

At first, the person may experience a squeezing pain
under the sternum, which radiates to the left shoulder. For
some, the pain may radiate to the right shoulder, jaw, or ear.
The discomfort may vary from mild discomfort to immobiliz-
ing pain. Anginal attacks usually increase in frequency and
severity over time. The severity of the condition depends on
the development of collateral circulation.

Collateral circulation develops as larger vessels gradu-
ally narrow or harden. Blood that normally passes through
the larger vessels is shunted into surrounding smaller vessels.

These vessels enlarge in an attempt to supply blood to the
affected area. Collateral circulation increases the blood supply
to tissues with an inadequate blood supply.

Many people experiencing ischemic attacks do not
experience angina. This is called silent myocardial infarct
or ischemia. Symptoms are chest pressure or heaviness,
restlessness, shortness of breath with increased respiratory
rate, a sensation of epigastric fullness with noisy belching,
numbness or tingling in both arms or shoulders, physical or
mental fatigue, and dizziness. The person may also experience
a change in sleep patterns and mental alertness. The person
states that he or she “feels funny” Clients that are more likely
to experience a silent myocardial infarction are women, older
adults, and individuals with diabetes or a history of HF
(Overbaugh, 2009).

Two other types of angina are unstable angina and Prin-
zmetal’s angina. Unstable angina occurs at rest or with mini-
mal exertion and is not relieved with nitroglycerin. The client
is more susceptible to myocardial infarction and sudden death.
Prinzmetal’s angina is caused by a coronary artery spasm and
occurs at rest.

There is a high incidence of angina pectoris in clients with
hypertension and diabetes mellitus. The diagnosis of angina is
made after reviewing the client’s history, lifestyle, laboratory
tests, and stress test. A lipid profile (cholesterol, HDL, LDL,
and triglycerides), hs-CRP, and lipoprotein A [Lp(a)] are
evaluated. Angina pectoris is diagnosed by a stress test, thal-
lium scan, or a coronary arteriogram.

MEDICAL-SURGICAL
MANAGEMENT

Medical

Treatment for angina includes measures to increase the blood
supply to the affected area. Clients are administered 162 to 325
mg of chewed or crushed aspirin by mouth because it prevents
platelet aggregation and vasoconstriction. Oxygen is given at
2 to 4 L/min per nasal cannula to maintain the Sa0, >90%.
Nitroglycerin tablets 0.3 to 0.4 mg are given sublingually
every S minutes up to 3 doses because it is a vasodilator and
increases the oxygen supply to the myocardium. If the pain is
not relieved with the nitroglycerin, morphine sulfate 2 to 4 mg
IV push is administered because it is a vasodilator and analge-
sic. The morphine dose can be repeated every S to 15 minutes
until the pain is under control. The nurse should closely
monitor the BP, respirations, and SaO, because the side effects
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MEMORY TRICK
MONA for Anginal Pain

M = Morphine sulfate 2 to 4 mg IV push

O = Oxygen 2 to 4 /min per nasal cannula to
maintain SaO, above 90%

N = Nitroglycerin tablets 0.3 to 0.4 mg sublingually
every 5 minutes up to 3 doses

A = Aspirin 162 to 325 mg by mouth (chewed or

crushed)
(Overbaugh, 2009)

of morphine are hypotension and respiratory depression.
A mnemonic to recall the treatment of angina is MONA (see
Memory Trick: MONA). Even though the letters are not in the
order of administration, it helps the nurse recall the treatment
for angina (Overbaugh, 2009).

Silent ischemia is treated in the same way symptomatic
ischemia is treated. The client needs to be educated about
cardiac risk factors, the importance of following the pre-
scribed medical regimen, and maintaining regular physical
checkups.

Surgical

A percutaneous transluminal coronary angioplasty (PTCA)
may be done if only one coronary artery is involved and if
the atherosclerotic material is small and has not hardened.
When a PTCA is done, atherosclerotic matter is pressed
against the walls of the coronary vessels to improve circula-
tion to myocardial tissue supplied by that coronary artery
(Figure S-18). A guidewire is inserted to the stenosed
area, and a special balloon-tipped catheter is placed in
the narrowed sclerotic area. When the balloon is inflated,
the atherosclerotic material is pressed against the wall of the
vessel. The vessel, now open, allows more blood to flow to
the myocardial tissue. During this procedure, a piece of the
atherosclerotic material may break off and occlude the ves-
sel. If this occurs, the client would have to undergo imme-
diate coronary artery bypass graft (CABG) surgery. Other
complications of the procedure are occlusion of the vessel
because of a vascular spasm.

Catheter threaded
into aorta

Balloon in position in
right coronary artery
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FIGURE 5-18 Demonstration of the Function of a Balloon-
Tipped Catheter During a PTCA Procedure
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FIGURE 5-19 Placement of a Stent in a Coronary Artery;
A, Palmaz-Schatz Stent; B, Gianturco-Roubin Ex-Stent

Anintracoronary stent may be implanted into a stenosed
vessel to prevent the vessel from collapsing and to keep the
atherosclerotic plaque pressed against the vessel wall. A
stent is a tiny metal tube with holes in it (Figure 5-19). The
procedure is sometimes done when a vessel collapses after a
PTCA or in place of a PTCA. The stent is tightly wrapped
around a balloon catheter. When the balloon catheter has
been threaded through a vessel to the stenosed area, the bal-
loon is inflated and the stent expands and presses the plaque
against the vessel wall. The stent remains in the vessel and the
catheter is withdrawn.

If a CABG is performed, the internal mammary artery,
the saphenous vein, or an accordion type of synthetic graft
material is used. The vein or synthetic material is grafted to
the aorta and passed beyond the obstruction in the coronary
vessel (Figure 5-20). The graft provides an increased blood
supply to the affected myocardium. The client then has less
angina and an increased tolerance for activities.

A minimally invasive direct coronary artery bypass graft
(MID CABG) surgery is now an option for clients whose
surgeons use a left internal mammary artery to bypass an
occlusion in the left anterior descending artery (see Figure
5-20B). With a MID CABG the client is not connected to a
heart bypass machine and only small incisions (2-3 inches)
are needed for the procedure. There is decreased risk of
infection and the client experiences less bleeding and pain.
The average recovery time is 2 to 4 weeks compared with 6 to
8 weeks with the traditional heart surgery.

Another recent advance in CABG surgery is Cardica’s
C-Port Flex-A System that completes the vessel anastomosis
by arranging tiny, stainless steel staples attaching the bypass
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FIGURE 5-20 A, Coronary Artery Bypass Graft (CABG) with
the Saphenous Vein and Intern Mammary Vein; B, Robotic-assisted
Surgery Completing a CABG (Image A courtesy of Delmar Cengage
Learning; image B courtesy of Intuitive Surgical, Inc. ©2008.)

vessel to the coronary artery. (To view the Cardica C-Port
Flex-A System used in a robotic CABG or an animation of the
C-Port Flex-A System, go to http://www.cardica.com.) The
anastomosis is completed with robotic arms in a minimally
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invasive surgery while the heart is still beating. There is no
need for a heart bypass machine or a sternotomy. This surgery
has all the advantages of a minimally invasive surgery (Broad-
cast Newsroom, 2009).

o, Pharmacological

Vasodilators, such as nitroglycerin tablets, cause the blood
vessels to dilate, providing an increased blood supply to
tissues. The client may not need as much analgesic medica-
tion if beta blockers are given. Beta-adrenergic blockers and
calcium channel blockers slow the HR and decrease the
oxygen demand of the heart. Calcium channel blockers also
dilate vessels and decrease spasms of the coronary vessels.
All of these measures provide an increased blood supply to
the myocardium.

Diet

The client is placed on a low-fat, low-cholesterol, sodium-
restricted diet. Sodium restriction may vary from no salt to
4 grams daily depending on the ability of the client’s kidneys
to excrete excess sodium. An increase of fruits and vegetables
is recommended in the diet.

Activity
Activity should be slower and for shorter periods of time with
more rest periods.

Health Promotion

To prevent coronary artery disease from resulting in angina,
it is reccommended that a person limit fat intake to 30 grams
or less per day and exercise S times per week for at least
30 minutes. Simple activities such as parking a car farther
from an entrance to increase walking distance and taking stairs
instead of an elevator improve circulation and help decrease
cholesterol levels. Activities such as gardening or housework
are also good.

NURSING MANAGEMENT

Assess pain and medicate client as ordered. Monitor vital
signs. Emphasize taking rest periods. Encourage client to
always carry nitroglycerin and to get regular exercise as
recommended by the physician. Answer questions about
the low-fat, low-cholesterol, sodium-restricted diet that is
prescribed.

NURSING PROCESS

ASSESSMENT
Subjective Data

Ask the client to describe the pain regarding type, radiation,
onset, duration, and precipitating factors.

Objective Data

Observe and document the client’s actions during the anginal
attack. Take vital signs and attach the client to an ECG moni-
tor and observe for any dysrhythmias.
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Nursing diagnoses for a client with angina include the following:

NURSING DIAGNOSES

NURSING INTERVENTIONS

PLANNING/OUTCOMES

Acute Pain related to
decreased oxygen supply
to the myocardium

The client will experience
decreased episodes of
angina.

Administer nitroglycerin tablets sublingually. The pain should be
relieved within 1 to 2 minutes. If the pain has not stopped after
3 doses 5 minutes apart, notify the emergency personnel.

Administer other medication such as beta blockers or calcium
channel blockers as ordered and monitor client’s response.

The client will relate con-
cerns and practice stress
reduction techniques.

Anxiety related to
perceived threat of death
or change in lifestyle

Assist the client in learning to decrease personal expectations
and to live within personal activity limitations.

Emphasize the importance of getting adequate rest and stop-
ping before becoming too exhausted.

Deficient Knowledge
related to disease
process, medications,
and treatment regimen

The client will explain the
disease process, medica-
tion actions, dosage times
and side effects, and self-
care practices.

Explain the cause of angina. Teach the client to avoid stress-

ful situations that may produce angina. Other ways to prevent

angina are to sleep in a warm room, eat smaller proportions at
mealtimes, and not exercise outside in cold weather.

Inform the client to always carry nitroglycerin in a tightly closed
container.

Nitroglycerin may cause orthostatic hypotension, so inform the
client to sit after taking it and to change position slowly after tak-
ing the medication.

Encourage the client to start and maintain a regular exercise
program as recommended by the physician.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

n 2002, an estimated 1.1 million persons in the United
States had an acute myocardial infarction (MI), and about
45% died. Half of those who died did so before arriving at a
hospital (Nagle & Nee, 2002). The most common cause for
myocardial infarction is atherosclerosis.
A myocardial infarction is caused by an obstruction in
a coronary artery, resulting in necrosis (death) to the tissues
supplied by the artery. The obstruction is usually caused by
atherosclerotic plaque, a thrombus, or an embolism. The area
most commonly affected is the left ventricle.
Obstruction of a large coronary artery damages the myo-
cardial tissue and affects the pumping efficiency of the heart. A

B PROFESSIONAL

Risk Factors for Myocardial Infarction

e Overweight

e Cigarette smoking

e Hypertension

e Diabetes

e Family history of heart disease
e High cholesterol level

e High LDL

(Lab Tests Online, 2009)

client’s prognosis is better if a small coronary artery or arteriole
is obstructed and there is good collateral circulation to the
heart. If a large vessel is obstructed and the client does not have
sufficient collateral circulation, the client may die immediately.

The typical symptoms of men experiencing an MI are
feelings of chest heaviness or tightness that progresses to
a severe gripping pain in the lower sternal area. Pain also
occurs in the arm, neck, back, or epigastric area and may or
may not radiate to these areas. The pain is not relieved by
rest or nitroglycerin, and the client becomes short of breath
(dyspneic), diaphoretic, and anxious. The client frequently
becomes nauseated and vomits. The pulse may be irregular,
rapid, and weak, and the blood pressure is low. The skin is
pale and then turns cyanotic. Even though a person may not
experience the typical MI symptoms, the condition can still
be serious or fatal. Complications such as HF and stroke may
also occur.

Women experiencing an MI present with atypical symp-
toms that often delay an accurate diagnosis. Women are more
likely to have upper abdominal pain, heartburn, nausea, dys-
pnea, fatigue, lethargy, dull pain, anxiety, as well as chest pain
(Cheek & Cesan, 2003; Joy, 2006). Women have pain in the
back or left side of the chest rather than substernally and report
the symptoms as a numb, tingling, burning, or stabbing sensa-
tion (Overbaugh, 2009).

A myocardial infarction is diagnosed by client symptoms,
ECG tracings, cardiac biomarker values, and a radioactive
isotope scan; however, in women the ECG stress test has less
diagnostic value than in men. An exercise echocardiography is
more reliable for women (Cheek & Cesan, 2003). When an
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ML is evolving in men, the ECG has an elevated ST segment,
which eventually changes into an inverted T wave.

A CK-MB fraction that measures an isoenzyme specific to
the cardiac muscle increases within 3 to 6 hours of the onset
of a myocardial infarct, peaks in 18 to 24 hours, and returns to
normal in 72 hours. CK studies are performed as soon as the
client is admitted and then every 8 hours until four samples
have been obtained. A CK-MB fraction >5% indicates myo-
cardial damage.

Two other important lab values for diagnosing an MI are
cardiac troponin I and myoglobin. Cardiac troponin I is a pro-
tein found in cardiac cells. When cardiac cells are damaged,
the protein is released, resulting in an elevated level (normal
level is <0.6 ng/ mL) for 7 days. Within an hour of an MI, the
myoglobin blood level increases, peaks in 4 to 12 hours, and
returns to normal in 18 hours. If an MI is suspected, the lab
value must be obtained quickly.

During the first 3 days after the infarction, the client may
have a low-grade fever and an increased white cell count. The
infarcted heart tissue is soft and necrotic and incapable of
responding to electrical stimuli. Life-threatening dysrhythmias
are most likely to occur at this time. Four to seven days after the
infarction, the infarcted tissue is the softest and weakest. An
aneurysm, or ballooning effect, can occur in the infarcted area
with the potential of rupturing. There is a possibility of the
ventricle rupturing from the time of the infarct to 2 weeks after
the infarct. Collateral circulation begins forming around the
edges of the infarct, but it will be 2 to 3 weeks before the collat-
eral circulation functions effectively. Two to three months will
pass before the heart muscle regains maximum strength.

MEDICAL-SURGICAL
MANAGEMENT

Medical

Medical-surgical management focuses on reducing oxygen
demands, increasing oxygen supply to the myocardium, reliev-
ing pain, improving tissue perfusion, and preventing compli-
cations and further tissue damage. Immediately after an MI, a
client is admitted into a coronary care unit. The client’s heart
is constantly monitored for dysrhythmias, and vital signs are
monitored for any changes.

Three dysrhythmias that may occur after an MI are ven-
tricular fibrillation, bradycardias, and tachycardias. Ventricular
fibrillation is treated by defibrillation. Atropine and, if needed,
a temporary pacer is inserted for bradycardias. Two tachycar-
dias that may occur are atrial fibrillation and ventricular tachy-
cardia. Atrial fibrillation is treated with digoxin (Lanoxin)
diltiazem hydrochloride (Cardizem), or amiodarone hydro-
chloride (Cordarone). Ventricular tachycardia is treated with
Cordarone, lidocaine hydrochloride (Xylocaine), or cardio-
version. If dysrhythmias continue, magnesium may be given.

Medical complications that can occur following an MI are
acute left ventricular failure, cardiogenic shock, pericarditis, embo-
lism and/or thrombosis, and cardiac rupture. The health care team
must closely monitor the client for signs of these complications.
Women have a worse prognosis and die more often than men after
a heart attack or bypass surgery (Cheek & Cesan, 2003).

Surgical
Primary treatment may be PTCA instead of thrombolytic
therapy. Along with balloon compression, a stent(s) may be
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inserted. Clients with multiple vessels occluded, or for whom
thrombolytic therapy and PTCA have not been effective, have
the CABG procedure performed.

o, Pharmacological

Oxygen is given by a Venturi mask or nasal cannula. Morphine
sulfate is given intravenously for pain. Medications include
nitrates (IV or sublingually) to relieve pain and dilate coronary
arteries, sedatives to calm and relax the client, and a stool soft-
ener to prevent rectal straining.

Thrombolytic therapy is sometimes used within 3 to
6 hours of the myocardial infarction to dissolve a clot blocking
an artery and reperfuse the area. Medications such as strep-
tokinase (Streptase), anistreplase (Eminase), and alteplase
recombinant (Activase) are used. A possible complication
from thrombolytic therapy is bleeding. Be alert for symptoms
of hemorrhaging in the gastrointestinal tract (hematemesis
and tarry stools), retroperitoneum (low back pain and numb-
ness in lower extremities), or cerebrum (headache, vomiting,
and confusion). Heparin therapy inhibits further clotting.
Aspirin and/or clopidogrel (Plavix) is given to prevent vaso-
constriction and platelet aggregation.

Diet

Until the client is stabilized, a diet is withheld in case a PTCA
or CABG procedure is required. Fluids may be offered during
the acute stage. A liquid diet is progressed to a regular low-fat,
low-cholesterol, low-sodium diet. The client tolerates small
frequent feedings better than three large meals. Avoid caffeine
and extremely hot and cold foods.

Activity
Itisvital that the client receive physical, mental, and emotional
rest. Less stimuli places less demand on the heart. Explain
procedures so the client understands the care provided.

The client is usually limited to bed rest during the first
24 hours and progressed to sitting in a chair by the second
day. If pain returns or other complications occur, the client is
back to bed rest. Early ambulation is encouraged to prevent
thrombosis. During and after each activity, assess the client’s
tolerance by monitoring the HR for an increase of 20 beats
per minute, checking for a decrease in systolic blood pressure,
and observing for dyspnea and dysrhythmias. Document ver-
bal and nonverbal statements of fatigue and chest pain.

Before discharge, low-intensity tests are performed to
determine the types of activities in which the client may
engage at home. When the client is able to climb two flights of
stairs, sexual activity is resumed.

Health Promotion

A diet of less than 30 grams of fat per day reduces the progres-
sion of atherosclerosis, but there is no documented evidence
that diet will prevent the disease in clients with hereditary
hyperlipidemia. Regular exercise, 30 minutes at least 5 days
per week, and smoking cessation help prevent an ML

Participation in a cardiac rehabilitation program provides
the client with monitored exercise sessions as well as educa-
tion and counseling about reducing the risk of future heart
problems and coping with a new lifestyle. Because women
have a worse prognosis than men, it is critical for women to
participate in a cardiac rehabilitation program.
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NURSING MANAGEMENT

Assess for pain. Observe for verbal and nonverbal signs of
pain. Have client describe symptoms. Monitor vital signs,
breath sounds, pedal pulses, and ECG strips. Maintain cli-
ent on bed rest with call light and other items within reach.
Accurately record I&O. Provide a quiet, calm environment.
Balance activity with rest periods.

NURSING PROCESS

ASSESSMENT
Subjective Data

Note the medications the client has taken, including over-
the-counter medications, anticoagulants, and thrombolytic

UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

medications. Assess pain regarding onset, duration, intensity,
location, radiation, and precipitating factors; ask the client to
describe the symptoms. Not all persons having angina or an MI
will experience or state having pain. Some may describe feelings
of chest heaviness, indigestion, or “something not right.” Explore
these statements with the client so the client can explain them in
more detail. Dizziness, weakness, and shortness of breath may
be expressed. Ask how the client tried to relieve pain.

Objective Data

Assess vital signs, skin changes, breath sounds, and ECG
rhythm strips. Monitor vital signs for an irregular or increased
pulse, hypotension, or slight temperature elevation. The client
may have pallor, cyanosis, diaphoresis, vomiting, cool clammy
skin, or confusion. Assess breath sounds for lung congestion,
and monitor the ECG for dysrhythmias. Note any client
clenching of hands or clutching at the chest.

Nursing diagnoses for a client with myocardial infarction include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES

The client will have increased
CO.

Decreased Cardiac
Output related to
damaged heart tissue

NURSING INTERVENTIONS

Maintain bed rest with head of bed elevated 30° until the
condition is stabilized.

Auscultate breath sounds and palpate pedal pulses every 4 hours.
Administer oxygen per mask or nasal cannula at 2 to 4 L/min.

Start an IV so medications such as morphine and
antidysrhythmics can be administered.

If beta blockers are administered, monitor closely for a drop in
HR and blood pressure.

Constantly monitor the client for dysrhythmias. Place a rhythm
strip on the chart at least once per shift.

Monitor 1&0O.

Administer medications as prescribed by the physician.

The client will verbalize
decrease in frequency and
intensity of chest pain.

Acute Pain related to
decreased oxygenation of
myocardial tissue

Maintain client on bed rest and observe for verbal and nonverbal
signs of pain such as grimacing, diaphoresis, or increased HR.

Ask the client to rate the pain on a scale of 0 to 10, 0 being
no pain and 10 extreme pain.

Administer analgesic, usually morphine and oxygen, as ordered.

The client will increase
activities with decreased
symptoms of angina, dyspnea,
cyanosis, and dysrhythmia.

Risk for Activity Intoler-
ance related to decreased
circulation to body tissues

Place objects within reach of the client.
Balance activity with rest periods.

Assist the client and partner to discuss their fears and feel-
ings candidly about resuming sexual activity.

The client will verbalize
situations that are causing
stress.

Death Anxiety related to
change in health status
and threat of death

Encourage the family and client to verbalize their feelings.
Provide a quiet, calm environment to relax the client and family.

Administer sedatives to help the client relax and provide
periods of uninterrupted rest.

Since the myocardial client may be in denial, be aware of
denial symptoms such as attempting to conduct business
over the phone while hospitalized or statements that the pain
is really nothing.

Evaluation: Evaluate each outcome to determine how it has been met by the client.
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F is often the final stage of many other heart conditions.

A weakened muscle wall from a myocardial infarction
or a heart that has been stressed over a period of time to meet
metabolic needs of the body can cause HF. HF develops when
the heart is no longer capable of meeting the oxygen needs
of the body. The muscles of the left ventricle hypertrophy
(increases in muscle mass), and often the ventricular chamber
enlarges in an attempt to meet the oxygen needs of the body.

Both the right and left ventricles act as pumps for the heart.
Each of these pumps can fail separately, resulting in two types of
HE: right-sided HF and left-sided HF. HF usually begins on the
left side. Some of the causes of right-sided failure are untreated
left ventricular failure, right ventricular myocardial infarction,
chronic obstructive coronary disease, cor pulmonale, and pul-
monic valve stenosis. Left-sided failure is caused by left ventricu-
lar myocardial infarction, aortic valve stenosis, prolapsed valve
complications, and hypertension. Notice that right- and left-sided
failure are caused by a defect of the ventricle or an increased
resistance in the path of the blood pumped by the ventricles. This
causes an increased workload for the involved ventricle.

When left-sided HF occurs, the left ventricle is not able
to completely empty of blood or effectively pump blood out
through the aorta to the body systems. Usually the right ventri-
cle continues to pump adequate quantities of blood. This causes
blood to back up in the left ventricle, left atrium, and pulmonary
veins. The lungs become congested with fluid as fluid leaks
through the capillaries and fills air spaces in the lungs. The client
becomes cyanotic, dyspneic, restless, and coughs up blood-
tinged sputum. The breath sounds have moist crackles. Often
the client has tachycardia with low blood pressure because the
heart is not able to pump sufficient blood to meet the body’s
demands. The client may have decreased urinary output because
enough blood is not pumped through the kidneys. As the blood
oxygen level decreases, the client becomes confused.

Astherightside of the heart fails, blood becomes congested
in the inferior vena cava, causing edema first in the extremities
and then in the trunk of the body. As the condition progresses,
the client experiences edema of the ankles, lower legs, thighs,
and finally in the abdomen. The excess abdominal fluid causes
the client to be anorectic. Hepatomegaly (enlargement of the
liver) and splenomegaly (enlargement of the spleen) develop.
The jugular veins in the neck become distended when the cli-
ent is sitting or standing, and pitting edema occurs in the lower
extremities. Refer to Figure 5-6. Oliguria occurs as decreased
amounts of blood are pumped through the kidneys.

In the early stages of HF, the client experiences fatigue,
dyspnea with slight exertion, pedal edema, and a slight cough
with a small amount of expectoration. The client may also
have paroxysmal nocturnal dyspnea.

Lifestyle Changes for Ml
What would you teach a client to assist him in
decreasing risk factors for an MI?

What lifestyle changes could you take to decrease
the risk factors for an MI?
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MEDICAL-SURGICAL MANAGEMENT
Medical

Goals for treating HF are to improve circulation to the coro-
nary arteries and decrease the workload of the left ventricle.
To meet these goals, cardiac efficiency is increased with medi-
cation; oxygen requirements of the body are decreased by bed
rest with the head elevated 45 degrees; edema and pulmonary
congestion are treated with medications, diet, and restricted
fluid intake; and fluid retention is monitored by weighing the
client daily. A chest x-ray directly visualizes the ventricles and
evidence of lung congestion. An ECG is done and arterial
blood gases are evaluated. The client’s oxygen saturation level
is monitored by pulse oximetry. Depending on the seriousness
of the client’s condition, a pulmonary artery catheter (Swan-
Ganz catheter) may be inserted to determine left ventricular
function.

In right-sided failure, the symptoms of edema, hepatomeg-
aly, and neck vein distention are significant diagnostic evidence.

Surgical

Two mechanical devices are available: an intra-aortic balloon
pump and a ventricular assist device (VAD). An intra-aortic
balloon is threaded through the femoral artery to the descend-
ing aorta (Figure 5-21). The pump is synchronized with the
contractions of the left ventricle so the balloon inflates during
diastole and deflates during systole. Inflation of the balloon
increases the blood flow to the coronary arteries, thus increas-
ing oxygenation of the myocardium. Deflation of the balloon
allows the left ventricle to pump blood to the body tissues
with less peripheral resistance.

The ventricular assist device (VAD) does not replace the
heart, but it assists a weakened heart to pump sufficient blood
throughout the body. It is referred to as “a bridge to transplant”
because a client uses the VAD while waiting for a heart transplant.
Some clients who are not transplant candidates may use the VAD
until death. A left VAD takes blood from the left ventricle and
delivers it to the aorta (see Figure 5-22); a right VAD takes blood
from the right ventricle and delivers it to the pulmonary artery.
Potential complications are bleeding, blood clots, respiratory
failure, renal failure, infection, stroke, and device failure.

o, Pharmacological

Medications to reduce the heart’s workload in moderate HF
are angiotensin converting enzymes (ACE) inhibitors, angio-
tensin receptor blockers, vasodilators, nitrates, beta blockers,
diuretics, digitalis, and aspirin (Table 5-4). The client with HF
will receive diuretics such as furosemide (Lasix) to decrease
fluid retention. ACE inhibitors, such as captopril (Capoten)
or enalopril (Vasotec), are given to reduce blood pressure and
peripheral arterial resistance and improve CO. Beta blockers
carvedilol (Coreg) and metoprolol succinate (Toprol XL),
the only beta-blockers approved for HF in the United States,
are then added (Ammon, 2001). A digitalis preparation may
be required to increase the strength and contractility of the
heart muscle. Vasodilators such as nitroglycerin (Cardabid)
are given to dilate the veins so the blood will stay in the periph-
eral vessels and decrease blood return to the right side of the
heart, thereby decreasing the workload on the heart. Clients
in severe HF who are already taking an ACE inhibitor may be
given spironolactone (Aldactone) (Ahmed, 2008). Morphine
sulfate is given in the acute phase to control pain and decrease
anxiety.
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FIGURE 5-21 An intra-aortic balloon pump increases
circulation to the coronary arteries and decreases the workload
of the left ventricle.

Diet
A daily weight and strict intake and output are necessary to

assess fluid retention. Sometimes fluid intake is limited. The
client is generally on a low-sodium diet.

COURTESY OF DELMAR CENGAGE LEARNING

Digoxin in Older Adults

HF is the leading cause of hospitalization in adults
65 years of age and older. New data indicates that
a low dose (0.125 mg/day or lower) of digoxin
decreases hospitalization due to HF and may also
reduce mortality. Lower doses also decrease the risk
of digoxin toxicity and the need for frequent serum
digoxin levels. Digoxin in low doses is recommended
for older adults with chronic HF (Ahmed, 2008).
| |
Activity
Activity orders will depend on the client’s activity tolerance.
The client’s activity may vary from strict bed rest to ambula-
tion depending on the severity of the condition. When in bed,

the head of the bed is elevated 45 degrees. Visitation privileges
are monitored to provide rest periods.

Health Promotion

The most common cause of HF is left ventricular failure after a
myocardial infarction. To prevent HF following coronary artery
disease, a diet low in fat, high in fiber, and balanced in caloric
intake to maintain optimum weight is recommended. Stress
reduction and a regular exercise program will also decrease the
risk of developing HF. Clients with congenital heart defects
may not be able to prevent HF, but following the prescribed
medical regimen may prevent the early development of HF.
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RECOMMENDED MEDICATIONS FOR HEART
FAILURE THERAPY

¢ Loop diuretics for volume overload

e ACE inhibitors (titrate upward to optimal dose)

e Beta blockers (titrate upward to optimal dose with sup-
port and monitoring)

¢ Digitalis
e Spironolactone for advanced heart failure (with optimal

doses of ACE inhibitors and beta blockers. Monitor for
complications such as hyperkalemia)

* ARBs if ACE inhibitors are not tolerated

TABLE 5-4 Recommended and Contraindicated Medications in Heart Failure
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CONTRAINDICATED MEDICATIONS FOR HEART
FAILURE PATIENTS

¢ Alcohol

e Cocaine

¢ Antiarrhythmic agents except amiodarone

e Calcium channel blockers except amlodipine

* NSAIDs (associated with development of CHF and interact
with ACE inhibitors)

¢ Thiazolidinediones (may cause fluid retention)

* Metformin

From State of the Science for Care of Older Adults with Heart Disease, by C. Deaton, J. Bennett, & B. Riegel, (2004). In Nursing Clinics of North America,
39(3), 495-528; Polypharmacy and Comorbidity in Heart Failure, by F. Masoudi & H. Krumholz, (2003), in British Journal of Medicine, 327(7414), 513-514.

NURSING MANAGEMENT

Monitor client’s level of consciousness, skin color and turgor,
and jugular veins for distension. Assess breath, heart, and bowel
sounds. Check capillary refill and peripheral and abdominal
edema. Weigh client daily at same time, on same scale, in same
type of clothes. Monitor electrolytes and vital signs. Keep bed
in semi-Fowler’s position. Maintain accurate intake and output.
Provide frequent rest periods and minimal interruptions at
night. Teach about disease process, medications, and diet.

NURSING PROCESS

ASSESSMENT

Subjective Data
Ask the client about dyspnea, orthopnea, fatigue, anxiety,
weight gain, edema, pain, or difficulty in performing activities

of daily living.

Objective Data

Assess the client’s level of consciousness to determine cir-
culation of blood to the brain. Check skin color for pallor or
cyanosis. Assess skin turgor to help determine the level of
hydration. Jugular distention indicates right ventricle func-
tioning. Assess breath sounds for adventitious sounds and
heart sounds for gallop or murmurs. Bowel sounds may be
hypoactive depending on the amount of fluid retention in
the abdomen. Check peripheral pulses and capillary refill to
assess the level of circulation to the extremities. Assess edema
in the extremities and abdomen according to the edema rating
scale. Monitor the client’s weight daily for possible increase
from fluid retention. The physician should be notified if there
is a gain of more than 2 pounds in one day. Monitor I&O and
assess for oliguria.

Nursing diagnoses for a client with HF include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES

Decreased Cardiac
Output related to
mechanical failure of heart
muscle

The client’s vital signs will
remain stable.

The client will have
decreased adventitious
breath sounds.

NURSING INTERVENTIONS

Take an apical pulse on all cardiac clients, especially checking
the rate and rhythm.

Monitor the client’s HR and rhythm by telemetry.
Auscultate breath sounds every 4 hours.
Administer diuretics, digitalis, and vasodilators as prescribed.

Closely monitor the electrolytes, especially the potassium
level, as diuretics can deplete the potassium level. Administer
potassium supplements as ordered.

Take the apical pulse before giving a digitalis preparation. If
the HR is below 60, withhold the medication and notify the
physician. In some institutions the HR can drop to 50 before
the physician is notified if the client is taking a calcium channel
blocker or beta-blocker along with digitalis.

(Continues)
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UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

Nursing diagnoses for a client with HF include the following: (Continued)

NURSING DIAGNOSES

Impaired Gas Exchange
related to decreased CO
and pulmonary edema

PLANNING/OUTCOMES

The client will have

increased gas exchange.

NURSING INTERVENTIONS

Provide oxygen by mask or nasal cannula at 2 to 6 L/min. Apply
a pulse oximeter and monitor the oxygenation status. If the
pulse oximeter is <90%, notify the physician.

Elevate the head of the bed to a semi-Fowler’s or Fowler’s
position to relieve pressure on the diaphragm.

Excess Fluid Volume
related to decreased
cardiac output and
decreased renal output

The client will have less

edema of the extremities.

Encourage elevation of the client’s legs, not letting them hang in
a dependent position.

Maintain an accurate intake and output.

Weigh daily at the same time each day, on the same scales, and
with the client wearing the same type of clothing.

If the client is on a fluid-restricted diet, offer hard candies to
quench the thirst.

Risk for Activity
Intolerance related to
edema, dyspnea, and

The client will have an
increased tolerance for
activity.

fatigue

Schedule nursing care so the client is given frequent rest periods
with minimal interruptions at night.

Teach the client to take frequent rest periods and to stop activities
before becoming tired.

Monitor the client’s vital signs for an increase or decrease in HR or
blood pressure, especially after periods of activity.

Have an occupational therapist assist the client in energy saving
methods.

Instruct the client to call the physician if there is more dyspneic, fa-
tigue, less activity tolerance, or weight gain or loss when at home.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

COR PULMONALE

n this condition, the heart is affected because of a lung con-

dition that interferes with the exchange of carbon dioxide
and oxygen in the alveoli. The carbon dioxide level increases
in the blood. For some unknown reason, the pulmonary
arteries vasoconstrict, causing pulmonary hypertension. The
right ventricle is forced to pump against increased pulmonary
pressure. The right ventricle enlarges and finally weakens in
the attempt to pump blood into the lungs. The symptoms the
client experiences and medical and nursing care are the same
as for right-sided HF.

CARDIAC TRANSPLANTATION

Cardiac transplantations are done for cardiomyopathy,
end-stage coronary artery disease, and valvular disease.
Recipients are evaluated for emotional stability, minimal
disease involvement, and a good support system. The heart
donor and the recipient’s tissues are matched.

The transplant is performed by removing the recipient’s
heart except for posterior sections of the atria. The posterior
sections of the atria are removed from the donor’s heart, and
then the heart is sutured to the recipient’s posterior atria.

The recipient must remain on an immunosuppressant
medication for the remainder of life so the donor heart is not

rejected. Some immunosuppressant medications are azathio-
prine (Imuran), cyclosporine (Sandimmune), antithymocytic
globulin, ATG (Atgam), antilymphocytic globulin (ALG),
rapamycin, and FK 506 (Prograf).

PERIPHERAL VASCULAR

DISORDERS

Disorders in this category include aneurysm, hyperten-

sion, venous thrombosis/thrombophlebitis, varicose
veins, Buerger’s disease, and Raynaud’s disease.

An aneurysm is a localized dilation occurring in a weak-
ened section of an artery’s medial layer. The main cause
for aneurysms is atherosclerosis (Mayo Clinic, 2002). Some
aneurysms occur because of congenital conditions such as
Marfan’s syndrome or because of trauma to the vessel wall.
Two other possible causes of an aneurysm are an increased
turbulence in a section of the vessel and a slower production of
smooth muscle cells. Clients have a higher tendency to develop
an aneurysm if they smoke cigarettes and have hypertension.
Aneurysms can occur in any artery but occur most often
in the abdominal aorta. Abdominal aneurysms occur more
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frequently in men over the age of 55 (Mayo Clinic, 2002).
Other involved vessels are the ascending, transverse, and
descending aorta, thoracic aorta, popliteal arteries, and femo-
ral arteries.

Deposits of atherosclerotic plaque on the tunica intima
cause a hardening of the vessel, and the media layer of the ves-
sel loses elasticity. Atherosclerosis and a lack of elastin in the
vessel wall predisposes the vessel to a weakened area, which
develops into an aneurysm.

Symptoms of an aneurysm depend on its location.
Aneurysms are often asymptomatic until they start leaking
or pressing on other structures. A thoracic aneurysm may
press on surrounding structures, causing dull upper back
pain or deep, scattered chest pain. Pressure on the trachea
and bronchus may cause dyspnea, coughing, wheezing,and
hoarseness. Pressure on the esophagus causes dysphagia.

The most common location of an abdominal aortic
aneurysm is between the renal and iliac arteries. There
may be no symptoms, but as it enlarges and presses on
other vessels, organs, and nerves, the client may experience
abdominal, back, or flank pain. The client may feel a pulse in
the abdomen when in a supine position. A tender pulsating
mass may be palpated slightly left of the umbilicus. Popliteal
and femoral aneurysms may cause decreased pedal pulses.
Rupture of an aneurysm is an emergency situation. Signs of
rupture may include hypotension, tachycardia, pallor, cool
and clammy skin, and intense abdominal, back, or groin
pain. An aneurysm is usually diagnosed when a client has an
x-ray or ultrasound done for other conditions/symptoms.

MEDICAL-SURGICAL
MANAGEMENT

Medical

If the client has hypertension, control of the hypertension is
the focus of care. Aneurysms are monitored for enlargement.
Thrombi formation and ischemia may also result.

Surgical

Before elective surgery, the status of the client’s carotid arteries
and peripheral vessels are checked with a Doppler ultrasound.
Cardiac status is usually evaluated by a stress test or cardiac
catheterization before surgery is scheduled. The surgeon often
orders an angiogram, ultrasound, or CT scan of the affected
vessel before surgery to assess the blood supply to the area
surrounding the aneurysm. Before surgery, 4 to 8 units of
blood are placed on hold because hemorrhage is a possibil-
ity. The surgeon clamps the aorta, removes the section of the
vessel involving the aneurysm, and replaces it with a section
of the client’s saphenous vein or a synthetic graft (Figure
5-23). Complications that can occur from clamping the aorta
are myocardial infarctions, strokes, and renal damage. Vessels
below the repaired aneurysm may become occluded because
of decreased blood flow during surgery or from plaque that
has broken off from the wall of the vessel. A nasogastric tube
may be inserted to decrease pressure on the aneurysm repair
site and incision. After surgery, the client may be in the ICU
with mechanical ventilator assistance in breathing.

o, Pharmacological

Clients with aortic aneurysms may be given propranolol
hydrochloride (Inderal) to decrease the pressure of the blood
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FIGURE 5-23 A, Aortoiliac Aneurysm; B, Bifurcated
Synthetic Graft

coming from the heart. Clients with hypertension are given
antihypertensive medications and diuretics. Analgesics are
given to control pain.

Activity
Any activity that increases blood pressure, especially exercise

and lifting, can increase pressure in the arteries and should be
avoided.

Health Promotion

Clients are encouraged not to smoke. Education for the hyper-
tensive client includes the importance of closely monitoring
the blood pressure and taking antihypertensive medication as
prescribed.

NURSING MANAGEMENT

Preoperatively, monitor vital signs and peripheral pulses.
Assess capillary refill, feet for mottling, and for edema. Post-
operatively, add checking operative site frequently. Check
function and drainage of NG tube. Measure abdomen for
increasing size indicating internal hemorrhage. Measure out-
put hourly for at least 25 to 30 mL of urine.

NURSING PROCESS

ASSESSMENT
Subjective Data

Preoperatively, the client may be concerned about an abdomi-
nal pulsation when reclining. The client may have chest, back,
abdominal, or flank pain depending on the aneurysm location.
Postoperatively, listen for statements of pain and assess the level of
pain according to a scale of 1 to 10 or the facility-approved scale.

Objective Data

Palpate the abdomen for a pulsating mass, and check vital signs.
Immediate intervention is needed if symptoms of bleeding or a
rupturing aneurysm occur. Check the peripheral pulses before
surgery. Pulses can then be compared preoperatively and post-
operatively. Postoperatively, assess the extremities for color,
warmth, peripheral pulses, and sensation.
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Nursing diagnoses for a client with an aneurysm include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES  NURSING INTERVENTIONS

The client will have well-
oxygenated tissues as
manifested by strong pulses
and the skin remaining
baseline color and warm.

Ineffective Tissue
Perfusion (Peripheral)
related to decreased
arterial blood flow

Monitor for symptoms of an occluded vessel (pain, paleness,
cyanosis, and coldness).

Monitor the temperature, color, and fullness of the peripheral pulses
in both extremities and compare them to the preoperative pulses.

Assess capillary refill and client’s feet for mottling and darkened
areas on the toes and soles of the feet.

Notify physician immediately if any of these symptoms occur.

Risk for Deficient Fluid
Volume related to
hemorrhage

The client will have
adequate fluid volume.

Monitor vital signs closely for signs of hemorrhage.

Check the operative site frequently to make sure the dressing is
dry. Turn the client to make sure blood is not pooling under the
client’s body. Monitor for other signs of hemorrhaging.

Measure the abdomen for increasing abdominal girth indicating
internal bleeding. If the client has low back pain, there may be
hemorrhaging in the retroperitoneal space. Other symptoms of
hemorrhage are lightheadedness, dizziness, and tachycardia.

Check for adequate functioning and drainage of the NG tube to
decrease pressure on the aneurysm repair site and incision.

The client will have a urine
output above 25 mL/hour.

Ineffective Tissue
Perfusion (Renal) related
to interruption of blood
flow during surgery

Measure hourly output to make sure the client has at least 25 to
30 mL of urine per hour. Assess for edema which could indicate
fluid overload or a vessel occlusion.

Provide fluids as ordered.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

Malignant hypertension is a rapidly progressing, severe
elevation of BP (diastolic 120 mm Hg). It damages small arte-
rioles in the major organs. Arteriole inflammation in the eyes
is the primary distinguishing finding. It is most common in
black males younger than 40 years of age.

Renal diseases that interfere with blood flow to the
kidneys cause them to release an enzyme called renin. The
released renin interacts with plasma proteins, forming a vaso-
pressor called angiotensin. Vasoconstriction caused by angio-
tensin increases blood pressure when more force is required
to push the blood through the vessel. Vasodilation decreases
vascular or peripheral resistance (pressure within a vessel
that resists the flow of blood such as plaque buildup or vaso-
constriction). Figure 5-24 depicts how renal disease causes
hypertension.

ypertension (HTN), also known as high blood pres-
sure, is defined as an elevated arterial blood pressure.
A systolic blood pressure at or above 140 or a diastolic blood
pressure at or above 90 indicates hypertension. Fifty million
adults in the United States have hypertension (NIH, 2002).
Before age 55, more men than women have hyperten-
sion, but after age 55, more women have hypertension (CDC,
2002). Unalterable risk factors include African-American
race, male gender, aging, postmenopausal women, and fam-
ily history of hypertension. Modifiable risk factors include
smoking, lack of exercise, obesity, stress, low socioeconomic
status, diet high in sodium and fat, alcohol intake, and oral

contraceptives.

When the cause of hypertension is unknown, it is called
primary hypertension or “essential hypertension.” Eighty
to ninety-five percent of clients with hypertension have pri-
mary hypertension (Klabunde, 2007). In 5% to 10% of
the cases, the cause of hypertension is another condition
within the body such as renal artery stenosis, chronic renal
disease, primary hyperaldosteronism, sleep apnea, hyper- or
hypothyroidism, pheochromocytoma, preeclampsia, or aortic
coarctation (Klabunde, 2007); this is known as secondary
hypertension. Arteriosclerosis, atherosclerosis, hypernatremia
(increased sodium in the blood) or prolonged stress may also
cause hypertension.

Arteriosclerosis causes the vessel walls to have less elas-
ticity, decreasing their ability to expand and recoil. Because
the vessel is not able to expand, more pressure is needed to
force the blood through the vessel. The plaque buildup causes
resistance to blood flow through the vessel, and more pressure
is needed to get the blood through the vessel. Hypernatremia
(increased blood sodium) causes vasocongestion, and the
heart must pump with more force, increasing the pressure in
the arteries, thus causing HTN.

Stress stimulates the sympathetic nervous system, which
supplies nerves to the smooth muscles of the arteries, arteri-
oles, veins, and venules. Stimulation of these smooth muscles
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FI1GURE 5-24 Pathophysiology of Renal Diseases and
Hypertension

causes the vessels to constrict, leading to elevated blood
pressure.

Some complications of HTN are cerebral vascular accident
(stroke), myocardial infarction, HF, and renal failure. Table 5-5
lists the recognized classification of blood pressure.

MEDICAL-SURGICAL
MANAGEMENT

Medical

The main goal for a client with HTN is keeping the blood
pressure within normal limits. The regimen is referred to as a
stepped-care approach. The first step is to encourage the client
to try some diet and lifestyle changes, including losing weight
if >15% over optimum weight; limiting sodium, saturated fat,
cholesterol, and alcohol intake; exercising on a regular basis;
stopping the use of nicotine; and maintaining an adequate intake
of calcium, magnesium, and potassium. This step is tried for 3
to 6 months, and if the BP then is < 140/90 mm Hg, these steps
are continued. If the BP still remains high, the second step is the
addition of a diuretic or a beta-blocker to the client’s care regi-
men. The client is again evaluated for a period of time, usually 2
months. If the BP still is not <140/90 mm Hg, the third step of
increasing the drug dosage, trying another drug, or adding a sec-
ond antihypertensive drug from another class of drugs is imple-
mented. If the BP is maintained at <140/90 mm Hg, the regimen
is continued. If the BP is still high, the last step is implemented by
adding a second or third antihypertensive drug.

Hypertension

African-American clients develop hypertension
earlier in life, and it is more severe at any decade
of life, than other ethnic groups.
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Table 5-5 Classification Of Blood Pressure

CATEGORY SYSTOLIC

DIASTOLIC

(MM HG) (MM HG)
Normal <120 and <80
Prehypertension 120-139 or 80-89
Hypertension
Stage 1 140-159 or 90-99
Stage 2 >160 or > 100

From The Seventh Report of the Joint National Committee on Preven-
tion, Detection, Evaluation, and Treatment of High Blood Pressure, 2003,
Bethesda, MD: National Institutes of Health.

&l Pharmacological

Diuretics are usually the first pharmacological step in treating
HTN. Diuretics increase the renal excretion of sodium and
water from the body, decreasing the total fluid volume. When
less fluid is in the body, less pressure or force is needed to
pump the blood through the body.

Beta-adrenergic blocking agents are given to block the epi-
nephrine and norepinephrine receptor sites. With these receptor
sites blocked, the vessels do not constrict and the blood has
less resistance flowing through the vessel. Diuretics and anti-
hypertensive medications may cause impotence.

Diet

Alow-fat, low-cholesterol, and low-sodium diet is encouraged.
Restricting sodium intake to 2.3 grams of sodium or 6 grams of
sodium chloride per day assists in decreasing blood pressure.
Avoiding processed foods, carbonated drinks, and most cere-
als helps decrease sodium intake. Encourage the client to have
an adequate intake of potassium, magnesium, and calcium.
These minerals are obtained by eating fresh oranges, bananas,
broccoli, and collards. Fresh foods are better sources for min-
erals than frozen foods. Yogurt is a good calcium supplement.
The National Committee on Prevention, Detection, Evalua-
tion, and Treatment of High Blood Pressure recommends that
clients with hypertension not consume more than 2 ounces of
alcohol at a time and no more than twice a week.

Activity
Aregular aerobic exercise regimen assists in lowering blood pres-
sure. The client is to gradually increase the exercise period to

-
-

Hypertension

CARE

Assisting a client to eliminate hypertension is a
multidisciplinary task. Members of the care team
most often include physician, nurses, dietitian,
fitness center therapist, smoking cessation
counselor, and stress management advisor.
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Lifestyle Changes for Hypertension

How can you best teach the hypertensive client
ways to modify the present lifestyle?

30 to 45 minutes 3 to S times per week with a pulse rate at 75%
of the target HR (target HR = 220 — age x 0.75). Walking, swim-
ming, and jogging are excellent aerobic exercises.

Health Promotion

Measures to prevent hypertension are exercising regularly;
reducing sodium in the diet; maintaining an optimum weight;
reducing and managing stress; maintaining intake of potas-
sium, calcium, and magnesium; decreasing alcohol consump-
tion; and ceasing smoking.

NURSING MANAGEMENT

Monitor BP. Make referrals to assist in lifestyle changes.
Explain pathophysiology, risk factors, suggested lifestyle
changes, and complications.

UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

NURSING PROCESS

ASSESSMENT

Subjective Data

Ask about general lifestyle habits such as smoking, alcohol
consumption, exercise routine, dietary intake, and family
history of hypertension. Note any dizziness, blurred vision,
and headache in the occipital region upon rising in the
morning.

Objective Data

The basic assessment is taking the blood pressure. An accurate
reading requires the correct width of blood pressure cuff,
determined by the circumference of the client’s extremity.
The cuff bladder should encircle 80% of the arm to obtain
an accurate blood pressure (JNC 7 Express, 2003). The
blood pressure is taken in both arms in supine and sitting
positions. Before taking the blood pressure, the client should
rest quietly in a chair, rather than on an exam table, for
S minutes with both feet on the floor and the arm supported
at heart level. If the client has an elevated BP, a repeat blood
pressure is taken 15 minutes later and compared to previous
readings. Measure client height and weight, heart sounds, and
peripheral pulses.

Nursing diagnoses for a client with hypertension include the following:

NURSING DIAGNOSES

PLANNING/OUTCOMES

NURSING INTERVENTIONS

Ineffective Health
Maintenance related to

lack of knowledge about
lifestyle habits contributing to
hypertension

decrease blood pressure.

The client will relate needed
changes in lifestyle habits to

Make referrals to the appropriate personnel to teach
the client lifestyle changes. These may include a
dietitian, smoking cessation clinic, fithess center, or
stress management seminars.

Explain the pathophysiology, risk factors, lifestyle
changes, medication actions and side effects, and
complications of hypertension.

Noncompliance related to
individual’s value system (lack
of physical symptoms and
expense of medication)

medications as prescribed.

The client will keep appointments
for regular check-ups and take

Regularly inquire about the client’s satisfaction in
regard to the prescribed regimen of diet, exercise, and
prescribed medication(s).

If the client cannot afford needed medications, refer the
client to financial assistance programs.

Encourage the client to become an active participant in
the treatment because this will give the client a sense of
control over the condition.

Encourage the client to record BP readings, weekly
weight, exercise activities, and dietary intake as a
way of giving a sense of control and encouraging
compliance.

Imbalanced Nutrition: More
than Body Requirements
related to excess caloric intake
and excess sodium intake

The client will maintain weight at
no more than 15% over optimum
weight and have no more than
2.3 grams of sodium per day.

Give basic dietary instructions as stated under
medical management or make a referral to a dietitian.

Weigh the client at scheduled appointments.
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Nursing diagnoses for a client with hypertension include the following: (Continued)

NURSING DIAGNOSES PLANNING/OUTCOMES NURSING INTERVENTIONS

Sexual Dysfunction related The client will state satisfaction Because diuretics and antihypertensive medications
to altered body structure or with sexual function while taking  may cause impotence, discuss this effect in an open
function and side effects of antihypertensive medications. and candid manner, so the client and spouse will be
antihypertensive medications feel comfortable discussing sexual difficulties.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

SAMPLE NURSING CARE PLAN

The Client with Hypertension
T.L., a 28-year-old African-American client, is in his last year of law school and is clerking for a prestigious law
firm. He and his fiancé plan to marry as soon as he graduates. During the last week he has had four dizzy spells
and a headache at the base of his skull upon awakening for the last 2 days. His father has a history of hyper-
tension, so T.L. is aware that his symptoms may indicate high blood pressure. T.L. stops by the clinic on his way
home from work and asks the nurse to check his blood pressure. The nursing assessment has the following data.
Subjective data: States he has had four dizzy spells and has awakened with a headache in the occipital
lobe the last two mornings. T.L. has 1 glass of wine at lunch and 2-3 beers in the evening to relax from
the tension of school and work. Most of his meals are at fast-food establishments and have a high fat
content. T.L. does not smoke. He used to jog 4 mornings a week but quit when he started clerking. He has
had nocturia for the last 3 weeks. He is not taking any medication. T.L. states he is concerned about having
hypertension because he does not want to take medication.
Objective data: T 98.6°F, AP 78 beats/min, R 16 breaths/min, BP 142/92 mm Hg, Wt 190 |bs (optimum
weight 160). No edema noted in hands, feet, or legs.

NURSING DIAGNOSIS 1 Ineffective Health Maintenance related to ineffective individual coping as
evidenced by high-fat diet, lack of exercise, stressful job, and alcohol intake

Nursing Outcomes Classification (NOC) Nursing Interventions Classification (NIC)
Health-Promoting Behavior Health Education
Knowledge: Health Promotion Self-Responsibility Facilitation
Risk Identification

PLANNING/OUTCOMES NURSING INTERVENTIONS RATIONALE
T.L. will change lifestyle habits by Refer T.L. to a dietitian to learn ways Knowledge encourages
engaging in aerobic exercises at to cut fat and sodium in his diet. compliance.
least 3 times a week for 30 to 45
minutes, stating three ways to Discuss ways T.L. can exercise and Encourages exercise if he sees
reduce stress, and limiting alcohol  still meet responsibilities of work,  ways that he can still meet
consumption to 2 ounces twice a school, and personal and social life. responsibilities of life.
week.

Explain alcohol content in various Encourages compliance.
beverages.

EVALUATION

T.L. begins exercising with his fiancé 3 times a week. T.L. uses breathing techniques and a hot shower to
reduce daily stress. T.L. limits alcohol consumption to 1 beer a day.

NURSING DIAGNOSIS 2 imbalanced Nutrition: More than Body Requirements, related to excessive

caloric intake as evidenced by 30 pounds overweight and high-fat diet
(Continues)
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UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

SAMPLE NURSING CARE PLAN (Continued)

Nursing Outcomes Classification (NOC)

Nutritional Status
Teaching: Nutrition

PLANNING/OUTCOMES

Nursing Interventions Classification (NIC)

Nutrition Management
Nutrition Monitoring

NURSING INTERVENTIONS

RATIONALE

T.L. will lose 30 pounds and
maintain a low-fat, low-sodium
diet.

EVALUATION

Refer T.L. to a weight support
group.

Encourage T.L. to record a weekly
weight and daily intake of fat.

It is easier to lose weight with
support of others.

Promotes self-care.

T.L. is maintaining a diet low in sodium and no more than 30 grams of fat per day. T.L. keeps a weekly

record of his weight.

NURSING DIAGNOSIS 3 Anxiety related to threat to or change in health status and stress as evi-
denced by alcohol consumption to relax and statement of not wanting to take medications

Nursing Outcomes Classification (NOC)

Anxiety Reduction
Coping

PLANNING/OUTCOMES

Nursing Interventions Classification (NIC)

Anxiety Reduction
Anticipatory Guidance

INTERVENTIONS

RATIONALE

T.L. states preventive measures to

Have T.L. identify stress factors in life.

Action to cope with stressors

reduce blood pressure.

Discuss stress reduction techniques

with T.L.

Discuss risk factors of hypertension
and ways to reduce it.

Explain to T.L. and his fiancé

can be taken only if stressors are
identified.

Knowledge promotes compliance.

Promotes identification of risk
factors in personal life.

Knowledge promotes compliance.

that hypertension is a chronic
condition, possibly without
symptoms, but with some
potentially serious complications.

EVALUATION
T.L. states four ways to reduce blood pressure.

e 5

THROMBOSIS/

o P .—*’.‘ -.:"i ‘.-.i» S !Hl f

he terms phlebitis, thrombosis, phlebothrombosis, and throm-

bophlebitis are often used interchangeably even though
each word has a separate meaning and etiology. Phlebitis is an
inflammation in the wall of a vein without clot formation. The
formation of a clot in a vessel is a thrombosis, and a formed
clot that remains at the site where it formed is a thrombus. If
the thrombus moves, it becomes an embolus, a mass such as
a blood clot or an air bubble that circulates in the bloodstream.
Phlebothrombosis is the formation of a clot because of

blood pooling in the vessel, trauma to the vessel’s endothelial
lining, or a coagulation problem with little or no inflammation
in the vessel. Thrombophlebitis is the formation of a clot
caused by an inflammation in the wall of the vessel.

In 1846, Virchow listed three factors leading to the
formation of a clot: pooling of blood, vessel trauma, and a
coagulation problem. These are known as Virchow’s triad.
Risk factors for thrombi formation are prolonged bed rest, leg
trauma, oral contraceptives, obesity, varicose veins, hip frac-
tures, and total hip and knee replacement.

There are two types of thrombi: a superficial thrombus
and a deep vein thrombus (DVT). A superficial vein thrombus
forms in a superficial vein such as the saphenous vein in the leg.
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ADVT forms in the deep veins of the arms, pelvic area, or legs,
but the legs are the most common site. Leg veins in which clots
form are the femoral, popliteal, iliac, and deep veins of the calf.

Phlebitis can either form spontaneously or as a result of
IV catheters or cannulas, IV medications such as potassium or
antibiotics, or direct trauma to a vein. A clot may then form as
red blood cells pass over the damaged area, rupture, and start
the clotting process.

Phlebitis manifests as a reddened streak over a vein. If a clot
is in a superficial vein, the site becomes reddened, warm, tender,
and swollen. A hardening is palpated in a section of the vein.
There are no symptoms with a deep vein thrombus, or there
may be warmth and tenderness at the site, unilateral edema of
the affected extremity, positive Homans’ sign, dilation of super-
ficial veins, and cyanosis of the foot. The client may say the leg
feels “tight” or “heavy.” If the clot is in the calf of the leg, the calf
may feel tender. If the swelling restricts the arterial blood flow,
the leg may be cool and pale. If there are obvious clinical signs of
a thrombosis, Homans’ sign should not be assessed because the
clot may be dislodged and become an embolus.

A complication of a DVT is a pulmonary embolus that
may result in death. Symptoms of a pulmonary embolus
are sudden and severe chest pain, dyspnea, and tachypnea.
Emboli may travel and block other vessels in the heart, brain,
or peripheral vessels.

MEDICAL-SURGICAL
MANAGEMENT

Medical

A superficial phlebitis or thrombus may need no treatment, or
warm soaks may be applied to the affected area. Acetamino-
phen or an NSAID is given for pain. Elevating the extremity
decreases swelling and improves venous return. Some doctors
recommend the application of elastic support hose. If a DVT
is diagnosed, the client is placed on bed rest. Once the client
improves and becomes ambulatory, below-the-knee compres-
sion stockings are recommended.

Surgical

If a clot has formed in a large vein and all conservative meth-
ods have failed, the clot may be removed surgically. This
procedure is called a thrombectomy and is performed only

O CLIENTTEACHING
Thrombophlebitis

Drink 2 to 3 quarts of water per day.

Do not sit with legs crossed.

Elevate both legs when sitting.

Avoid sitting or standing for extended periods.
Wear support hose.

When standing, shift weight frequently and
occasionally stand on tiptoes to stimulate the
calf muscle to pump blood.

Notify the physician immediately if leg pain,
tenderness or swelling, difficulty breathing, or
chest pain is experienced.

CHAPTER 5 Cardiovascular System 153

if the tissue in the area becomes ischemic or gangrenous or if
the client has a history of thromboemboli.

Another surgical procedure is a vena cava interruption
surgery (venacaval plication) in which a Greenfield vena cava
filter or umbrella filter is placed in the inferior vena cava to
prevent thromboemboli from traveling from the lower extrem-
ities to the lungs, heart, or brain. Figure 5-25 shows these
filters and their placement in the vena cava. The procedure is
done on clients with a history of pulmonary emboli.

o, Pharmacological

If a client is at risk for a thrombus or phlebitis, anticoagulant
therapy is initiated. A prophylactic heparin dose is given.
Enoxaparin injection (Lovenox), a low-molecular-weight hep-
arin, is used prophylactically after hip replacement surgery. It
should be used cautiously with clients on oral anticoagulants.

If a clot forms, the client is immediately started on heparin
as an IV bolus and then followed with a continuous IV drip of
heparin. Before heparin is started, a partial thromboplastin time
(PTT) or activated partial thromboplastin time (APTT) and a
platelet count are drawn by the laboratory to establish a baseline
level. The heparin dose is regulated by the PTT or the APTT.
For effective heparin therapy, the client’s PTT or APTT level
should be 2.5 times the baseline. A baseline level is a value at
a particular time that serves as a reference point for future value
levels.

Clients are usually discharged on Coumadin. Because
of rapid hospital discharges, clients are often started on Cou-
madin the next day after heparin has been initiated. Once the
Coumadin dose is regulated, heparin is stopped.

FIGURE 5-25 Filter in the Vena Cava Prevents an Embolus
from Traveling to the Heart, Lungs, or Brain; A, Greenfield Filter
in Place; B, Umbrella Filter
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After the initial Coumadin dose, the daily Coumadin
dose is regulated by the prothrombin time (PT) or the
International Normalized Ratio (INR). The client generally
remains on Coumadin for 3 to 6 months.

Thrombolytic drugs, urokinase (Abbokinase), strepto-
kinase (Streptase), and tissue plasminogen activator, t-PA
(Alteplase), are used locally and systemically if there is a mas-
sive DVT. Streptokinase should only be used on the same client
once every 6 months. If the client has had a recent streptococcal
infection, streptokinase may not be effective (Spratto & Woods,
2010). The main complication in a client receiving throm-
bolytic drugs is bleeding. Heparin and Coumadin are given
after the thrombolytic drugs to prevent thrombi formation.

Diet
Adequate hydration is important for clients at risk for
thrombi. This is accomplished orally or intravenously.

Activity

During the acute stage, the client is placed on bed rest to pre-
vent the clot from dislodging and embolizing. Later, the leg is
elevated periodically to improve venous return and decrease
swelling. The client’s leg should never be massaged because a
clot could be dislodged and become an embolus.

Health Promotion

Prevention is the best way to treat a DVT. Early ambula-
tion, adequate hydration, alternating pneumatic compression
devices, prophylactic anticoagulants, elevation of legs, leg
exercises, and deep breathing exercises all contribute to the
prevention of thrombi.

NURSING DIAGNOSES PLANNING/OUTCOMES

Ineffective Tissue Perfusion
(Peripheral) related to
decreased venous blood flow
and/or clot formation

tissue perfusion.

Nursing diagnoses for a client with a venous thrombosis include the following:

The client will have adequate

UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

NURSING MANAGEMENT

Monitor vital signs for changes and IV sites for redness and
warmth. Do not do a Homans’ sign if there is a diagnosis of
a thrombus. Measure the circumference of the affected leg.
Assess peripheral pulses and capillary refill. If on anticoagulant
drugs, assess for signs of bleeding. When on bed rest, elevate
the entire affected leg. Remove elastic support or pneumatic
compression stockings daily for hygiene.

NURSING PROCESS

ASSESSMENT
Subjective Data

Ask the client if there was any recent injury to the extremity,
if the affected area is tender to the touch, or if there have been
clots previously. Note any chest pain, dyspnea, tachycardia, or
hemoptysis.

Objective Data

Check IV sites at least once per shift to see if a phlebitis or
reddened area is developing at the insertion site. If a positive
Homans’ sign is detected during an assessment, notify the phy-
sician and do not perform another Homans’ sign until a clot has
been ruled out. Assess the skin for redness, tenderness, hard-
ness, or warmth, and measure both legs to determine baseline
measurements. Measure the circumference of the affected leg
every shift to determine an increase or decrease in swelling.
Assess peripheral pulses every 4 hours and more frequently if
the client experiences increased pain in the leg, cyanosis of the
foot or extremity, or increased swelling. These are signs of an
occlusion.

NURSING INTERVENTIONS

Elevate the client’s entire affected leg when on bed rest to
improve venous return. When elevated, the leg should be
slightly flexed at the knee with a pillow under the thigh and calf.
Apply elastic support or intermittent pneumatic compression
stockings on the client. Use intermittent pneumatic
compression stockings only if a clot is not present.

If the client has received thrombolytic or anticoagulant drugs,
assess for signs of bleeding, which include hematuria, bruis-
ing, bleeding from the gums, and blood in the stool.

Monitor pedal pulses and capillary refill and measure thigh
or calf circumference daily.

The client will state absence
of pain.

Acute Pain related to inflam-
matory process

If the client has phlebitis, apply warm moist soaks to the
affected area as ordered.

Administer acetaminophen or a nonsteroidal anti-
inflammatory as ordered for discomfort.

Anxiety related to possibility of

the clot becoming an embolus  about possible embolus.

The client will express anxiety Encourage client to discuss the possibility of embolus

formation.

Evaluation: Evaluate each outcome to determine how it has been met by the client.
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Varicose veins, also called varicosities, are visibly promi-
nent, dilated, and twisted veins, usually in the lower
extremities, but the veins in the esophagus (esophageal
varices) and anus (hemorrhoids) can also be affected. Usually,
the saphenous vein is affected in the leg. Women are more
prone to varicose veins than men. Risk factors for developing
varicose veins are a familial tendency, congenital abnormali-
ties, pregnancy, obesity, constrictive clothing, and occupa-
tions that require prolonged standing. Pregnancy and obesity
cause more pressure in the veins of the legs.

The causes of varicose veins are incompetent valves and
veins that have lost their elasticity. The wall of the vessel is
weakened from a lack of elastin or collagen and is unable to
support the normal pressure of the blood in the vessel. The
vein dilates as the blood in it flows backward. As the walls of
the vein dilate, the valves become incapable of holding the
blood and allow blood to leak backward through the space
between the valves. Refer to Figure 5-5C. The client has pain
in the feet and ankles, swelling, and ulcers on the skin. Trende-
lenburg’s test is used for diagnosis.

MEDICAL-SURGICAL
MANAGEMENT

Medical

Varicose veins are usually treated conservatively with elastic
support hose, elevation of the legs when sitting, not crossing
legs, and ankle and leg exercises.

Sclerotherapy involves injecting a chemical into the vein,
causing the vein to become sclerosed (hardened) so blood no
longer flows through it. A compression bandage or elastic stock-
ing is applied to the extremity for 4 to S days. The client wears
support hose for S more weeks. Complications of the procedure
are necrosis (tissue death) at the injection site, vasospasm, aller-
gic responses, and hemolysis (destruction of red blood cells).

Surgical

In more severe cases, varicose veins can be ligated (tied off)
or stripped. Vein stripping involves introducing a wire into a
vein. The wire has collapsible claws on the end. As the wire is
withdrawn, the claws expand and strip the walls of the vein. This

O CLIENTTEACHING
Varicose Veins

Apply support hose after the legs have been
elevated for an extended time, 10 to 15 minutes,
so the venous blood drains from the legs. Applica-
tion before getting out of bed in the morning is
ideal. Do not fold or roll hose down from the top
because this would act like a tourniquet, causing

pooling of blood. Smooth the hose on the legs
because wrinkles or creases may cause extra pres-
sure, leading to stasis or pooling of blood or pres-
sure ulcers. Remove hose daily so the leg can be
washed and dried before reapplication.
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measure is used when there is a threat of thrombus or leg ulcers.
Vein ligation is tying off an involved section of a vein with
suture. Endovenous laser ablation is another method of treating
varicose veins.

o, Pharmacological

Analgesics are given for leg discomfort. Anticoagulants may be
given to prevent clot formation.

Activity

The client is encouraged to exercise regularly. Walking is a
very good exercise to improve circulation because the blood
circulates faster in response to an increased heartbeat. Muscles
in the legs apply pressure to the veins, forcing the blood
toward the heart. Ankle exercises such as rotating the ankle in
circular motions also improves circulation.

Health Promotion

Encourage clients with a familial tendency for varicose veins
to elevate their legs 6 to 10 inches on a small stool when sitting
in a chair. Frequent position changes and not standing in one
spot for extended times also improve circulation.

NURSING MANAGEMENT

Assist the client in elevating the legs above the heart when in
bed or elevating the feet 6 to 10 inches on a pillow or stool
when sitting in a chair.

After sclerotherapy, the affected area may be tender
and discolored. Most discoloration will disappear in a few
weeks, but a darkened pigmentation may last for 6 to 8
months. Repeated sclerotherapy may be needed. Encourage
the client to maintain a walking exercise program to improve
circulation to the legs.

After a vein stripping, the client is on bed rest for the first
24 hours. Elastic hose are worn continuously for S days to
compress the blood into the deeper veins and for S weeks after
the surgery. Administer pain medication 30 minutes before the
client ambulates until walking is tolerated without discomfort.
Encourage walking and leg exercises.

uerger’s disease is an inflammatory disease of small and

medium arteries and veins that leads to vascular obstruc-
tion. Inflammation occurs in the adventitia and media layers
of the vessels and may affect only a portion of the vessel or
the entire vessel. Hands and feet are mainly involved, but
the wrists and lower extremities may also be affected. The
distal tips of the hands and feet are pale, but as the disease
progresses, the hands and feet become reddened when held
in a dependent position. At first, pain in the palm of the hand
and arch of the foot is the main symptom. Pain becomes more
severe with disease progression, and as ischemia affects the
nerves, the client may experience numbness, burning, pain
when at rest, and decreased sensation in the hands and lower
extremities. The dorsalis pedis, posterior tibia, and ulnar and
radial pulses are weak or absent. Skin color changes, cold sen-
sitivity, ulcers, and gangrene occur in the later stages.
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Buerger’s disease occurs primarily in men between the
ages of 20 and 40 of Israeli, Indian, and Asian descent. There is
a correlation between smoking and Buerger’s disease. Tests for
diagnosis include arteriography and Doppler ultrasound.

MEDICAL-SURGICAL
MANAGEMENT

Medical

The client is encouraged to stop smoking and is referred to a
smoking clinic or seminar. Buerger-Allen exercises are recom-
mended and explained. Buerger-Allen exercises consist of
elevating the legs until they blanch and supporting them at
that angle for 2 to 3 minutes. The legs are then lowered to a
dependent position until they become red and supported at
that level for S to 10 minutes. The legs are then placed flat on
the bed with the client in a supine position for 10 minutes.
The exercises are repeated as tolerated by the client.

Surgical

A sympathectomy (excision of a nerve, plexus, or ganglion of
the sympathetic portion of the autonomic nervous system)
is done to relieve pain and prevent vasospasm in the affected
area. Digits and toes are amputated if gangrene occurs.

o, Pharmacological

Analgesics are given to control pain. Vasodilators are given to
increase circulation to the affected area.

NURSING MANAGEMENT

Nursing diagnoses and interventions are the same as for other
obstructive vascular conditions and are described under Ray-
naud’s disease.

Raynaud’s disease or primary Raynaud’s is an intermit-
tent spasm of the digital arteries and arterioles resulting
in decreased circulation to the fingers and toes. Sometimes
the tip of the nose and ears are also affected. The cause of
the condition is unknown but seems to be related to vasos-
pastic disorders, a disturbance with the innervation of the
sympathetic nervous system, and angiography complications.

{“} MEMORY TRICK

Peripheral Vascular Disorders
Assessment

The nurse remembers 5 Ps when assessing clients
with peripheral vascular disorders:

P = Pain
P= Pulse
P= Pallor

P= Paresthesia
P = Paralysis

During a spasm that lasts approximately 15 minutes, the fin-
gers become pale and then cyanotic. As the circulation returns
to the fingers, the fingertips become reddened and the person
experiences a tingling or throbbing pain in the fingers. Some
people experience only pallor and cyanosis. The episode may
last 1 to 2 hours. Symptoms usually occur when the person is
exposed to cold or experiences emotional stress. Gangrene is
not common but can occur in the fingertips. Ulcerations can
also occur and are difficult to heal because of decreased circu-
lation in the fingers.

When associated with a connective tissue or collagen vas-
cular disease, medications, or occupational trauma, the condi-
tion is called Raynaud’s phenomenon or secondary Raynaud’s.
Raynaud symptoms may occur 10 years before the related dis-
ease is diagnosed. A 2-year history of signs and symptoms with
no evidence of underlying disease, especially an autoimmune
disease, is necessary for a diagnosis of Raynaud’s disease.

Raynaud’s is more prevalent in cold climates. Women are
nine times more likely to be affected than men (Raynauds
Association, 2008). Primary Raynaud’s begins between the
ages of 15 and 25 (NIAMS, 2006). Secondary Raynaud’s
begins later in life, between the ages of 35 to 40 (NIAMS,
2006). Persons who use vibrating hand tools such as air ham-
mers or grinding wheels or who perform repetitive move-
ments such as typing or playing the piano are at risk.

Diagnostic examinations include a complete blood count,
digital blood pressure measurement, digital plethysmography
waveforms, and a cold-challenge test. A digital blood pres-
sure of 30 mm Hg below the brachial pressure indicates a
digital artery obstruction. A sedimentation rate, antinuclear
antibody, and rheumatoid factor determine the presence of
autoimmune diseases. During a cold-challenge test, thermis-
tors are placed on the fingers and a baseline temperature is
taken. The hands are submerged into ice water for 20 seconds
and then removed. The temperature of the hands is then taken
every S minutes until it returns to the baseline level. Hand
x-rays determine the presence of subcutaneous calcium depos-
its and narrowing of bone in the digits. The diagnostic tests
distinguish between Raynaud’s phenomenon and Raynaud’s
disease. If a client has unilateral or single-digit Raynaud’s, an
obstruction or emboli is suspected.

MEDICAL-SURGICAL
MANAGEMENT

Medical

Raynaud’s phenomenon is treated conservatively. The client
is assessed regularly for symptoms of autoimmune diseases.
If the symptoms of Raynaud’s are caused by a vasospastic
disease, relief is best achieved with medications. Alternative
therapies such as relaxation techniques and biofeedback may
be beneficial.

Surgical

A sympathectomy is sometimes done to alleviate the client’s
symptoms; however, it usually provides temporary relief and
is not a routine treatment.

| Pharmacological

Calcium channel blockers, such as nifedipine (Adalat, Procardia),
amlodipine (Norvasc), and diltiazem hydrochloride (Cardizem),
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improve symptoms in severe Raynaud’s phenomenon by NURSING MANAGEMENT

vasodilating small vessels in the hands and feet and decreasing

the frequency and intensity of attacks (Mayo Clinic, 2008). Assess digits for pallor, bl'anching, cyanosis, rubor, coldness,
Clients may be given nifedipine (Adalat, Procardia) at night for and texture. Encourage client to keep indoor temperature at
severe cases of Raynaud’s phenomenon. Clients may also take the a comfortable level. Teach relaxatl.on exercises to enhance cir-
medication 1 to 2 hours before engaging in an outdoor activity culation. Encourage the use of Tmitts when pushing shopping
during cold weather. They may not need to take the medication carts and the wearing of wear mittens and S.OCkS to bed. Apply
during warmer months. Alpha blockers, such as prazosin lotion regularly to prevent dry, chapped skin.

hydrochloride (Minipress) and doxazosin mesylate (Cardura),

interfere with the effects of norepinephrine, a hormone causing

vasoconstriction. Some clients benefit from topical nitroglycerin.

Other drugs in Raynaud’s research trials are losartan potassium NURSING PROCESS

(Cozaar), sildenafil citrate (Viagra), fluoxetine hydrochloride

(Prozac), and prostaglandins (Mayo Clinic, 2008). ASSESSMENT
Beta blockers, birth control pills, cold medications, and Subjective Data

diet pills cause some clients to have Raynaud’s phenomenon.

Chemotherapy drugssuchasbleomycin sulfate (Blenoxane) and

cisplatin, CDDP (Platinol), also cause secondary Raynaud’s.

Ask the client how frequently the vasospastic episodes
occur, what symptoms are experienced, what triggers the
episodes, which digits are affected during an episode, and
how long the incident lasts. Inquire about daily activities

Health Promotion the client finds difficult, such as tying shoes, washing dishes,
Encourage the client to avoid decongestants, caffeine, expo- or handling frozen foods. Obtain a history of occupational
sure to cold, repetitive hand movements, and stressful situ- activities.

ations. Also encourage the client to quit smoking and avoid

secondary smoke because nicotine is a potent vasoconstrictor. . .

Stress management techniques (e.g., biofeedback and tai chi) Ob]ectlve Data

may assist in alleviating some distress from the condition. Assess the digits for pallor, blanching, cyanosis, rubor, cold-
Wearing mittens in cold weather or when handling cold foods ness, and texture. If the disease is longstanding, the digits may
keeps fingers warmer than wearing gloves. Keeping the entire be tapered and the skin shiny in appearance. There may be
body warm is helpful. ulcerated or gangrenous areas on the fingertips.

Nursing diagnoses for a client with Raynaud’s disease include the following:

NURSING DIAGNOSES  PLANNING/OUTCOMES NURSING INTERVENTIONS

Ineffective Tissue The client will have fewer Encourage the client to use caution when engaging in activities
Perfusion (Peripheral) vasospastic episodes and that may cause a cut or scratch because healing may be
related to vasospasm of increased circulation in impaired because of decreased circulation.

peripheral arteries digits. If a client has ulcers, wash the areas with soap and water

and administer prescribed medications such as ciprofloxacin
(Cipro) and intravenous iloprost.

Acute Pain related to The client will experience Teach client to keep the indoor temperature at a comfortable
decreased circulation in decreased pain as level to avoid ischemic attacks.
digits vasospasms are controlled.  Encourage client to avoid dramatic changes in environmental

temperatures (e.g., entering a cold air-conditioned room during
hot summer months). Encourage the client to wear woolen or
wind-proof gloves or mittens and layered clothes when exposed
to colder temperatures. Mittens may be better than gloves so the
fingers can obtain warmth from each other. Chemical warming
devices may be used inside gloves and shoes.

Encourage the client to stop smoking and make a referral to a
smoking cessation clinic.

Teach the client relaxation exercises that may decrease the
number of ischemic attacks.

Situational Low Self- The client will learn ways Encourage client to use mitts or potholders when removing
esteem related to inability  to handle activities of daily items from the freezer or handling cold food to decrease the
of hands to perform living. risk of a Raynaud’s episode. Clients can wear mittens or

activities of daily living

(Continues)

Copyright 2010 Cengage Learning, Inc. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.



158  UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

Nursing diagnoses for a client with Raynaud’s disease include the following:
Continued
NURSING DIAGNOSES PLANNING/OUTCOMES NURSING INTERVENTIONS

socks to bed. Use of insulated mugs, foam rubber holders, or
stemware glasses may reduce ischemic attacks.

Instruct client to wash vegetables under tepid water instead of
cold, to bathe in lukewarm water, and to apply lotion regularly
to prevent dry and chapped skin.

Encourage client to use gloves when pushing shopping carts or
operating some vibrating machines because this may decrease
the cold sensation and soften the vibration.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

CASE STUDY

L.J., a 55-year-old truck driver, is admitted to the emergency room with a feeling of heavy squeezing pressure in
his sternal area. The pain is radiating to his left shoulder. He is diaphoretic, short of breath, and nauseated. He
states the sternal pain came on suddenly while watching a football game. He had been mowing his yard and
decided to rest. The emergency physician gives L.J. a nitroglycerin tablet and connects him to an ECG monitor.
Cardiac biomarkers (CK-MB, troponin, and myoglobin) with an IMA and a chest x-ray are requested STAT.
Morphine sulfate 2 mg is given intravenously. Oxygen is given by mask at 4 liters/minute. L.J.'s apical pulse is
102 beats/min and his blood pressure is 130/88 mm Hg. A cardiac catheterization with fluoroscopy is ordered to
determine the patency of the coronary blood vessels and functioning of the heart muscle.

Three hours after admission, crackles are heard in the lungs.
The following questions will guide your development of a nursing care plan for the case study.

1. List symptoms/clinical manifestations, other than L.J.’s, that a client may experience when having a myocardial
infarction.

2. List two reasons morphine sulfate was given to L.J.
3. List two other diagnostic tests that may have been ordered for L.J.
4. List subjective and objective data a nurse would want to obtain about L.J.
5. Write three individualized nursing diagnoses and goals for L.J.
6. L.J. is moved from the critical care unit. List pertinent nursing actions a nurse would do in caring
for L.J. related to:
oxygenation activity
cardiac output medications
comfort/rest teaching

7. List teaching that L.J. will need before his discharge.
8. List at least three successful client outcomes for L.J.

9. How might the MI symptoms for a woman differ from L.J.’s symptoms?

« The function of the heart is to pump blood through the - Typical symptoms experienced by a person with cardiac
vascular system. Blood is the medium by which oxygen problems include chest pain, dyspnea, edema, fainting,
and nutrients are provided to the body cells and carbon palpitations, diaphoresis, and fatigue.
dioxide and waste products are removed from the body - Alipid profile and cardiac biomarkers provide diagnostic
cells. information about the risk of heart disease and the

« The coronary arteries supply blood to the heart. If the occurrence of a myocardial infarction.
blood flow through these vessels becomes diminished or . A dysrhythmia is an irregularity in the rate, rhythm, or

occluded, ischemia to the heart tissue occurs, resulting in conduction of the electrical system of the heart.
angina or a myocardial infarction.
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Inflammatory or infectious conditions of the heart
include endocarditis, myocarditis, and pericarditis.
Endocarditis may cause valvular heart disease with the
possibility of the valve needing to be surgically repaired
(valvuloplasty) or replaced with a mechanical (caged-ball
valve or tilting-disk valve) or biological valve from a calf,
pig, or human.

Atherosclerosis causes a narrowing and occluding of
vessels and is a primary cause of angina and myocardial
infarction.

Surgical treatment for angina includes a PTCA,
intracoronary stent, transcatheter ablation, or a coronary
artery bypass graft.

Heart failure is often the final stage of many other heart
conditions in which the heart is no longer able to fulfill the
demands of the body.

To assess the peripheral vascular system, the nurse assesses
pain, pulse, pallor, paresthesia, and paralysis.

CHAPTER 5 Cardiovascular System 159

Three factors leading to the formation of a clot—pooling
of blood, vessel trauma, and a coagulation problem—are
called Virchow’s triad.

A client with a DVT may be asymptomatic or may have
warmth and tenderness at the site, edema of the extremity,
a positive Homans’ sign, cyanosis of the foot, and a
sensation of heaviness or tightness in the extremity.

It is important for the nurse to measure the leg
circumference every shift and check peripheral pulses for
the client with a thrombus.

The cause of varicose veins is incompetent valves and
veins that have lost their elasticity.

Primary Raynaud’s disease is an intermittent spasm of

the digital arteries and arterioles, resulting in decreased
circulation to the digits.

Symptoms of an aneurysm depend on the location of the
aneurysm in the body. Aneurysms are often asymptomatic
until they start leaking or pressing on other structures.

1. To assess a client with right-sided heart failure, the
nurse would:

1. listen for a pericardial friction rub.
2. listen for amuffled S and S, heart sound.
3. check for distended neck veins with the bed at a
45-degree angle.
4. assess for radiation of the squeezing sensation
under the sternum.
2. Itisimportant to teach a client with angina to:
1. take antibiotics before having dental work.
2. carry nitroglycerin tablets at all times.
3. perform the Valsalva maneuver daily.
4. massage the carotid sinuses in the neck.
3. A nursing intervention to improve cardiac
output is:
1. encouraging the client to verbalize fears.
2. teaching the side effects of new medications.
3. areferral to a dietitian for low-sodium diet
instructions.
4. administer oxygen per physician orders.
4. Instructions to a client on anticoagulant therapy
include:
1. taking Coumadin twice a day.
2. watching for symptoms of bleeding.
3. taking over-the-counter medications as needed.
4. no dietary or activity limitations.
5. The first step of the stepped-care approach in
treating hypertension is:
1. lifestyle changes.
2. diuretics.
3. betablockers.
4. adding a second or third antihypertensive.
6. A client is admitted to the emergency room with
chest pain. The first nursing intervention is:
1. attach the client to an ECG monitor.

2. administer oxygen.

3. listen to the heart sounds.

4. order cardio biomarkers.

7. A client is diagnosed with coronary artery disease
and his physicians recommended a coronary bypass
giving the client the option of a robotic CABG. The
client and his wife ask the advantages of a robotic
CABG as compared to a traditional CABG. The
nurse states the advantages of robotic CABG as:
(Select all that apply.)

1. The client has less bleeding.

The client’s recovery is 6 to 8 weeks.

The client will require less medication.

The surgeon will do a complete sternotomy.

The client has a risk of increased infection.

. The client’s hospital stay is shorter.

8. What ECG wave represents ventricular
repolarization?

1. P wave.

2. QRS complex.

3. ST segment.

4. T wave.

9. A client is admitted to the floor from an intensive
care unit and has a pacemaker pulse generator
lying beside his body. The client asks whether he
will have to live the rest of his life with the pulse
generator hanging from his body. The nurse’s best
response is:

1. No, this is a temporary pacemaker. Your heart
has maintained a regular rhythm for 2 days. As
your heartbeat continues to stabilize, it will be
removed.

2. No, this is a temporary pacemaker. If you would
need a permanent pacemaker, the energy source
would be placed in a belt you will wear around
your waist.

v R
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3. Yes. The pacemaker wires will be connected to an
energy source and placed in a belt you will wear
around your waist.

4. No, this pacemaker will be changed to an ICD
that will regulate your heart with intermittent
electrical shocks. It will also regulate the rhythm
of your heart.

10. A client was admitted to the unit from the
postoperative recovery room. He has a history of
venous thrombus. Nursing measures to prevent
the formation of a clot are to: (Select all that

apply.)

ambulate the client as soon as ordered.

. encourage the client to exercise his legs, such
as making circular movements with his feet to
increase circulation.

3. encourage the client to rest in bed when he is

dismissed.

4. request an order for a pneumatic compression

device if the client does not have one.

5. check Homans’ sign every shift.

6. limit his fluid intake to 200 mL per shift.

Sl
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Hematologic and Lymphatic
Systems

MAKING THE CONNECTION

Refer to the following chapters to increase your understanding of the hematologic and

lymphatic systems:

Adult Health Nursing

+ Oncology + Endocrine System
+ Respiratory System o Immune System

+ Cardiovascular System

LEARNING OBJECTIVES

Upon completion of this chapter, you should be able to:

¢ Define key terms.

¢ Relate anatomy and physiology of the blood and lymph systems to disease
processes.

¢ Relate diagnostic test results to the blood and lymph disorders.

¢ Describe nursing interventions in caring for clients with blood and lymph
disorders.

¢ Assist in developing a nursing care plan for clients with blood and lymph disorders.

KEY TERMS

agranulocytosis hemarthrosis leukopenia
apheresis hematocrit lymphoma
autologous hematopoiesis phlebotomy

- bands hemolysis purpura
blastic phase hyperuricemia reticulocyte
erythrocytapheresis idiopathic sickle
fibrinolysis leukocytosis thrombocytopenia
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INTRODUCTION

The hematologic system of the body consists of blood and
blood-forming organs. Blood consists of formed elements
(red blood cells, white blood cells, and platelets) and plasma.
As blood is pumped through the body, it carries essential
substances to the tissues and removes waste products from
the tissues. Disorders of the hematologic system usually result
from abnormal production or functioning of the cells. Some
of these disorders are the result of genetics, environment, or
pathogenic organisms.

The lymph system consists of lymph vessels, nodes, and
organs. Lymph vessels collect and return lymph fluid to the
blood vessels through the right and left lymphatic ducts at the
right and left subclavian veins. The functions of the lymph
system are assisting with immunity, controlling edema, and
absorbing digested fats.

Medical management, nursing diagnoses, goals, and
interventions are given for each blood and lymph disorder.
A thorough understanding of the blood and lymph disorders

equips the nurse to provide quality client care.

ANATOMY AND PHYSIOLOGY
REVIEW

The anatomy and physiology of the blood and lymphatic
systems are discussed in the following section.

BLoobp

The heart pumps S to 6 liters of blood per minute through the
circulatory system of an adult. Blood is an aqueous mixture
consisting of plasma and cells (Figure 6-1).

Plasma

Plasma is a straw-colored liquid consisting of approximately
90% water and 10% proteins. The water component assists
in transporting body nutrients, hormones, antibodies, elec-
trolytes, and waste; regulating blood volume; and control-
ling body temperature. The proteins are albumin, globulins,
and fibrinogen. Albumin controls the volume of the blood
and blood pressure by osmotic pressure that pulls tissue
fluid into the capillary system. There are three types of
globulins: alpha, beta, and gamma. Alpha and beta globu-
lins are secreted by the liver and are carrier molecules for
substances. Gamma globulins are antibodies important in
the immune response of the body. Fibrinogen changes into
fibrin, a solid that controls bleeding in the blood-clotting
mechanism of the body. The formed elements in plasma
are red blood cells (RBCs), white blood cells (WBCs), and
platelets.

Red Blood Cells

Red blood cells, also called erythrocytes, are the most numer-
ous blood cells in the body, generally 4.5 to 6.1 million/mm?
in an adult. RBCs are biconcave disks that do not have a
nucleus. They are about the size of the smallest capillary but
are flexible and capable of changing shape so they can squeeze
through the capillaries.

RBCs, in conjunction with the respiratory and circulatory
systems, oxygenate body tissues. In the capillary bed of the
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Granular and nongranular white blood cells

FIGURE 6-1 The Cells in Blood; A, Red Blood Cells
(erythrocytes); B, Platelets (thrombocytes); C, White Blood
Cells (leukocytes)

alveoli, blood receives oxygen (0O,), and carbon dioxide (CO,)
is eliminated. The O -enriched RBCs (oxyhemoglobin) carry
O, to systemic capillaries, where O, is exchanged for carbon
dioxide (CO,). The CO,-laden blood then returns the CO, to
the alveoli in the lungs, where it is again exchanged for oxygen.
The CO, is exhaled from the body with each breath. Hemoglobin
is a protein in the RBC that carries O, and is responsible for the
exchange of O, and CO,.

The average life span for an RBC is 120 days. Blood cells
originate from a single stem cell that proliferates and differenti-
ates into lymphoid stem cells or blood stem cells (Figure 6-2).
The lymphoid stem cells further divide and differentiate into T
cells and B cells. The blood stem cells divide and differentiate

Lymphoid stem cel - T
B cells

Stem cell
RBCs

Blood stem cell ——— —WBCs

Platelets
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FIGURE 6-2 Origin of T Cells, B Cells, RBCs, WBCs, and
Platelets
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into RBCs, WBCs, and platelets. The process of blood cell pro-
duction and development is called hematopoiesis. RBCs are
produced daily by the bone marrow according to the demand of
the body. When the partial pressure of O, decreases, a renal hor-
mone, erythropoietin, stimulates the bone marrow to produce
more immature RBCs (reticulocytes), which are released
into the bloodstream. These reticulocytes develop into mature
red blood cells. The number of circulating reticulocytes is used
as a diagnostic tool for RBC disorders.

As RBCs age, their outer membrane deteriorates and they
are destroyed by large macrophages in the liver and are filtered
out of the body by the spleen. The iron from heme in the old
RBCs is used in the production of new RBCs.

Hematocrit is the percentage of blood cells in a volume
of blood. A normal hematocrit for a woman is 38% to 47%
and, for a man, 40% to 54% (Daniels, 2009).

White Blood Cells

White blood cells (WBCs), also called leukocytes, fight infec-
tion and assist with immunity. The life span of a WBC varies,
depending on the type of WBC. Neutrophils, basophils, and
eosinophils live from a few hours to days, whereas lymphocytes
and monocytes live from days to years. The normal WBC count
is 4,100 to 10,800/mm?® of blood (Daniels, 2009). An increased
number of WBCs (leukocytosis) may signify the presence
of an infection, inflammation, tissue necrosis, or leukemia. A
decreased number of WBCs (leukopenia) may indicate bone
marrow failure, a massive infection, dietary deficiencies, drug
toxicity, or an autoimmune disease.

WBCs are classified as granulocytes or polymorpho-
nuclear leukocytes (PMNs, or polys) and agranulocytes.
The granulocytes have granules (grainy substances) in their
cytoplasm, and the agranulocytes do not. Granulocytes are
divided into three types: the neutrophils, eosinophils, and
basophils. Agranulocytes are classified into two groups:
monocytes and lymphocytes. Neutrophils are the most
numerous, comprising approximately 60% of the total num-
ber of WBCs. The main function of neutrophils is to digest
and kill microorganisms. If a client has an acute infection,
the bone marrow is stimulated to produce more neutrophils,
resulting in an increased circulation of immature neutrophils
called bands. An increased production of neutrophils indi-
cates the presence of an acute infection. An increased number
of basophils and especially of eosinophils indicates an allergic
response.

Monocytes become macrophages, cells that destroy
dead and injured cells and bacteria. There are two types of
lymphocytes, T cells and B cells, which are involved in the
body’s immune response.

Platelets

Platelets (thrombocytes) are not typical cells but non-
nucleated, granular ovoid, or spindle-shaped cell fragments.
The normal life span of a platelet is approximately 10 days.
Platelets are active in the clotting mechanism of the body.
When platelets flow over a rough or damaged area in a vessel,
they adhere to the area and release thromboplastin and clot-
ting factors that start the blood-clotting process. They also
secrete prostaglandins and serotonin, which cause the vessel
to constrict, thereby decreasing the blood flow through the
area. Prothrombin, thromboplastin, and calcium ions form
thrombin, which joins with fibrinogen to form fibrin. The
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FIGURE 6-3 The Process of Clot Formation

fibrin strands seal the opening or area, and a clot is formed
(Figure 6-3).

Blood Types

Genetically determined antigens called agglutinogens are
located on the surface of RBC membranes. The A and B
antigens constitute the ABO blood group. If the A antigen is
on the RBC membrane, the client has type A blood. If the B
antigen is on the RBC membrane, the client has type B blood.
If both an A and a B antigen are present, the client has type
AB blood, and if no antigen is present, the client has type O
blood.

Type A blood has anti-B antibodies in the serum, and
type B blood has anti-A antibodies. If a person with type A
blood receives type B blood during a transfusion, the anti-B
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antibodies attack the infused RBCs and hemolyze (destroy)
them. The hemolyzing of RBCs releases hemoglobin that
potentially causes kidney damage.

A person with AB blood has neither anti-A nor anti-B
antibodies in the serum. People with AB blood are theoretically
universal recipients because they can receive blood from all
blood types. Type O blood has no antigens that the antibodies
can attack. Persons with type O blood can theoretically give
blood to persons having any type of blood. Persons with type O
blood are called universal donors. The terms universal recipient
and universal donor are only theoretical because during blood
transfusions, blood incompatibilities can occur because of other
types of antigens.

There are 14 different blood groups and more than 100
different antigens. The different blood groups vary in number
with different ethnic groups.

Rh Factor

Another factor to consider during blood transfusions is the Rh
factor. Persons who have Rh antigens (the D antigen) are Rh
positive. Those who do not have Rh antigens on their RBC
membranes are Rh negative. Approximately 85% of Caucasian
people have Rh-positive blood and 15% have Rh-negative
blood. The African-American population has 93% and 7%,
respectively (Daniels, 2009).

If a person with Rh-negative blood is exposed to Rh-
positive blood during a blood transfusion or during childbirth,
anti-Rh antibodies form in the blood serum. When a person
with Rh-negative blood is exposed a second time to Rh-positive
blood, the anti-Rh antibodies will react with the Rh-positive
blood and cause hemolysis of the infused blood and a severe
blood reaction.

Blood Transfusions

Blood transfusions are given to replace needed blood com-
ponents because of hemorrhage, anemia, clotting disorders,
or blood deficiencies. Transfusable blood products are whole
blood, packed red cells, platelets, fresh frozen plasma, and
cryoprecipitate. Whole blood is given to increase blood volume
and the various blood components. Packed red cells are given
for anemia. Platelets assist in controlling bleeding. Fresh frozen
plasma is administered for clotting disorders. Cryoprecipitate
corrects fibrinogen deficiencies.

Before blood products are given, the lab does a type and
crossmatch to check compatibility between the donor’s blood
type and Rh factor and the client’s blood type and Rh factor.
The lab also checks all blood products for HIV and hepatitis B

Jehovah'’s Witnesses and Blood

e Many Jehovah's Witnesses agree to autologous
blood transfusions.

e Some Jehovah's Witnesses allow the use of cer-
tain blood volume expanders and carry a card
identifying the desired expanders.

and C viruses. When administering a blood transfusion, handle
blood gently so the cells are not damaged. Administer blood
within 30 minutes of obtaining it from the laboratory refrig-
erator. Take baseline vital signs—temperature, pulse, and blood
pressure—before administering the blood product. Once the
transfusion is started, temperature and pulse are measured
after 15 minutes, 30 minutes, and then hourly; blood pressure
is measured hourly during the transfusion. Blood is generally
administered through a peripheral vein using an 18- or 19-gauge
cannula. A large cannula is used so the blood cells do not break
when passing through the cannula.

Before the transfusion, two nurses check the compatibility
of the blood product with the client’s blood. The first S0 mL is
given within 5 to 10 minutes. The client is observed closely for a
hemolytic blood reaction during this time. If a client experiences
any symptoms of a reaction, the infusion is stopped immediately
and the physician notified. Follow institutional protocol.

A blood transfusion should be completed within 4 hours of
the start of administration. No medications are given at the blood
administration site during infusion. Blood is administered with
0.9% sodium chloride solution since other solutions cause the
blood to clot.

Autologous Transfusion If time and the client’s condi-
tion permit, autologous (“from self”) blood as opposed to
homologous (“from a donor”) blood is collected and saved
for the client. This may be used for elective surgeries. An
alternate procedure is to recover the blood lost during
surgery and transfuse it back into the client. The use of
autologous blood eliminates the possibility of a transfusion
reaction and prevents the transmission of disease.

LYMPHATIC SYSTEM

The lymphatic, or lymph, system is a separate vessel system.
The two main functions of the lymph system are to transport
excess fluid from the interstitial spaces to the circulatory system
and to protect the body against infectious organisms.

Lymph Fluid and Vessels

Lymph fluid is pale yellow. Fluid and substances move from
the plasma through the capillary walls and become intersti-
tial fluid (Figure 6-4). As fluid accumulates in the interstitial
space, pressure within the interstitial space increases. The
interstitial fluid then diffuses through the lymphatic vessel
wall into the lymph vessel.

Semilunar valves in the lymphatic vessels assist the lymph
system in returning the interstitial fluid, which is now called
lymph, to the venous system. When the valves do not work
properly or the vessels become obstructed, edema occurs.
The pumping action or contractions of the skeletal muscles
and the rhythmic action of the respiratory muscles assist in
the movement of the lymph toward the subclavian veins. The
right lymphatic duct drains lymph from the right side of the
head, neck, thorax, and arm into the right subclavian vein.
The lymph from the rest of the body drains into the left sub-
clavian vein through the thoracic duct.

Lymph Nodes

Lymph nodes are scattered throughout the body along the lymph
vessels (Figure 6-5) and contain dense patches of lymphocytes
and macrophages. Lymphocytes act against such foreign particles
as viruses and bacteria. Macrophages ingest and destroy foreign
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FIGURE 6-4 Flow of Fluid from the Blood into the
Lymphatic System
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FIGURE 6-5 The Lymphatic System
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substances, damaged cells, and cellular debris. The superficial
lymph nodes in the neck, axilla, and groin can be palpated,
especially when infected and swollen. The tonsils in the pharynx
and Peyer’s patch in the mucosal lining of the ileum are located
deeper within the body and cannot be palpated.

As lymph is collected from body tissues, cancer cells
enter the lymphatic system and escape into the circulation or
to other body tissues, such as the lungs. Wherever the cancer
cells collect, more cancer cells are produced. This is the way
cancer spreads to other body parts. Lymph nodes are biopsied
to check for the spread of cancer.

Lymph Organs
The spleen and thymus are lymph organs. The spleen removes
old RBCs, platelets, and microorganisms from the blood.
Approximately 350 mL of blood are stored in the spleen and
approximately 200 mL can be pumped out within a minute into
the body as needed (Thibodeau & Patton, 2009). During an
infection, the spleen enlarges to produce and release monocytes
and lymphocytes. Lymphocytes in the lymph tissue differenti-
ate into T lymphocytes (T cells) and B lymphocytes (B cells).
In infancy and childhood, the thymus gland is large but
decreases in size with age. In advanced age, it is replaced with
fat and connective tissue. The thymus performs an important
role in the special processing and proper functioning of the
thymus-derived T lymphocytes (T cells). The T cells are
actively involved in immunity.

ASSESSMENT

Information is based on client report, physical examination,
and diagnostic tests.

SUBJECTIVE DATA

Biological and demographic data, including age, sex, ethnic back-
ground, and race, are important for many hematologic problems.
Inquire about the client’s occupation and hobbies because of
possible exposure to radiation or chemicals. Past military expe-
rience is also important because some military personnel have
been exposed to toxic chemicals. Obtain a medication history,
including prescription and over-the-counter medications. Note
recent or recurring infections, night sweats, palpitations, bleeding
problems, previous blood transfusions, and any complications.

Assess neurological functioning by asking if the client has
experienced any cognitive or mental difficulties or numbness
and tingling of the extremities. A headache may indicate a low
erythrocyte count or intracranial bleeding. Note hearing or
vision difficulties.

Ask about past surgeries and any complications from surger-
ies; if the client has had a duodenal, gastric, or ileal resection, the
absorption of iron and vitamin B12 may be affected. Alcohol use
affects vitamin intake and is caustic to the gastrointestinal (GI)
tract. Ask about the presence of blood in the stool or urine and
any anorexia, nausea, vomiting, oral discomfort, or problems
with taste perception. A diet history is helpful when reviewing the
erythrocyte level. Inquire if the client has difficulty accomplishing
ADLs because of decreased energy.

OBJECTIVE DATA

Begin by obtaining the client’s height, weight, and vital signs.
An elevated temperature is an indication of an infection. Note
recent weight gains or losses.

Copyright 2010 Cengage Learning, Inc. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.



168  UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

Laboratory tests are very important when assessing the
hematologic and lymphatic systems. The nurse compares past
and present laboratory results.

Palpate the lymph nodes in the neck, axillae, and groin;
normal findings include small (0.5-1.0 cm) nodes that are freely
movable, firm, and nontender. Tender nodes indicate inflamma-
tion. Hard, fixed nodes may be malignant. See Table 6-2 for the
general “Rules of Thumb” regarding abnormal lymph findings.

Next, inspect the skin and extremities for petechiae,
bruises, lesions, and brittle nails. Check urine and stool
for blood. Note dyspnea, an enlarged abdomen, or swollen
joints. Refer to Box 6-1, Questions to Ask and Observations
to Make When Collecting Data, for guidance in completing
the client’s hematology and lymphatic assessment.

COMMON DIAGNOSTIC TESTS

Commonly used diagnostic tests for clients with symptoms of
blood and lymph system disorders are listed in Table 6-3.

RBC DISORDERS

Reduced production of RBCs results in anemia, of WBCs
results in infections, and of platelets results in bleeding.

RBC disorders discussed in this section are anemias and
polycythemia vera. The nursing process for anemias is pre-
sented after the discussion of sickle cell anemia because the
nursing diagnoses, goals, and interventions are similar for all
anemias.

Anemia is a common hematopoietic disorder in which
the client has a decreased number of RBCs and a low hemo-
globin level. The causes for anemia are a decreased production
of RBCs, an increased destruction of RBCs, or a loss of blood.
Anemias discussed in this section are iron deficiency anemia,
hypoplastic (aplastic) anemia, pernicious anemia, acquired
hemolytic anemia, and sickle cell anemia.

ron deficiency anemia is the most common type of ane-

mia and occurs when the body does not have enough
iron to synthesize functional Hgb. The decrease in iron
may be caused by dietary deficiency, but the most com-
mon cause is blood loss such as in women with heavy
menstrual periods or slow, chronic blood loss from a peptic
ulcer, kidney or bladder tumor, colon polyp, or colorectal
cancer (Mayo Clinic, 2009). Decreased iron absorption,
menstruating women, or an increased need for iron such as

BOX 6-1 QUESTIONS TO ASK AND OBSERVATIONS TO MAKE WHEN COLLECTING DATA

Subjective Data

Do you smoke?

Have you gained or lost weight in the last six
months?

Do you feel fatigued?

Have you noticed a decrease in your energy levels?
Do you get frequent colds or infections?

Do you ever have dizzy spells?

Do your teeth or gums bleed?

Have you experienced any changes in skin color or
sensation? (See Table 6-1.)

Have you noticed any change in the sensation in
your fingers and toes?

Do you experience numbness in your hands or feet?
Do you notice excessive bruising?

Do you have any swollen “glands”? If so, is the
swelling always there or does it come and go? When
is the swelling the worst? Is there any associated
heat?

Do you have any sores that do not heal? Where are
they?

Do you bruise easily?

Do you experience joint pain?

To your knowledge, have you been exposed to HIV?

Objective Data

Observe for apparent lymph nodes in the neck.
Inspect skin for lesions

Palpate the supraclavicular lymph bilaterally in the
indentation just superior to the outer one third of
the clavicle.

Inspect shoulder, elbow, wrist, and finger joints for
edema, bruising, and deformity.

Examine the axillae bilaterally for redness and
visible swelling.

Inspect and palpate lymph nodes.

Inspect for size and symmetry of extremities. If one
extremity is asymmetrical and increased in size, it
may be indicative of lymph drainage obstruction on
that side.

Note and document any wounds or ulcerations,
bruising or changes in vascular patterns.

While your patient is lying supine, palpate the
liver and spleen for tenderness, nodules, or
enlargement.

Inspect hip, knee, ankle, and toe joints for edema,
bruising, and deformity.

Observe the backs of the legs for changes in
vascular pattern.

Inspect joints for edema or deformity and symmetry
in size and shape bilaterally.

Using the pads of the second, third, and fourth
fingers, lightly palpate for superficial lymph nodes.
Use a gentle circular motion in each lymph node
area moving the overlying skin with your fingers.
Note any enlargement or palpable nodes. Observe
your client’s face during palpation for any signs of
discomfort with the exam. All lymph nodes should
normally be nonpalpable and nontender. Lymph
nodes do not have a pulse, so if one is palpated, it is
definitely not lymph.

For lymph nodes that are palpable, be careful

to note size, shape, mobility, temperature, and
consistency.

Palpate the tissues around any enlarged nodes for
changes adjacent to them.
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TABLE 6-1 Common Skin Findings in the Presence of Blood Disorders

169

Pallor Pale color of the skin. Lack of circulating oxygen to tissues. May indicate abnormal
destruction of or lack of production of RBCs.

Purpura Purplish discoloration greater than 0.5 cm in diameter resulting from bleeding under the
skin. May be caused by intravascular defects, platelet disorders, or infection (Seidel, Ball,
Dains, & Benedict, 2006).

Petechiae Reddish discoloration less than 0.5 cm in diameter. Also caused by platelet disorders,
infection, and vasculitis.

Ecchymosis Red-purple bruising caused by tissue injury and bleeding underneath the skin.

Spider angioma

Small red center with red “spider leg” projections. May be caused by liver disease and

vitamin B deficiency (Seidel, Ball, Dains, & Benedict, 2006).

during growth periods or pregnancy are also causes. Iron
deficiency anemia is more frequently found in premature or
low-birthweight infants, adolescent girls, alcoholic clients,
and the elderly. The symptoms are fatigue, palpitations,
tachycardia, exertional dyspnea, weakness, and pallor. Cli-
ents with chronic anemia have pica, stomatitis, glossitis,
and brittle hair. Diagnostic tests reveal decreased RBCs, a
low Hgb level, a low Hct, a low serum iron, and a high total

iron-binding capacity (TIBC).

MEDICAL-SURGICAL
MANAGEMENT

&1 Pharmacological

An oral iron preparation, usually ferrous sulfate (Feosol) is
ordered. These preparations are not given with food or milk
because they interfere with iron absorption. The administration
of iron with orange juice or vitamin C-rich drinks increases iron
absorption. Iron dextran (InFeD), an intramuscular iron prepa-
ration, is given only in the upper, outer quadrant of the buttocks,
deep IM with Z-track method.

Diet

A diet high in iron is encouraged. Foods rich in iron are red
meats, fish, raisins, apricots, dried fruits, dark green vegetables,
dried beans, eggs, and iron-enriched whole-grain breads. An
increase of vitamin C in the diet assists in the absorption of
iron. If the client has a loss of appetite, small frequent snacks
are tolerated better than three large meals.

Iron Deficiency Anemia

How are the symptoms of iron deficiency anemia
related to a decreased red blood cell count and
decreased hemoglobin?

TABLE 6-2 General “Rules of Thumb”
Regarding Abnormal Lymph Findings

Inflamed Lymph Nodes Malignant Lymph Nodes

Enlarged Small
Soft Hard
Mobile Attached to over- or
underlying surfaces
Tender Nontender
Activity

Space daily activities to provide rest periods between times of

exercise.

he bone marrow decreases or stops functioning in

a client with aplastic anemia. The client with aplas-
tic anemia has pancytopenia, a decrease in the number
of RBCs, WBCs, and platelets. In most cases the cause
is unknown, but genetic factors are suspected. Secondary
aplastic anemia is caused by exposure to viruses, chemicals
(benzene or airplane glue), radiation, or medications. Some
medications that cause aplastic anemia are chloramphenicol
(Chloromycetin), mephenytoin (Mesantoin), trimethadione
(Tridione), mechlorethamine or nitrogen mustard (Mustar-
gen), methotrexate (Folex PFS), 6-mercaptopurine or 6-MP
(Purinethol), and phenylbutazone (Butazolidin). Symptoms
include fatigue, weakness, palpitvations, headaches, fever,
mouth ulcers, petechiae, gingival bleeding, and epistaxis.
These clients are extremely ill. Diagnosis is confirmed by a
bone marrow aspiration.
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TABLE 6-3 Common Diagnostic Tests for
Blood and Lymphatic System Disorders

Partial thromboplastin time (PTT)

Activated partial thromboplastin time (APTT)
Bleeding time

Blood culture and sensitivity

Coombs’ test (direct antiglobulin test)

D-dimer test (fragment D-dimer, fibrin degradation
fragment)

Erythrocyte sedimentation rate (sed rate, ESR)
Folic acid (folate level)
Hematocrit (Hct)
Hemoglobin (Hgb)
Hemoglobin electrophoresis
International normalized ratio (INR)
Platelet count
Protein electrophoresis (immunofixation electrophoresis)
Prothrombin time (PT, protime)
Red blood cells (RBCs)
Serum ferritin
Sickledex (Sickle cell test)
Total iron binding capacity (TIBC)
White blood cells (WBCs)
Differential count
Granulocytes
Basophils
Eosinophils
Neutrophils
Bands
Agranulocytes
Lymphocytes
Monocytes
Bone marrow aspiration

Radiologic lymphangiogram

MEDICAL-SURGICAL
MANAGEMENT
Medical

The cause of aplastic anemia is removed if possible. Immu-
nosuppressive therapy with antithymocyte globulin or
ATG (Atgam) and cyclosporine is given to suppress the
reaction causing the aplastic anemia and to allow the cli-
ent’s bone marrow to recover. A client who has a good
response will improve in 3 to 6 months. The response rate
is 70% to 80% (Aplastic Anemia & MDS International

COURTESY OF DELMAR CENGAGE LEARNING

UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

Foundation, 2006). Transfusions of packed red cells and
platelets are given as needed.

Surgical

A bone marrow transplant is performed if the client’s bone
marrow fails to respond to treatment. Cyclosporine (San-
dimmune), an immunosuppressant, is given for a bone
marrow transplant to decrease the graft rejection. The best
response occurs in a young client who has not previously
had a transfusion because transfusions increase bone mar-
row graft rejection. Bone marrow transplants from a human
leukocyte antigen- (HLA-) matched sibling donor are the
treatment of choice for clients younger than 30 years of age.
The treatment of choice for an older adult or a client who
does not have an HLA-matched sibling donor is immuno-
suppression with ATG and cyclosporine. (Bone marrow
transplants are discussed in the section on acute myelocytic
leukemia.)

Pharmacological

Infections are treated with antibiotics. Steroids and androgens
are sometimes used to stimulate the bone marrow.

he parietal cells of the gastric mucosa secrete a protein

intrinsic factor that is essential for the proper absorp-
tion of vitamin B ,. Pernicious anemia is an autoimmune
disease in which the parietal cells are destroyed and the gas-
tric mucosa atrophies. Without the secretion of the intrinsic
factor, vitamin B, cannot be absorbed in the distal portion
of the ileum.

The onset of the disease occurs around the age of 60.
Pernicious anemia occurs most frequently in women of
Northern European descent and some African Americans.
Pernicious anemia occurs in clients who have had a gastrec-
tomy with the section of the stomach removed that secretes
the intrinsic factor. High levels of serum homocysteine and
methylmalonic acid (MMA) are confirming diagnostic tests
(NIH, 2009).

Pernicious anemia has an insidious onset because the
body can store 3 to S years’ worth of vitamin B, in the
liver. Neurologic changes, paresthesia, and numbness occur
before lab tests identify vitamin B, deficiency (Holcomb,
2001). Symptoms include extreme weakness, a sore tongue,
edema of the legs, ataxia, dizziness, dyspnea, headache, fever,
blurred vision, tinnitus, jaundice with pallor, poor memory,
irritability, and loss of bladder and bowel control. The client
has decreased sensitivity to heat and pain because of neuro-
logical involvement. Clients with pernicious anemia are highly
susceptible to gastric carcinoma and are monitored closely for
symptoms.

MEDICAL-SURGICAL
MANAGEMENT

Pharmacological

Topical anesthetics are given to relieve oral discomfort during
the acute phase of the disease. Vitamin B,,, cyanocobalamin
crystalline (Rubesol-1000) is given IM until the Het returns
to normal. Then it is given monthly for the rest of the client’s
life. The frequency of administration depends on the client’s
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70 PROFESSIONAL

Vitamin B , Deficiency

Strict vegetarians are at risk for vitamin B,,
deficiency. A dietary supplement of vitamin B,, is
the treatment.

symptoms and response to the medication. Oral administra-
tion of vitamin B, is not effective because vitamin B , cannot
be absorbed without the intrinsic factor. Folic acid or folate
(Folvite) is prescribed. Encourage the client to increase
folic acid in the diet by eating green leafy vegetables,
meat, fish, legumes, and whole grains. Iron is usually not
prescribed because once the condition is corrected with
regular administration of cyanocobalamin, erythrocytes are
produced and the Hgb and Hct return to normal.

In hemolytic anemias, hemolysis, or destruction of RBCs,
occurs, and iron and hemoglobin are released. Several causes
for acquired hemolytic anemia are an autoimmune reaction,
radiation, blood transfusion, chemicals, arsenic, lead, or medi-
cations. Sulfisoxazole (Gantrisin), penicillin, and methyldopa
(Aldomet) are medications that cause hemolysis. A substance
produced by the bacterium Clostridium perfringens also causes
hemolysis. Clients may not notice symptoms or experience a
severe reaction. Symptoms are mild fatigue and pallor. More
severe symptoms include jaundice, palpitations, hypotension,
dyspnea, and back and joint pain. Diagnostic tests reveal a low
Hgb and Hct and an increased level of lactate dehydrogenase
(LDH). LDH is an enzyme in the heart, liver, kidneys, skeletal
muscle, brain, RBCs, and lungs. As these tissues are damaged,
LDH is released into the bloodstream, causing an elevated
LDH.

MEDICAL-SURGICAL
MANAGEMENT

Medical

Treatment is aimed at removing the cause, if possible. Clients
are given blood transfusions or erythrocytapheresis (a pro-
cedure that removes abnormal RBCs and replaces them with
healthy RBCs).

Surgical
The spleen destroys RBCs. In severe cases of hemolytic ane-

mia, a splenectomy is performed in an attempt to stop the
destruction of RBCs.

& Pharmacological

Corticosteroids are administered to decrease the autoim-
mune response. Folic acid is given to increase the production
of RBCs.

171

* ANEMIA)

Sickle cell anemia is also known as inherited hemolytic
anemia or sickle cell disease. This genetic disorder has
abnormal hemoglobin S rather than hemoglobin A in the
RBCs. Sickle cell anemia is caused by a recessive gene or
genes that are passed through the generations (Figure 6-6).
The client with one s gene has sickle cell trait (Hb sA) and is
asymptomatic but is a carrier of the disease. The client with
sickle cell anemia has two s genes (Hb ss) and manifests
symptoms.

The condition occurs most frequently in African-American
clients, with an estimated 1,000 infants born with sickle cell
disease each year in the United States (SCDAA, 2005). It also
occurs in persons from Asia Minor, India, and the Mediterra-
nean and Caribbean areas.

Sickle cell tests are done on infants to diagnose sickle cell
trait or disease. A screening test to detect the presence of Hb S
is Sickledex or sickle cell test. If Hb S is present, a hemoglobin
electrophoresis is done to distinguish between sickle cell trait
and sickle cell disease. If the hemoglobin electrophoresis test
is negative, the client has the sickle cell trait and not sickle cell
disease.

Situations that precipitate sickle cell crisis are dehy-
dration, deoxygenation, acidosis, and temperature changes
(Platt, Beasley, Miller, & Eckman, 2002). In these situations
crystallization of hemoglobin is promoted, which forces the
RBC:s to sickle, ie., become crescent-shaped and elongated

no sickle cell
disease or trait

&t T

trait trait

sickle cell
trait

-k.

trait

T

sickle cell
anemia

trait

FIGURE 6-6 Inheritance of the Sickle Cell Trait and Sickle
Cell Anemia
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Normal red
blood cell

Sickle-shaped
red blood cell

FIGURE 6-7 Blood Cells Magnified through a Scanning
Electron Microscope Show Normal and Sickle-Shaped Red
Blood Cells (Courtesy of Phillips Electronic Instruments Company.)

and obstruct vessels, especially capillaries (Figure 6-7) (Platt
et al,, 2002). The area normally supplied by these obstructed
blood vessels becomes infarcted and ischemic. The destruc-
tion of sickled RBCs in 12 to 15 days causes chronic anemia;
the heart enlarges in an attempt to circulate more blood
for adequate oxygenation of body tissues. Other symptoms
include fatigue, jaundice, chronic leg ulcers, tachypnea, dys-
pnea, and arrhythmias. When the client experiences a sickle
cell crisis, there is fever, severe pain, and loss of blood supply
to various organs because of obstructed vessels. Areas most
frequently affected are the joints, bone, brain, lungs, liver, kid-
neys, and penis. Joints become painful, swollen, and immobile.
Clients experience cerebrovascular accidents, renal failure,
pulmonary infarction, shock, and priapism (a continuous,
painful erection).

Assess extremity circulation frequently by doing capillary
refill, peripheral pulses, and temperature. Application of warm
compresses to painful areas relieves pain. Encourage the client
to avoid restrictive clothing and anything that may restrict
circulation. Teach clients to avoid high altitudes and have
adequate fluid intake.

CLIENTTEACHING
Sickle Cell Anemia

e Encourage client to avoid high altitudes and
nonpressurized airplanes.
Encourage adequate fluid intake because dehy-
dration causes a sickle cell crisis.

Treat all infections promptly.

Encourage client to tight-fitting, restrictive
clothing, and strenuous exercise, smoking, and
cold temperatures.

Encourage client to receive yearly flu vaccine
and pneumococcal vaccine.

MEDICAL-SURGICAL
MANAGEMENT

Medical

Infections are treated promptly with antibiotics. Large
amounts of oral and intravenous fluids (3-S5 L/day) are
given to remove the by-products of broken RBCs. Oxygen is
administered based on pulse oximetry and ABGs to combat
deoxygenation. Skin grafting is necessary for chronic leg
ulcers.

Genetic counseling is recommended for clients with
sickle cell trait and sickle cell anemia. There may be more
openness to counseling if the counselor is from the same com-
munity as the client.

o, Pharmacological

Hydroxyurea (Droxia) reduces the frequency of painful crisis
and the need for blood transfusions in adults (Spratto & Woods,
2004). Folic acid or folate (Folvite) is administered daily to assist
in the production of RBCs. Pentoxifylline (Trental) reduces
blood viscosity and increases RBC flexibility. Blood transfusions
are given during a crisis.

Patient-controlled analgesia (PCA) with morphine is
effective during a crisis. The client is progressed from narcot-
ics to nonnarcotic analgesics as indicated.

Use the table and compare the etiologies, diagnostic tests, symptoms, treatments, and nursing interventions of

the listed anemias.

Iron deficiency | Aplastic Pernicious Acquired hemolytic | Sickle cell
anemia anemia anemia anemia anemia
Etiology
Diagnostic tests
Symptoms
Treatments

Nursing interventions
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NURSING MANAGEMENT

Assess weight, vital signs, apical and peripheral pulses,
breath sounds, color, abdominal tenderness, and signs of
bruising or jaundice. Review client’s history for possible
familial illnesses. Encourage client to follow treatment
regimen. Monitor laboratory test results. Administer blood
products as ordered and monitor for a possible reaction.

NURSING PROCESS

ASSESSMENT
Subjective Data

Obtain a history of the client’s medical problems, including
a history of familial hematopoietic illnesses. Some anemias

Nursing diagnoses for a client with decreased erythrocytes and hemoglobin

may include the following:

NURSING DIAGNOSES

Deficient Knowledge related to
prescribed treatment regimen

PLANNING/OUTCOMES

The client will relate the prescribed
treatment regimen.

may be caused by drugs and environmental conditions, so
information about medications taken and about environ-
mental situations at work and in recreational settings is
important. The client is asked about fatigue, dyspnea with
exertion, palpitations, dizziness, pain, petechiae, tingling
and numbness in the extremities, blurred vision, and oral
discomfort.

Objective Data

The client’s weight and vital signs; apical pulse and peripheral
pulses; breath sounds; sensation and movement in the extrem-
ities; abdominal tenderness; and edema, pallor, and signs of
bruising or jaundice are assessed. A thorough assessment of
the cardiac system is completed because severe anemia causes
cardiac enlargement and arrhythmias.

NURSING INTERVENTIONS

Teach the cause of the particular type
of anemia and, if possible, ways to
avoid the occurrence of that anemia in
the future.

For iron deficiency anemia, teach the
importance of taking and increasing
iron in the diet.

Instruct clients with pernicious anemia
to obtain a vitamin B, injection at
regularly scheduled times.

Teach clients with hemolytic anemias
the significance of following the
prescribed regimens.

Activity intolerance related to
imbalance between oxygen supply
and demand

activity.

The client will increasingly tolerate

Assist the client as needed with
activities of daily living.

Teach the client to alternate periods of
rest with activity.

Ineffective Tissue Perfusion (Peripheral)
related to a decreased hemoglobin
concentration in the blood

perfusion.

The client will have increased tissue

Administer oxygen as needed to relieve
symptoms of dyspnea.

Monitor Hgb, Hct, RBCs, pulse oximetry,
electrolytes, vital signs, and mental
alertness.

Monitor for symptoms of obstructed
vessels such as pain, leg ulcerations,
abdominal tenderness, dyspnea,
confusion, and blurred vision.

Administer blood products as ordered
and monitor the client closely after
blood transfusions for possible reactions
such as chills, fever, dyspnea, pruritus,
wheezing, and pain in the lumbar region.

Evaluation: Evaluate each outcome to determine how it has been met by the client.
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SAMPLE NURSING CARE PLAN

The Client with Sickle Cell Anemia

R.T., a 19-year-old African-American client, was diagnosed with sickle cell anemia 5 years ago. R.T. works for
a computer company and has been working 12-hour days to get a system installed. He felt fatigued lately
and decided to relax by playing golf on a warm Saturday morning. After the seventh hole, R.T. experienced
dyspnea and tingling and numbness in his legs. After the next hole, he experienced severe pain in his ankles
and knees. He was taken to the local medical center, where he was admitted. The physician ordered oxygen
by nasal cannula, IV fluids, and a PCA pump with morphine sulfate.

NURSING DIAGNOSIS 1 Acute Pain related to occlusion of small vessels by sickled cells as evidenced

by severe pain in the knees and ankles

Nursing Outcomes Classification (NOC)

Comfort Level
Pain Control

PLANNING/OUTCOMES

Nursing Interventions Classification (NIC)

Pain Management
Emotional Support
Heat/Cold Application

NURSING INTERVENTIONS

RATIONALE

R.T. will state pain has been
relieved.

EVALUATION

Assess pain type, location, and
intensity.

Monitor analgesic administration
by PCA pump.

Support joints and lower
extremities with pillows.

Keep bed linens off knees and
ankles with a bed cradle.

Identifies where vessels may be
occluded.
Assesses relief from pain.

Relieves joint pain.

Keeps linen from putting pressure
on painful areas.

The morphine in the PCA pump relieved R.T.'s pain, and oral analgesics were ordered.

NURSING DIAGNOSIS 2 Ineffective Tissue Perfusion (Cardiopulmonary and Peripheral) related to a
decreased number of RBCs and decreased oxygenation as evidenced by dyspnea and tingling and numb-

ness in his ankles and knees

Nursing Outcomes Classification (NOC)

Tissue Perfusion: Peripheral
Circulation Status

PLANNING/OUTCOMES

Nursing Interventions Classification (NIC)
Oxygen Therapy

Intravenous Therapy

NURSING INTERVENTIONS

RATIONALE

R.T. will experience improved
circulation in his extremities.

Elevate the head of the bed.
Administer oxygen as needed.
Administer IV fluids as ordered.

Encourage R.T. to drink 8 to 10
glasses of water daily.

Monitor for symptoms of obstructed
vessels such as pain, leg ulcerations,
abdominal tenderness, dyspnea,
confusion, and blurred vision.

Administer blood products as ordered.

Closely monitor for possible blood
transfusion reactions such as chills,
fever, dyspnea, pruritus, wheezing,
and pain in the lumbar region.

Allows lungs to expand more fully.
Oxygen increases blood oxygen level.
Decreases the possibility of RBCs’
sickling.

Prevents RBCs from sickling.

Vessels supplying blood to other vi-
tal organs can become obstructed.

Improves the blood oxygen con-
centration.

Administration of blood products
may cause adverse reactions.
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SAMPLE NURSING CARE PLAN (Continued)

EVALUATION
Circulation in lower extremities has improved as manifested by prompt capillary refill and strong pedal
and popliteal pulses. Extremities are warm to touch.

NURSING DIAGNOSIS 3 Deficient Knowledge related to prescribed treatment regimen as evidenced
by a lack of rest and working long hours

Nursing Outcomes Classification (NOC) Nursing Interventions Classification (NIC)

Knowledge: Energy Conservation Self-Modification Assistance

Knowledge: Treatment Regimen Teaching: Individual

PLANNING/OUTCOMES NURSING INTERVENTIONS RATIONALE

R.T. will relate the prescribed treat- Teach R.T. the pathophysiology Improves compliance with the

ment regimen before discharge. related to sickle cell disease. medical regimen.
Encourage R.T. to take medica- Improves circulation and post-
tions as ordered. pones sickle cell crisis situations.
Explain the importance of avoid-  These situations increase oxygen
ing stressful situations and the demands.
symptoms of infection.
Explain the importance of ad- Allows adequate oxygenation and
equate rest on a routine basis. reduces stress.

EVALUATION

R.T. states his RBCs have Hgb S rather than Hgb A, and a lack of oxygen causes his RBCs to sickle. Sickling
is caused by fatigue, lack of oral fluids, emotional and physical stress, infection, exposure to cold and an-
esthesia. He knows the purpose and side effects of each medication and the times he is to take them.
R.T. states he is to avoid high altitudes. R.T. states that he will try to routinely have enough rest.

NURSING DIAGNOSIS 4

Activity intolerance related to imbalance between oxygen supply and demand, as evidenced by
weakness, fatigue, dyspnea, tingling, and numbness

NOC: Activity Intolerance

NIC: Exercise Therapy, Prescribed Activity/Exercise

GOAL
minimal activity.

ENTIONS SCIENTIFIC RATIONALES
ith activities of 1. Conserves energy resources.

ivity.

TION
rgy by alternating periods

CoNCEPT CARE MAP 6-1

nce of aIternatingJ 2. Conserves energy.
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_ - |
Polycythemia is a disease in which there is an increased

production of red blood cells. Usually the numbers of
WBCs and platelets are also increased. The increase in RBCs
increases the blood volume and viscosity and decreases the
ability of the blood to circulate freely. There are two types
of polycythemia: polycythemia vera (PV) (primary poly-
cythemia) and secondary polycythemia. The average age for a
diagnosis of polycythemia vera is between the ages of 60 and
6S. It is more prevalent in Jewish men of Eastern European
ancestry (The Leukemia and Lymphoma Society, 2007).
Clients with PV have a mutation of the JAK2 (Janus kinase
2) gene, but the exact role of the mutated gene in the cause
is not known. A DNA abnormality occurs in an early mar-
row cell that produces all of the blood cells in the individual.
Secondary polycythemia is a compensatory mechanism as the
body makes more red blood cells in response to low oxygen-
ation caused by long-term hypoxia, as in chronic obstructive
pulmonary disease, chronic heart failure, smoking, or living in
a high altitude.

Symptoms of the two types are the same. As the blood
viscosity and volume increase, the client experiences head-
aches, dizziness, tinnitus, blurred vision, fatigue, weak-
ness, pruritus, exertional dyspnea, angina, and increased
blood pressure and pulse. The client’s complexion becomes
ruddy (reddish), and the palms, earlobes, and cheeks are
flushed. Some clients experience a burning sensation in
the feet. The client is susceptible to thrombi formation
because of the increased viscosity of the blood and increase
in platelets. Even though there are more RBCs produced
in polycythemia, the RBCs have a shorter life span than
normal. When RBCs die, uric acid is released, causing
hyperuricemia (increased uric acid blood level). The
elevated uric acid levels cause or aggravate gout symptoms.
The Hgb and Hct increase in the same proportion as the
RBCs (Leukemia & Lymphoma Society, 2007).

MEDICAL-SURGICAL
MANAGEMENT

Medical

The treatment for polycythemia is phlebotomy, the removal
of blood from a vein. Generally 350 mL to 500 mL of blood is
withdrawn at regular intervals to decrease RBCs. A possible
side effect of phlebotomy is an increased platelet count (LLS,
2007). Polycythemia complications include cerebral vascular
accident, thrombosis, myocardial infarction, and hemorrhage.
Clients with PV are more prone to develop leukemia because of
the disease process and medication side effects (LLS, 2007).

&1 Pharmacological

Low-dose aspirin is given to prevent clot formation, and
hydroxyurea (Hydrea®), a myelosuppressive agent, reduces
the hemoglobin, hematocrit, and platelet count. Anagrelide
(Agrylin®) reduces bone marrow platelet formation (LLS,
2007). Allopurinol (Zyloprim) is given to decrease the pro-
duction of uric acid. Pruritus is relieved with the administra-
tion of antihistamines. Interferon alfa (Intron® A, Roferan-A®)
reduces bone marrow production and splenomegaly and
relieves pruritus. Interferon alfa is an option for younger

( . ) CLIENTTEACHING
Polycythemia

Drink at least 3 L of water daily.
Elevate feet when resting.

Avoid tight or restrictive clothing.
Wear support hose.

Take medications as ordered.

Report chest pain, joint pain, fever, or activity
intolerance to physician.

Keep appointments for laboratory testing and
physician checks.

clients with splenomegaly. However, interferon alfa is not
used as often because of the expense and the side effects of
the drugs (Stuart & Viera, 2004). Alkylating agents are not
used as frequently because of the incidence of leukemia in
clients using these drugs (Stuart & Viera, 2004). Radioactive
phosphorus (32p) decreases the production of blood cells in
the bone marrow and is used along with phlebotomy.

Diet
The client is placed on a diet that has increased calories and

protein. A diet low in sodium decreases fluid volume. Iron-
containing foods are avoided.

Activity
Activities of daily living are adjusted so the client can have
regular periods of rest to relieve fatigue.

NURSING MANAGEMENT

Monitor vital signs, nutritional status, and oxygenation.
Keep accurate I&O. Initiate passive or active leg exercises or
encourage ambulation. Encourage compliance with regimen.

NURSING PROCESS

ASSESSMENT

Subjective Data

Ask about a history of difficulty breathing, chest pain, dizzi-
ness, headache, pruritus, tinnitis, blurred vision, and sensitiv-
ity to hot and cold. Assess client’s nutritional status for an
inadequate dietary intake because of GI symptoms of fullness
and dyspepsia.

Objective Data

Observe the skin for bruises and changes in skin color. Assess
the cardiovascular system by checking for neck vein disten-
tion, edema, auscultating the apical pulse, palpating radial
and pedal pulses, and checking for Homans’ sign. Assess the
respiratory system by observing for epistaxis and dyspnea and
listening to the breath sounds. Check the central nervous sys-
tem through pupil response, disorientation, and the presence
of numbness or tingling.
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NURSING DIAGNOSES

Deficient Knowledge related to
disease process and treatment

process and treatment.

Nursing diagnoses for a client with polycythemia include the following:

PLANNING/OUTCOMES

The client will relate disease

NURSING INTERVENTIONS

Explain the cause of the disease, possible symptoms,
side effects of medications, and possible future
complications to report.

Teach client to report headache, chest pain, dyspnea,
or redness, swelling, or tenderness in the arms or legs
to the physician or nurse practitioner immediately.

The client will have 2+
peripheral pulses.

Ineffective Tissue Perfusion
(Peripheral) related to decreased
blood circulation

Administer oxygen as needed for dyspnea.

Check vital signs frequently and assess Homans’ sign
and signs of thrombi formation.

Explain phlebotomy process.

Risk for Injury related to

dizziness to avoid injury.

The client will relate measures

Encourage the client to change positions slowly to
prevent dizziness.

Encourage activities of daily living when the client is
feeling well.

Teach client to avoid activities that cause bruising or
trauma.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

WBC DISORDERS

WBC disorders include leukemia and agranulocytosis.

_-‘
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eukemia is a malignancy of blood-forming tissues in

which the bone marrow produces increased numbers of
immature white blood cells that are incapable of protecting
the body from infections. The increased number of WBCs
crowds out the other cells in the bone marrow, causing a
decreased production of RBCs and platelets. Anemia and
bleeding result from the decreased number of RBCs and
platelets.

Leukemia is divided into 4 categories: acute myelogenous
leukemia (AML), acute lymphocytic leukemia (ALL), chronic
myelogenous leukemia (CML), and chronic lymphocytic
leukemia (CLL). An estimated 44,790 new cases of leukemia
were diagnosed in 2009 (ACS, 2009a).

Because of the increased production of immature WBCs,
clients with acute leukemia generally are fighting persistent
infections and have fever and chills. The decreased number
of RBCs causes symptoms of anemia such as fatigue, pallor,
malaise, tachycardia, and tachypnea. The decreased platelet
production causes bleeding tendencies, and the client experi-
ences petechiae, bruising, epistaxis, melena, gingival bleeding,
and increased menstrual bleeding. The client also experiences
weight loss, night sweats, and swollen lymph nodes. As the
malignant cells invade the central nervous system, the client
experiences headaches, seizures, vomiting, blurred vision, and
difficulty maintaining balance (ACS, 2007a). Some clients
experience bone pain because the rapid production of WBCs
crowds the cells in the bone marrow.

ACUTE LEUKEMIA

Acute leukemias have a rapid onset and must be treated
quickly for a good prognosis. ALL has a more rapid onset
than AML. ALL is the more common type of leukemia in
childhood with most cases occurring between the ages of 2
and 4 years of age (LLS, ACS, 2009c). The S-year survival
rate for a child with ALL is more than 80%. (ACS, 2009¢).
AML and CLL are more common in adults (LLS, 2009).
AML in childhood occurs more frequently during the first 2
years of life and in teenage years. However, AML is more com-
mon in older people with the average age for a diagnosis at 67
years-of-age. The S-year survival rate of a child with AML is
more than 50%; more adults die from AML (ACS, 2009b).

MEDICAL-SURGICAL
MANAGEMENT

Medical

Diagnosis of acute leukemia is confirmed with a CBC and a
bone marrow biopsy. A lumbar puncture determines the pres-
ence of malignant cells in the central nervous system. An x-ray,
MRI, CT scan, or Gallium scan and bone scan of the chest and
skeleton determine the presence of infection and bone mar-
row tissue involvement.

Bone marrow transplantation is used with relapsed ALL
clients and AML clients. High doses of chemotherapy and
radiation therapy are given to the client to destroy the bone
marrow. Leukemic white blood cells and healthy bone mar-
row cells are both destroyed, placing the client at a high risk
for infection and death. Identical human leukocyte antigen
(HLA) bone marrow from a sibling, the client, or an antigen-
matched donor is given intravenously in a manner similar to a
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blood transfusion. The transfused bone marrow finds its way
to the client’s bone marrow and starts producing WBCs, RBCs,
and platelets. The bone marrow is matched in a process very
similar to the process of crossmatching blood. If the client’s
own bone marrow is used, it is removed from the client, treated
with chemotherapy, and then reinfused into the client.

Maningo (2002) describes a fast-emerging alternative to
bone marrow transplantation, peripheral blood stem cell trans-
plantation. The stem cell donor (client or HLA-matched donor)
is given growth factors such as granulocyte colony-stimulating
factor (filgrastim [Neupogen]) and granulocyte macrophage—
colony-stimulating factor (sargramostim [Leukine]) to increase
the number of circulating blood stem cells. The peripheral stem
cells, collected with a large-bore central vascular access device,
are separated out of the whole blood. The RBCs, platelets,
WBCs, and plasma are returned to the donor. The stem cells are
then infused. Engraftment occurs in 2 to 4 weeks.

&1 Pharmacological

Initial doses of chemotherapy are called induction doses.
Small doses of chemotherapy given every 3 to 4 weeks to
maintain remission are called maintenance therapy.

Leukemic cells lie dormant in the brain and spinal area
because the chemotherapeutic drugs are unable to pass
through the blood-brain barrier. Intrathecal (within the spinal
canal) administration of methotrexate has decreased recur-
rences of ALL. Methotrexate is given by a lumbar puncture
into the cerebrospinal fluid or through a subcutaneous cere-
brospinal reservoir. Sometimes radiation therapy is also used
on the brain and spinal area.

AML is treated with chemotherapeutic agents, blood
products, and antibiotics. Chemotherapeutic agents used in
treating acute leukemia are listed in Table 6-4.

Diet
Avoid extremely hot or cold foods and drinks as well as

alcohol. A bland, high-protein, high-carbohydrate diet is
usually ordered.

Activity
Encourage clients to alternate periods of rest with activity and
keep frequently used items nearby to conserve energy.

CHRONIC LEUKEMIA

Chronic leukemia generally occurs in adults with a gradual
increase in the white cell count over months or years. The
prognosis depends on the severity of the disease at the time
of diagnosis.

CLL clients have increased abnormal B lymphocytes,
with a WBC count between 20,000 and 100,000. CLL devel-
ops with advanced age and has a higher incident rate in men
than in women (ACS, 2007¢). There are two types of CLL.
One type of CLL grows slowly, rarely needs treatment with a
survival average of 15 years. The other type grows faster with a
survival average of 8 years. The CLL cells have a protein called
ZAP-70 and a substance called CD38. Clients with cells with
lower levels of ZAP-70 and CD38 have a better survival rate
(ACS, 2007f).

CML is characterized by the Philadelphia chromosome,
indicating a possible genetic link. Treatment for CML has
improved over the last few years and clients are surviving at least

UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

TABLE 6-4 Chemotherapeutic Agents to
Treat Leukemia

LEUKEMIA

CHEMOTHERAPEUTICAGENTS

Acute vincristine (Oncovin)
R daunorubicin or daunomycin
leukemia (ALL) (Cerubidine)
doxorubicin (Adriamycin)
cytarabine (Cytosar)
etoposide (VePesid)
dexamethasone (Decadron)
prednisone (Deltasone)
6-mercapotopurine or 6-MP
(Purinethol)
methotrexate (Methotrexate)
Acute daunorubicin HCI (Cerubidine)
myelogenous cytarabine or ara-C (Cytosar-U)
leukemia (AML)
6-thioguanine or 6-TG (Thioguanine)
vincristine (Oncovin)
etoposide (VePesid)
Chronic fludaravine (Fludara)
myelogenous pentostatine (Nipent)
leukemia (CLL)
cladrivine (2-CdA, Leustatin)
chlorambucil (Leukeran)
COP (Cytoxan, Oncovin, and
prednisone)
Chronic Tyrosine kinase inhibitors are more
lymphocytic effective than chemotherapy.
leukemia (CML)

hydroxyurea (Hydrea)

S years after diagnosis (ACS, 2008b). The WBC count ranges
from 15,000 to 500,000. Most clients feel good and maintain
a relatively normal life until later in the disease process, when
the chronic recessed phase changes into an intensified stage
that resembles an acute phase of leukemia. This acute phase is
called a blastic phase, in which there is an increased produc-
tion of WBCs. When this occurs, the general condition spirals
downhill and the client soon dies. The most common cause of
death in the leukemic client is viral and fungal pneumonia.

MEDICAL-SURGICAL
MANAGEMENT

Medical

Diagnosis of chronic leukemia is confirmed with a CBC and a
bone marrow biopsy.

In the CML chronic phase, the HLA-identical allogenic
bone marrow is given, and the client’s own treated bone
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marrow is given in the blastic phase. Autologous or allogenic
peripheral blood stem cell transplantation is used.

o, Pharmacological

Refer to Table 6-4 for chemotherapeutic agents used in treating
CLL and CML. Chemotherapy does not extend the length of
life but seems to give a better quality of life by prolonging the
chronic phase. Fludarabine (Fludara), a purine analog, is the
most effective single drug used to treat CLL. Purine analogs
have significant side effects and cause increase susceptibility to
infections. Alkylating agents, such as chlorambucil (Leukeran),
and cyclophosphamide (Cytoxan) are used in treating CLL
clients who cannot tolerate aggressive treatment. Monoclonal
antibodies are medications that boost the client’s immune sys-
tem to respond and kill cancer cells. These medications attach
to specific targeted substances on the surface of the cancer cells.
Alemtuxumab (Campath) attaches to the CDS2 antigen on the B
and T lymphocytes. Campath is used when the client is no longer
responding to chemotherapy. It is given subcutaneously or intra-
venously. Since it increases the risk for infections, it is given with
antibiotics and antiviral medications (ACS, 2007b). Rituximab
(Rituxan), a monoclonal antibody, targets the CD20 antigen on
the surface of B lymphocytes. It is used along with chemotherapy
for CLL and is given intravenously once a week (ACS, 2007b).

Chemotherapy is no longer the main treatment for CML.
Imatinib mesylate (Gleevec) is one of the main drugs to
treat CML. Chemotherapy is used in treating CML after the
tyrosine kinase inhibitors are no longer effective. Hydroxyu-
rea (Hydrea) is an oral pill taken to decrease very high WBC
counts and to decrease spleen enlargement.

Diet
The client is on a diet high in protein, carbohydrates, and

vitamins. A bland, nonirritating diet prevents oral mucosal
irritation. Alcohol is avoided.

Activity
It is important for the client to learn methods to conserve
energy, such as placing frequently used items nearby:.

Nursing diagnoses for a client with leukemia include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES

The client will relate
treatment methods and
possible complications of
chemotherapy.

Deficient Knowledge related
to disease process and
treatment

179

NURSING MANAGEMENT

Assess for pain. Monitor for symptoms of infection and bleed-
ing. Check platelet count results. Follow proper hand hygiene
procedure and teach it to all visitors. Provide frequent oral
care with soft toothbrush or cotton swabs. Assist with or pro-
vide daily personal hygiene with antimicrobial soap. Monitor
vital signs and report any temperature over 100°F. Encourage
client to use an electric razor. Administer antiemetics, stool
softener, and vitamins as ordered. Encourage client to talk
about concerns and fears.

NURSING PROCESS

ASSESSMENT
Subjective Data

Ask the client or family about chromosomal abnormalities,
exposure to chemicals, viral infections, and previous chemo-
therapy or radiation therapy. Ask the client to describe the
location, type, and duration of pain, especially in bones or
joints. Note symptoms of infection such as the presence of a
cough or pain or burning on urination. Document a history of
bleeding such as epistaxis, gingival bleeding, melena, or hema-
turia. Fatigue, malaise, and irritability are often described.

Objective Data

Note signs of infection, bleeding, and chemotherapy complica-
tions. Common sites for infection include the mouth, pharynx,
lungs, skin, bladder, and perianal area. During chemotherapy,
the reduced white cell count may stop the formation of pus, so
infection may manifest as redness, swelling, and pain.

Assess for bleeding by monitoring the platelet count
because bleeding occurs easily if the platelet count falls below
50,000. Clients bleed from any orifice, so inspect all body dis-
charge. Occult blood is present in the urine and stool.

Chemotherapy complications are nausea, vomiting, and
stomatitis. Alopecia occurs 1 to 2 weeks after treatments are

initiated.

NURSING INTERVENTIONS
Teach the client to observe for signs of infection and
bleeding.

Review side effects of chemotherapy and radiation with
the client, family members, and significant others.

Risk for Infection related
to increased production of
immature white blood cells

to prevent infection.

The client will describe ways

Follow good hand hygiene techniques.

Teach proper hand hygiene to the family and friends who
come into contact with the leukemic client.

Use antimicrobial soaps for the client’s daily bath.

Provide frequent oral care with a soft toothbrush and
nonirritating mouthwash to prevent open sores and
stomatitis.

Wash the perianal area after each bowel movement to
decrease bacterial contamination and prevent rectal fissures.

(Continues)
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Nursing diagnoses for a client with leukemia include the following: (Continued)

NURSING DIAGNOSES NURSING INTERVENTIONS

PLANNING/OUTCOMES

Avoid taking a rectal temperature and giving suppositories.
Monitor the temperature every 4 hours for signs of infection.
Report any temperature over 100°F to the physician.
Administer antibiotics and antifungals as ordered.

Closely monitor respiratory rate and breath sounds.

Risk for Injury related to
decreased production of
platelets

The client will identify ways
to avoid injury and prevent
bleeding.

Frequently observe the client for signs of bleeding such
as epistaxis, gingival bleeding, petechiae, ecchymoses,
hematemesis, enlarged abdomen, hematuria, melena,
and confusion, which occur from intracranial hemorrhage.

Administer stool softeners frequently to prevent anal
irritation from hard stools.

Use cotton swabs instead of a toothbrush for oral care.
Encourage the client to use an electric razor.
Avoid giving injections as much as possible.

If a catheter is needed, lubricate it well to avoid trauma to
the mucosal lining of the urethra.

Administer antiemetics as ordered to relieve nausea and
vomiting.

The client will choose
nonirritating, high-protein,
high-carbohydrate meals and
snacks.

Imbalanced Nutrition: Less
than Body Requirements
related to effects of disease
process and chemotherapy
on gastrointestinal tract

Suggest that the client may tolerate small frequent
feedings better than three large meals.

Provide the client with a high-protein, high-carbohydrate
diet to prevent infection and provide needed energy.

Administer vitamin supplements as ordered.

Teach the client to avoid raw fruits and vegetables as
these foods contain more bacteria than cooked foods.

Ineffective Coping related to
uncertainty about treatment
of disease and prognosis

The client will identify ways
to cope with concerns about
disease process.

Inform the client of the possibility of alopecia from
therapy treatments. Suggest client purchase a wig prior
to initiation of chemotherapy treatments.

Encourage the client to voice concerns and fears.

Teach the client, family members, and significant others
to monitor and report signs of infection and bleeding.

Refer to support groups, social workers, and clergy as
needed.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

uracil, diuretics, chlorpromazine hydrochloride (Thorazine),
fluphenazene (Prolixin), promazene hydrochloride (Sparine),
and sulfonamides and their derivatives. Other causes of agranu-
locytosisare neoplastic disease, chemotherapy, radiation therapy,

Aseverely reduced number of granulocytes (basophils,
and bacterial and viral infection. The causative agent suppresses

eosinophils, and neutrophils) is called agranulocytosis

(see Memory Trick). The primary cause is an adverse reaction
to medication or medication toxicity, especially with administra-
tion of phenylbutazone (Butazolidin), chloramphenical (Chlo-
romycetin), penicillin derivatives, cephalosporins, phenytoin
(Dilantin), antihistamines, vincristine (Oncovin), propythio-

the bone marrow, reducing the production of leukocytes.

The client exhibits the symptoms of infection: headache,
fever, chills, and fatigue as well as mucous membrane ulcer-
ations of the nose, mouth, pharynx, vagina, and rectum. The
white blood count and neutrophils are low.

Copyright 2010 Cengage Learning, Inc. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.



CHAPTER 6 Hematologic and Lymphatic Systems 181

MEMORY TRICK

Granulocytes

There are three types of granulocytes: basophils,
eosinophils, and neutrophils. A way to remember
the granulocyte cells is to recall G-BEN:

G = Granulocytes

B = Basophils
E = Eosinophils
N = Neutrophils

MEDICAL-SURGICAL
MANAGEMENT

Medical

The main goals of treatment are to remove the cause of
the bone marrow suppression and either prevent or treat
any infection. When the client’s temperature is elevated,
blood cultures are performed. Mucosal ulcerations are
cultured. Blood transfusions are given to provide mature
leukocytes. Filgrastim (Neupogen), a human granulocyte
colony-stimulating factor, is given. Protective isolation is
instituted.

&1 Pharmacological

Antibiotics specific for cultured microorganisms are given.

Diet
A soft, bland diet high in calories, protein, and vitamins is
ordered.

Activity

Periods of activity must be balanced with periods of rest to
prevent weakness and fatigue.

NURSING DIAGNOSES

Risk for Infection related to
decreased leukocyte production

A nursing diagnosis for a client with agranulocytosis includes the following:

PLANNING/OUTCOME

The client will not have signs
and symptoms of infection.

INFECTION CONTROL

The Client with Agranulocytosis

Perform hand hygiene frequently and follow
aseptic technique when caring for the client.

Keep client’s environment very clean.
The client should avoid crowds.

Screen guests so no one with a cold or any
type of infection visits the client.

Teach client to avoid hot or cold environments.

Ensure that the client reports any signs or
symptoms of infection.

NURSING MANAGEMENT

Assess vital signs and monitor for temperature over 100.6°F. Aus-
cultate lungs for crackles and wheezes. Balance periods of activity
with periods of rest. Use strict asepsis for all procedures. Perform
thorough hand hygiene before caring for client. Screen everyone
coming into contact with the client for signs of infection. Encour-
age intake of adequate fluids. Monitor WBC count.

NURSING PROCESS

ASSESSMENT
Subjective Data

The client may describe having extreme fatigue, weakness,
headache, chills, and fever. Inquire about all medications
taken, including over-the-counter and prescription drugs.

Objective Data

Assess vital signs especially for a temperature over 100.6°F.
Mucosal ulcerations may be reddened. Auscultate the lungs
for crackles and wheezes.

NURSING INTERVENTIONS

Thoroughly cleanse hands before caring for the client.

Screen all persons for signs of infection before
allowing them near the client.

Monitor vital signs for signs of infection.
Use strict asepsis for all procedures.

Encourage the client to drink an adequate amount of
fluids.

Monitor WBC count.
Provide personal hygiene to prevent infection.

Provide client with periods of rest between activities.

Evaluation: Evaluate each outcome to determine how it has been met by the client.
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COAGULATION DISORDERS

‘ oagulation disorders include disseminated intravascular
coagulation, hemophilia, and thrombocytopenia.

isseminated intravascular coagulation (DIC) is not a

disease in itself but a syndrome that occurs because of a
primary disease process or condition. A few of the conditions
in which DIC may occur are burns, acute leukemia, metastatic
cancer, polycythemia vera, pheochromocytoma, shock, acute
infections, septic abortion, abruptio placenta, blood transfu-
sion reactions, and trauma.

DIC is a condition of alternating clotting and hem-
orrhaging. The primary disease stimulates the clotting
mechanism, causing many microthrombi (very small clots)
to form and block the circulation in the arterioles and cap-
illaries. With the formation of the numerous small clots,
the body’s fibrinolytic process responds in an attempt to
stop the clot formation, thus causing hemorrhaging (Fig-
ure 6-8). This can be a very serious and potentially fatal
condition.

The occlusion of blood vessels with the clots causes
infarcts and necrosis of organs and tissues. The kidneys are the
most commonly affected organ.

If a client with a predisposing condition develops pur-
pura (reddish purple patches on the skin indicative of hemor-
rhage), bleeding tendencies, or renal impairment, the nurse
assesses for DIC. Symptoms of DIC present as oozing from a
venipuncture, mucus membrane, or surgical wound. The oozing
progresses rapidly into a hemorrhage within a few hours to
a day. The client has decreased urine output from decreased
blood flow or renal infarction.

Primary disease

Stimulation of clotting mechanism

v N

Microthrombi formation process Fibrinolysis

v

Depletion of clotting factors

v N

Obstruction of circulation Bleeding

} |

Organ and tissue necrosis Hemorrhage
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FIGURE 6-8 Pathophysiology of DIC

UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

MEDICAL-SURGICAL
MANAGEMENT

Medical

DIC is diagnosed by the client’s symptoms and laboratory
tests. With DIC there is an increased prothrombin time,
partial thromboplastin time, thrombin time, and a decreased
fibrinogen and platelet count. A laboratory test that confirms
the diagnosis is the D dimer, which measures a fibrin split
product that is released when a clot breaks.

The primary disease or condition must be treated. For
example, if the primary disease is an infection, an antibiotic
is given. If cancer is the primary disease, chemotherapy is
given.

DIC is treated by administering whole blood or blood
products to normalize the clotting factor level. Platelets and
packed red cells are given to replace those lost during hem-
orrhage. Cryoprecipitate or fresh-frozen plasma is given to
normalize clotting factor levels.

&1 Pharmacological

Heparin has no effect on the thrombi that are already formed
but is given to prevent the formation of more microthrombi.
The administration of heparin is controversial because of the
risk of hemorrhage. After thrombi formation is controlled with
heparin, aminocaproic acid (Amicar) is given to stop the bleed-
ing because it stops the fibrinolytic process. Fibrinolysis is the
process of breaking fibrin apart.

NURSING MANAGEMENT

Be aware of precipitating conditions. Monitor I&O closely.
Watch for purpura on the chest and abdomen, a common first
sign. Monitor vital signs, peripheral pulses, and neurologi-
cal checks. Avoid giving injections and venipunctures when
possible.

NURSING PROCESS

ASSESSMENT
Subjective Data

Ask the client about previous conditions such as infectious
processes, trauma, or cancer. Client statements of joint pain
indicate bleeding into the joint. Document recent visual
changes.

Objective Data

Observe and record the amount of bleeding from any wound
or body orifice. Monitor I&O closely. Purpura on the chest
and abdomen is a common first sign. Abdominal tenderness is
often present. Note presence of pulmonary edema, hypoten-
sion, tachycardia, absence of peripheral pulses, confusion,
restlessness, convulsions, and coma.
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NURSING DIAGNOSES

Risk for Injury related to altered
clotting factors

amount of injury.

A nursing diagnosis for a client with DIC includes the following:
PLANNING/OUTCOME

The client will experience a minimal

183

NURSING INTERVENTIONS

Monitor vital signs, peripheral pulses,
neurological checks, and urine output.

Check urine and stool for the presence of blood.

Assess for abdominal bleeding by checking for
abdominal firmness or rigidity.

If abdominal bleeding is suspected, measure
the abdominal girth every 4 hours.

Assess surgical wounds and all body orifices for
bleeding and apply pressure to any oozing site.

Assess color, warmth, sensation, and
movement of extremities.

Observe for changes in mental status.

Avoid giving injections and venipunctures as
much as possible.

Observe for signs of orthostatic hypotension.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

H emophilia is an inherited bleeding disorder in which
there is a lack of clotting factors. Approximately 18,000
persons in the United States have hemophilia (CDC, 2005).
There are two types of hemophilia: hemophilia A is lacking
clotting factor VIII, and hemophilia B (Christmas disease) is
lacking clotting factor IX, along with an absence of a plasma
protein, which results in nonformation of thromboplastin.
The hemophilia trait is carried on the recessive X chromo-
some, so a mother is asymptomatic but can pass the trait to the
son, who then manifests the symptoms of hemophilia (Figure
6-9). In the male population, hemophilia A occurs at the rate
of 1:5,000 and hemophilia B occurs at the rate of 1:10,000
(NHF, 2006). Genetic counseling is often advantageous for
clients who are carriers or who have hemophilia. There is no
family history of hemophilia B in 33% of those with the disor-
der. These cases result from a new or spontaneous gene muta-

OX ———xY

I I
XOx Xy XX XY

Female Male Female Male
hemophilia with not a that does
carrier hemophilia carrier not have
hemophilia

® Defective hemophilia gene
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FIGURE 6-9 Hemophilia Inheritance Pattern between a
Female Hemophilia Carrier and a Male without Hemophilia

tion (NHF, 2006). 1t is rare for a female to have hemophilia,
but it can happen if the father has the disease and the mother
is a carrier (NHF, 2002a).

There are three classifications of hemophilia: severe (factor
level less than 1% of normal), moderate (factor level 1% to 5% of
normal), and mild (factor level 40% of normal). The main symp-
tom of hemophilia is bleeding. The client with severe hemophilia
bleeds with minor trauma to an area but can also bleed spontane-
ously. Hemarthrosis (bleeding into the joints) occurs most fre-
quently, causing pain, swelling, redness, and fever. Spontaneous
ecchymoses and bleeding from the mouth and gastrointestinal
and urinary tracts may occur. The most common cause of death
is intracranial hemorrhage. Clients with mild hemophilia will not
have spontaneous muscle and joint bleeding but will bleed after
minor or major surgery. This condition could prove fatal if the
diagnosis is not determined promptly.

MEDICAL-SURGICAL
MANAGEMENT

Medical

Hemophilia is diagnosed by a deficient or absent blood level
of factors VIII or IX. The prothrombin time (PT), thrombin
time, platelet count, and bleeding time are normal, but the
partial thromboplastin time (PTT) is usually prolonged.

The National Hemophilia Foundation’s Medical and
Scientific Advisory Council (MASAC) recommend that
hemophilia A be treated with Recombinant (genetically
engineered) factor VIII. Cryoprecipitate is not recom-
mended because of the risk of hepatitis and HIV infections
(NHF, 2002a). For hemophilia B, the MASAC recommends
Recombinant factor IX concentrates. Plasma-derived factor
VIII concentrates still has the possibility of transmitting
HIV-1, HIV-2, or hepatitis B or C, even with the use of
improved viral-depleting processes (NHF, 2009). About
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spray (Stimate Nasal Spray) in clients with mild hemophilia
] B COMMUNITY/HOME HEALTH CARE ff gesmopressin is ncI:t zsed in children under 2 yegrs of
age, pregnant women, or in hemophilia A clients who do
Hemophilia not receive adequate Factor VIII levels with the medication
(NHF, 2009).

It is important for the client and family to under-
stand the disease process, learn how to recognize

signs and symptoms of bleeding, and be able to NURSING MANAGEMENT

administer treatments at home. The client should: Assess for signs of bleeding: petechiae, ecchymoses, hemate-
Obtain medical care for trauma, cuts, edema, or mesis, melena, epistaxis, hematuria, hemarthrosis, and

pain in muscles and joints. abdominal rigidity. Note edergatous or immobile joints.
- Encourage client to wear Medic-Alert bracelet and avoid

Wear a Medic-Alert tag. activities that cause trauma. Advise not to take aspirin, and to

Not take aspirin. use an electric razor and a soft toothbrush.

Use a soft-bristled toothbrush and carefully

perform oral hygiene.

Prevent injuries by wearing gloves and long- NURSING PROCESS
sleeved clothing when doing household chores
and participating in noncontact sports and ASSESSMENT
REHMIEIES: Subjective Data
Assess the client for pain and ask what measures were used in
90% of hemophilia clients treated with plasma concentrates the past to relieve pain and bleeding.
in the early 1980s were infected with HIV; more than 50%
of these client have died (NHF, 2006). Objective Data
. Assess the client for bleeding by checking for petechiae, ecchy-
m PharmaCOIOglcal moses, hematuria, hematemesis, melena, epistaxis, hemar-
Desmopressin acetate is available in a parenteral form throsis, abdominal firmness and rigidity, and frank bleeding.
(DDAVP Injection) and a highly concentrated intranasal Note edematous or immobile joints.

Nursing diagnoses for a client with hemophilia include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES NURSING INTERVENTIONS

Deficient Knowledge The client will relate Discuss ways to improve the safety of the client’s home
related to disease symptoms to report and environment.
process treatment methods if

Advise client not to take aspirin and encourage the client to

bleeding occurs. use an electric razor and soft-bristled toothbrush.

Teach family members or significant others administration of
clotting factors for prophylactic purposes and if injury occurs.
Encourage client to wear Medic-Alert bracelet.

Refer for genetic counseling.

Refer client and family to a hemophilia treatment center.

Acute Pain related to The client will have minimal  Assess the client for bruising, swelling, and joint discomfort.
lblfeetdmg into tissues and  pain. Apply ice and pressure to bleeding sites.
joints
When a joint is hurting, immobilize it in a flexed position with a
supportive device.
Give analgesics as needed but not aspirin.
Risk for Injury related to The client will take Transfuse clotting factors as ordered.
altered clotting factors precautions to avoid injury.

Encourage the client to avoid activities that may cause trauma.

Post emergency medical numbers in convenient places in case
of future need.

Evaluation: Evaluate each outcome to determine how it has been met by the client.
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hrombocytopenia is a decrease in the number of plate-
lets in the blood. The decrease may be related to:

« Decreased platelet production as in aplastic anemia,
tumors, leukemia, and chemotherapy

« Decreased platelet survival as in infection or viral illnesses

o Increased platelet destruction as in DIC or thrombocytopenic
purpura that is either drug induced or idiopathic (occurring
without a known cause)

Withdrawal of the causative drug usually allows the platelet
count to return to normal in 1 to 2 weeks. The acute form of
idiopathic thrombocytopenic purpura (ITP) is an autoimmune
process caused by an autoantibody-destroying platelet antigen.

Petechiae, ecchymoses, and bleeding from mucous mem-
branes are observed. Bleeding may occur in internal organs.
The platelet count is very low; the bleeding time is prolonged;
Hgb and Hct is low; and bone marrow aspiration shows
mostly immature platelets.

MEDICAL-SURGICAL
MANAGEMENT
Medical

Transfusions of platelet concentrates are given, or apheresis
(removal of unwanted components) is performed on the cli-
ent’s blood to remove the autoantibodies.

Surgical
A splenectomy is performed because the spleen is the primary

site of platelet destruction. This treatment is usually reserved
until all other treatments have been unsuccessful.

NURSING DIAGNOSES

PLANNING/OUTCOMES

Acute Pain related to The client will verbalize having

Nursing diagnoses for a client with thrombocytopenia include the following:

185

&1 Pharmacological

Corticosteroids are given to prolong plateletlife and strengthen
the capillaries. Immunosuppressive drugs, gamma globulin,
and vitamin K are given.

Diet
A high-fiber diet is eaten to prevent constipation and the need
to strain when having a bowel movement.

Activity
Activity is undertaken thoughtfully and carefully to prevent
any trauma.

NURSING MANAGEMENT

Monitor for signs of bleeding (ecchymoses, petechiae, and
rigid abdomen). Check laboratory reports for low platelet
count, Hgb, and Hct, and prolonged bleeding time. Encour-
age a high-fiber diet to prevent constipation. Assess pain and
administer analgesics as ordered. Monitor vital signs and
mental status.

NURSING PROCESS

ASSESSMENT
Subjective Data

Ask the client about medications being taken and any recent
infection.

Objective Data

Observe for petechiae, ecchymoses, and any signs of blood or
internal bleeding.

NURSING INTERVENTIONS

Assess client’s pain on 0 (least) to 10 (most) pain scale

hemorrhage less pain. and client’s ability to cope with pain.
Administer analgesic as ordered, and note client’s
response.

Risk for Injury related to The client will have minimal Monitor client’s vital signs and neurological and mental

thrombocytopenia injury.

status.

Assess client’s skin and excretions for signs of
bleeding.

Handle client very carefully when turning, assisting out of
bed, and in all other care situations.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

LYMPH DISORDERS

lymphoma is a tumor of the lymphatic system. Two
malignant lymphomas discussed in this chapter are

Hodgkins disease and non-Hodgkin’s lymphoma (NHL).
The overview and medical management of each disease are
presented separately. The nursing process for both diseases is
presented together because the nursing diagnoses, goals, and
interventions are the same.
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H odgkin’s disease (Hodgkins lymphoma) is a rare lym-
phoma that usually arises as a painless swelling in a lymph
node. The diagnosis is confirmed when Reed-Sternberg cells
(Hodgkin cells) are biopsied from the swollen lymph node.
There are two types of Hodgkin’s disease (HD), the classical
Hodgkin’s disease and the nodular lymphocyte predominance
Hodgkin disease (NLPHD). HD has an abnormal B lympho-
cyte that is larger than normal lymphocytes. The abnormal B
lymphocytes are known as Reed-Sternberg cells (Hodgkin cells)
and confirm the diagnosis when biopsied from a swollen lymph
node. NLPHD is confined to lymph nodes in the neck and
under the arm (ACS, 2009d). HD affects children and adults, but
occurs most frequently in early adulthood between the ages of
15-40 and in adults after 5 years of age (ACS, 2009d).

Risk factors are mostly unknown, but reduced immune
function and certain infectious agents are involved. There
is a slightly higher risk for HD in clients who had mono
(infectious mononucleosis) caused by the Epstein-Barr virus
(ACS, 2009d).

Clients with Hodgkin’s disease most commonly have
painless enlarged lymph nodes in the neck, in the area above
the clavicles, and in the groin. Lymph nodes in the mediasti-
num may also be enlarged but are not usually diagnosed until
the nodes enlarge and press on the mediastinal structures,
causing dyspnea and a cough. A chest x-ray or a computed
tomography (CT) scan confirms the involvement of the medi-
astinal lymph nodes. Other symptoms are weight loss, fatigue,
pruritus, recurrent high fever, night sweats, anemia, thrombo-
cytopenia, and lowered resistance to infections.

If a client has painless, enlarged lymph nodes and the
symptoms of an elevated temperature of 100°F without any
known cause other than HD, drenching night sweats, and
weight loss of more than 10% of the body weight in a 6-month
period, more intense treatment is recommended. Hodgkin’s
lymphoma spreads throughout the body in a predictable pat-
tern. From the site of the original swollen gland, the disease
spreads to nearby lymph nodes and then to other lymphatic
tissue in the body such as the liver, spleen, and bone marrow.
The invasion of other nodes and lymphatic tissue determines
the prognosis of the disease. See Table 6-S for the Ann Arbor
Staging System for HD.

MEDICAL-SURGICAL MANAGEMENT
Medical

Diagnostic tests include CBC, platelet count, bone marrow
aspiration, chest x-ray, abdominal CT scan, lymphangiogram,
and lymph node biopsy.

Localized Hodgkin’s disease stages I and IL are treated with
radiation therapy. Clients with massive mediastinal involve-
ment and those who have relapsed after radiation therapy
alone are treated with radiation therapy and chemotherapy.

During radiation therapy, the client may experience weight
loss, nausea and vomiting, skin reactions, esophagitis, fatigue,
and bone marrow suppression. The client’s blood count is
monitored closely during therapy to check for infection and
bleeding tendencies. If the WBC level drops too low, the client
will be more susceptible to infections. A decrease in RBCs and
platelets causes a bleeding tendency. Long-term complications

0) PROFESSIONAL

Serious HD Factors

If a client is male, older than 45 years of age, has
tumors that are one-third as wide as the chest or
tumors 4 inches across, a WBC >15,000, Hgb <10.5,
lymphocyte count <600, and a low blood albumin
level, the prognosis is worse, and more intense
treatment is recommended.

from radiation therapy include hypothyroidism, radiation
pneumonitis, immune system impairment, herpes zoster, and
the development of a second cancer.

Generalized Hodgkin’s disease stages III and IV are
treated with combination chemotherapy, which is administer-
ing a series of combined drugs over a set period. Serious late
complications of chemotherapy are infertility and a secondary
malignancy or cancer.

Surgical
Sometimes a laparotomy is done to see if the liver and spleen

are involved. The rationale of performing the procedure is being
questioned since the overall treatment plan is not altered.

Pharmacological

During radiation therapy, antiemetics, such as ondansetron
HCI (Zofran), are given for nausea and vomiting. Analgesics
are given for esophagitis discomfort.

Chemotherapy drugs are often given in combinations. The
main chemotherapy treatment for HD is ABVD, a combination
of 4 drugs: adriamycin (Doxorubicin), bleomycin, vinblastine
(Velban), and dacarbazine (DTIC). When the disease does not
respond to other treatments, MOPP (nitrogen mustard (Mus-
targen), vincristine sulfate (Oncovin), procarbazine HCI (Matu-
lane), and prednisone (Deltasone) is used. Sometimes MOPP
alternating with ABVD or ABV (adriamycin, bleomycin, and
vinblastine) are used. Zofran or Kytril are given for nausea and
Zantac for an upset stomach with MOPP. These drugs are usu-
ally administered intravenously or through an implanted venous
port. Allopurinol (Zyloprim) is given to prevent uric acid renal
stones caused by the rapid destruction of cells during therapy.

If the disease process does not respond well to chemo-
therapy, an option for the client is a bone marrow or periph-
eral blood stem cell transplant with high-dose chemotherapy.
Rituximab (Rituxan), a monoclonal antibody, is presently in
trial for use with HD.

Diet

During therapy, the client is on a high-calorie, high-protein
diet. Encourage an intake of 2,500 mL of fluid per day to pre-
vent the formation of renal stones.

Activity
Extra rest periods may be necessary to cope with fatigue that
occurs with Hodgkin’s disease.
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TABLE 6-5 Ann Arbor Staging System for Hodgkin’s Disease with 5-Year Relative
Survival Rate

STAGE NODE AND ORGAN
INVOLVEMENT

DESCRIPTION OF ANN ARBOR S-YEAR RELATIVE
STAGING CLASSIFICATION SURVIVAL RATE

| ¥ Cervical Enlargement of single lymph node region ()  90% to 95%

nodes

or of a single extralymphatic organ (IE)

Stage |

Il Involvement of two or more lymph node 90% to 95%
Mediastinal regions on the same side of the diaphragm
nodes (1) or involvement of extralymphatic organ

and one or more lymph node region on the

same side of the diaphragm (lIE)

Stage Il

1] # Involvement of lymph node region on both 80% to 85%
sides of the diaphragm (lll) plus involvement

o Splednic i Spleen
ilar nodes . .
Periaomc\é Splenic of the spleen (llIS) or with involvement of

hilar nodes

nodes 5 .
IIiacsﬁiﬁt%nahepaﬁc eXtra'YmphatIC organ (”lE) or both (l”SE)
nodes St nodes
Mesenteric%‘ Celiac
nodes nodes
Inguinal

nodes

Stage Ill
v -‘/Pulmonary Scattered involvement of one or more extra-  Approximately 60% to 70%
infiltrates . a q . .
T a iy lymphatic organs with or without involving
nodes
h“&uw lymph nodes (IV)
v Splenic hilar
RIRLRIN nodes
: \ Small
?‘q\in(estine
i Bone

I
|

Stage IV

If an organ outside of the lymph system but next to involved lymph nodes is affected, the letter “E” is added to the
stage number, i.e., |IE.

If the spleen is involved, the letter “S” is added to the stage number, i.e., IIS.

If the client has lost more than 10% of body weight in a 6-month time frame, has a temperature above 100°F without any
known cause other than HD, and drenching night sweats, the letter “B” is added to the stage number, i.e., llIB.

If a client has tumors that are 1/3 as wide as the chest or 4 inches across, the letter “X” is added to the stage number, i.e., llIX.

Adapted from Overview: Hodgkin’s disease. By American Cancer Society (ACS), 2009d, retrieved May 13, 2009, from http://www.cancer.org/
docroot/CRI/content/CRI_2_ 2_1X_What_is_Hodgkins_disease_20.asp?sitearea=CRI; Ann Arbor Staging Classification for Hodgkin Disease. By CureSearch,
2001, retrieved May 13, 2009, from http://www.curesearch.org/articleprint.aspx?Articleld=3325

R ' estimated for 2008. The S-year relative survival rate is 63% and

m W the 10-year rate is S1% (ACS, 2007g).
. ' ' NHL originates from the B lymphocytes and the
on-Hodgkin's lymphoma (NHL) is more common than T lymphocytes. NHL arising from the B lymphocytes

Hodgkin’s disease and is the fifth most-common cancer occurs in the older adult population; NHL arising from
in the United States. The incidence rate for NHL has almost the T lymphocytes manifests in malignant skin diseases
doubled since the 1970s. Approximately 66,120 new cases are such as mycosis fungoides or Sezary syndrome. More men
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are affected than women. NHL does not have the Reed-
Sternberg cell present.

Symptoms of NHL are enlarged painless lymph nodes in
the neck, axillary, abdominal, and inguinal areas. Other symp-
toms include fever, night sweats, excessive tiredness, indiges-
tion, abdominal pain, loss of appetite, and bone pain.

MEDICAL-SURGICAL
MANAGEMENT

Medical

The diagnosis of NHL is confirmed by a lymph node biopsy.
Physicians use the same staging system as for Hodgkin’s dis-
ease.

&1 Pharmacological

There are two different chemotherapy regimens,
CHOP and CVP: CHOP combines cyclophosphamide
(Cytoxan), doxorubicin HCl (Adriamycin), vincristine
sulfate (Oncovin), and prednisone (Deltasone); CVP
combines cyclophosphamide (Cytoxan), vincristine
sulfate (Oncovin), and prednisone (Deltasone). Other
chemotherapy drugs used are chlorambucil (Leukeran),
fludaravine (Fludara), and etoposide (VePesid). Bone
marrow or peripheral blood stem cell transplantation is
used for HD clients who have a relapse.

Nursing diagnoses for a client with Hodgkin’s disease or non-Hodgkin’s lymphoma

include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES

Ineffective Breathing Pattern
related to tracheobronchial
obstruction from enlarged
mediastinal nodes

The client will complete
activities of daily living
without dyspnea.

UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

NURSING MANAGEMENT

Assess for enlarged, painless lymph nodes. Monitor vital
signs, weight, and voice changes. Review blood test results.
Encourage deep breathing and adequate fluid intake. Provide
a high-calorie, high-protein diet in small, frequent meals.

NURSING PROCESS

ASSESSMENT
Subjective Data

Ask if the client is experiencing pruritus, night sweats, weight
loss, decreased appetite, fever, fatigue, weakness, or chest pain.

Objective Data

Assess weight, vital signs, and for skin infections; dyspnea;
cough; voice changes; enlarged lymph nodes in the neck,
axilla, and groin; and edema in the extremities. Bone scan
shows fractures and tumor infiltration. Review blood tests
for hypercalcemia if bone lesions are present, and a CBC
often indicates anemia. When the client is having radiation
or chemotherapy treatments, the assessment includes
observing for dysphagia, nausea and vomiting, skin rashes,
and alopecia.

NURSING INTERVENTIONS

Elevate the head of the bed to assist the client’s breathing.

Encourage the client to take frequent deep breaths to
expand the lungs and prevent infection; assess the client’s
breathing pattern every shift and as needed for dyspnea.

The client will remain free of
infection.

Risk for Infection related
to radiation/chemotherapy
treatments, decreased
WBCs and pruritus

Monitor the lab results for lowered WBCs.

Teach the client the importance of avoiding situations
where there is exposure to infections.

Provide cool sponge baths or oral medication to relieve pruritus.
Assess the radiated skin areas for redness or breaks in the skin.

Encourage the client to report symptoms of dyspnea,
sore throat, and burning or frequency of urination.

The client will consume
an adequate amount of a
nutritional diet.

Imbalanced Nutrition: Less
than Body Requirements
related to decreased
appetite

Serve attractive high-calorie, high-protein meals in a
pleasant environment.

Offer six to eight smaller meals throughout the day to
decrease a feeling of fullness. A soft, bland diet is more
palatable during radiation or chemotherapy treatments.

Avoid hot, spicy foods that are caustic to mucous
membranes and lead to infection.

Encourage an adequate intake of fluids to prevent
constipation and renal stones.

Weigh the client biweekly or more frequently if needed.

Copyright 2010 Cengage Learning, Inc. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.



Copyright 2010 Cengage Learning, Inc. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.

CHAPTER 6 Hematologic and Lymphatic Systems 189

Nursing diagnoses for a client with Hodgkin’s disease or non-Hodgkin’s lymphoma

include the following: (Continued)

NURSING DIAGNOSES

Anxiety related to disease
and therapy treatments

with disease process and
therapy treatments.

PLANNING/OUTCOMES

The client will cope effectively

NURSING INTERVENTIONS
Listen to the concerns of the client regarding the effect of
the disease on lifestyle, family, and finances.

Encourage the family to express their concerns and discuss
effective ways to deal with the diagnosis and treatment.

Refer the client and family to clergy and social agencies
when appropriate.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

PLASMA CELL DISORDER

' I "he main plasma cell disorder is myeloma.

— - .
v -
\ | -
—

here were an estimated 19,920 new cases of multiple

myeloma diagnosed in 2008, and an estimated 10,690
persons died from it (ACS, 2009e). More cases occur in men
older than age 65 (ACS, 2009e).

The plasma cells, mainly in bone marrow, become malig-
nant, crowd out normal cell production, destroy normal bone tis-
sue, and thereby cause pain. The normal production of antibodies
is changed, making the client susceptible to infections. The first
sign of myeloma is often bone pain, especially in the ribs, spine,
and pelvis. The long bones ache; joints are swollen and tender;
and a low-grade fever and general malaise are present. The client
tires easily and has weakness from anemia. The weakened bones
fracture easily. The cause of myeloma is not known.

Diagnosis is made with bone marrow biopsy showing large
numbers of immature plasma cells and x-rays showing deminer-
alization and osteoporosis. Bence Jones protein is found in the
urine of many clients with myeloma. The client will also have
hypercalcemia, hyperuricemia, anemia, and hypercalciuria.

MEDICAL-SURGICAL MANAGEMENT
Medical

Multiple myeloma is not curable, so treatment is symptomatic.
Intensive chemotherapy followed by autologous peripheral
blood stem cell transplantation may restore normal blood cell
production.

Surgical
A laminectomy is required if any vertebrae collapse. If the cli-

ent gets kidney stones from the large amount of calcium in the
blood and urine, surgery may be required.

&1 Pharmacological

Steroids such as prednisone and dexamethasone (Decad-
ron) along with antineoplastic drugs such as cyclophos-
phamide (Cytoxan), meophalan (Alkeran), vincristine
sulfate (Oncovin), and doxorubicin HCl (Adriamycin)
are given. Some drugs are used in combination, such
as VAD (vincristine, doxorubicin, and dexamethasone).
Pamidronate (Aredia) and zoledronic acid (Zometa), bis-
phosphonates, are given intravenously for bone problems.
Radiation therapy is used to treat bone pain or bone that is
not responding to chemotherapy. Interferon is given when

CLIENTTEACHING

Myeloma

Drink 3 to 4 L of fluids per day.
Exercise to decrease bone demineralization.

Monitor for symptoms of hypercalcemia and
notify physician if symptoms occur.

the client is in remission because it seems to extend the
remission (ACS, 2009¢).

If the serum calcium level increases above 10 mg/dL, the
physician orders an IV of normal saline infused at a high rate
tollowed by diuretics.

Diet

Six small meals per day are often tolerated better than the
usual three meals per day; nutritious meals based on the cli-
ent’s food preferences are recommended. A fluid intake of 3

to 4 L per day is essential to minimize the complications of
excessive calcium in the blood and urine.

Activity

It is important to keep the client as mobile as possible. Walk-
ing stimulates calcium resorption and decreases demineraliza-
tion. When the client is in bed, it is important to reposition

the client frequently using a lift sheet to decrease the risk of
pathological fractures.

NURSING MANAGEMENT

Assess for bone pain. Monitor laboratory test results for hyper-
calcemia. Provide six small meals each day of client’s preferred
foods. Encourage fluid intake to 3 to 4 L per day. Encourage
ambulation. Monitor vital signs.

NURSING PROCESS

ASSESSMENT
Subjective Data

The client describes constant pain that increases with move-
ment. The pain is usually in the back, ribs, or pelvis. Achiness in
the long bones and joints and general malaise also is described.

Objective Data

Assess pain using a 0 (none) to 10 (most) pain scale. Tem-
perature is elevated. The client’s ability to perform activities of
daily living is decreased. Monitor the level of blood calcium.




190  UNIT 2 Nursing Care of the Client: Oxygenation and Perfusion

Nursing diagnoses for a client with multiple myeloma include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES NURSING INTERVENTIONS

Chronic Pain related to The client will express a Assess the client’s pain level with pain scale.

disease process decrease in pain level. Administer analgesic as ordered and monitor the client’s response.
Risk for Injury related to The client will have Handle client gently and reposition the client using a lift sheet.
bone demineralization minimal injuries. Keep the client’s personal items within easy reach.

Risk for Infection related The client will have few Thoroughly cleanse hands before caring for the client.

to disease process and infections. Teach the client and family proper hand hygiene.

pharmaceutical agents Assist the client with personal hygiene as needed.

Screen visitors for signs of infections before allowing them to
visit the client.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

CASE STUDY

J.J., 46, owns a hobby shop. He has had a cold for 3 weeks that has recently settled in his chest. He has been tired
lately and takes naps each evening before the evening meal. His wife noticed several bruises on his arms and
legs, but J.J. could not recall any particular injury. J.J. has gradually lost 10 pounds during the last 3 months but
has not been concerned about it. When J.J. went to the clinic for some antibiotics for his cold, the nurse prac-
titioner completed a physical assessment and ordered a chest x-ray and CBC. The nurse practitioner noticed the
WBCs were 250,000/mm?3; RBCs, 4.2 million/mm?3; and platelets, 100,000/mm3. After several other tests were per-
formed during the next few days, a diagnosis of chronic myelogenous leukemia (CML) was confirmed.

The following questions will guide your development of a nursing care plan for the case study.
1. List the symptoms occurring in J.J. that are typical of CML.
. List five other typical symptoms of CML that were not stated in the case study.
. List other diagnostic tests that could be done to confirm the diagnosis of CML.
. List subjective and objective data the nurse would obtain about J.J.
. Write three individualized nursing diagnoses and goals for J.J.
. List nursing interventions for J.J.
. List community resources specific to locale that could assist J.J. and his family during his illness with CML.

0 N O U1 M WN

. List discharge teaching the nurse would give to J.J. and his family.
9. List successful client outcomes for J.J.
10. List chemotherapeutic agents and side effects of the agents that may be prescribed for J.J.
11. List other medical treatments that may be ordered for J.J.
12. What measures could the nurse take to meet the emotional needs of J.J. and his family?

' SUMMARY

« The main formed components of the blood are red blood - Symptoms of polycythemia vera are headache, epistaxis,
cells, white blood cells, and platelets. dizziness, tinnitus, blurred vision, fatigue, weakness,

« The lymphatic system is composed of lymph vessels that pruritus, exertional dyspnea, angina, and increased blood
drain lymph into the venous system; lymph nodes that pressure and pulse.
filter microorganisms in the body; and lymph organs, the . Polycythemia vera is treated with chemotherapeutic agents.
spleen and thymus. - DIC is not a disease but a complication of a disease or

« Sickledex and hemoglobin electrophoresis are diagnostic condition that causes the client to alternate between
tests for sickle cell anemia. forming many small clots and hemorrhaging.

« Some of the symptoms of anemia are fatigue, pallor, - Hemophilia is a recessive X chromosome inherited
exertional dyspnea, and tachycardia. bleeding disorder in which the client is lacking clotting
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factors. The main symptom is spontaneous bleeding or
bleeding caused by trauma.

« The two types of malignant lymphomas are Hodgkin’s
disease and non-Hodgkin’s lymphoma. Clients with both
types of lymphoma have enlarged lymph nodes.

- Hodgkin’s disease is diagnosed by the presence of the
Reed-Sternberg cell in the swollen lymph nodes. Non-
Hodgkin’s lymphoma arises from the B lymphocytes and
T lymphocytes and does not have the Reed-Sternberg cell
in the lymph system.

L " REVIEW QUESTIONS ]

1. A client has iron deficiency anemia. To improve iron

absorption, the nurse serves Feosol with:
1. milk.
2. an orange.
3. water.
4. processed cheese.
2. Athorough assessment of the cardiac system on a
client with sickle cell anemia is important because:
1. the heart enlarges in an attempt to provide the
oxygen needs to the body tissues.
2. cells sickle more easily in the heart chambers.

3. more cardiac force is needed to pump RBCs with

Hbg S.
4. people with sickle cell anemia are prone to
bradycardia.

3. Clients with leukemia are prone to infections
because:

1. there are too many WBCs.

2. the bone marrow is not producing WBCs.

3. the bone marrow is producing too many cells.

4. the WBCs are incapable of fighting
infections.

4. Symptoms that alert a nurse that a client may have
DIC are:

1. tinnitus and numbness and tingling in the
extremities.

2. jaundice, palpitations, and dyspnea.

3. purpura, bruising, and decreased urine output.

4. ruddy complexion, epistaxis, and tinnitus.

5. A nurse teaches a client with non-Hodgkin’s
lymphoma about his disease condition. He knows
that the teaching is successful when the client says:
1. “I'will use an electric razor”

2. “I'will take folic acid as prescribed.”
3. “I'will apply ice and pressure to bleeding sites.”
4. “I'will avoid exposure to infections.”

6. A client had the axillary lymph nodes removed.
Which one of the following activities is avoided in
the affected arm?

1. Using fingernail polish.
2. Wearing rings.

3. Blood pressure checks.
4. Pulse checks.

7. A nurse examines a client’s skin and notes
multiple purplish areas randomly distributed
over the abdomen. The areas measure more
than 0.5 cm in diameter. The nurse records these
areas as:

1. purpura.

2. petechiae.

3. spider angioma.
4. liver disease.

8. A Maine lobsterman was admitted to the unit with
an infection in his right hand that he acquired while
handling lobster bait. The nurse would most likely
find palpable, tender lymph nodes in the:

1. inguinal region.

2. supraclavicular region.
3. periaortic region.

4. axillary region.

9. A client is at risk of developing a deep vein
thrombosis. The nurse anticipates receiving an order
for: (Select all that apply.)

. compression stockings.

. a sequential compression device.

. low molecular weight heparin.

. bed rest.

. aleg massage.

6. avitamin Kinjection.
10. What laboratory value confirms to the nurse that his
client has DIC?
1. Elevated white blood count.
2. Elevated platelet count.
3. Presence of fibrin degradation products.
4. Elevated hematocrit.
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MAKING THE CONNECTION

Refer to the following chapters to increase your understanding of the gastrointestinal

system:
Adult Health Nursing
+ Oncology + Mental Illness
+ Endocrine System + The Older Adult

L g

Immune System

LEARNING OBJECTIVES

Upon completion of this chapter, you should be able to:

Define key terms.
Discuss diagnostic tests associated with the digestive system.

Discuss components necessary for a complete assessment of the
digestive system.

List medical and surgical management for clients with digestive
disorders.

Describe nursing interventions for clients with digestive disorders.

Assist with the formulation of nursing care plans for clients with
digestive disorders.

KEY TERMS

adhesion colostomy gastritis
appendicitis constipation glycogenesis
ascites diverticula glycogenolysis
calculi diverticulitis hematemesis
cholecystitis diverticulosis hemorrhoid
cholelithiasis effluent hepatitis
cirrhosis gastric ulcer ileostomy
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intussusception pancreatitis
l jaundice peptic ulcer
© ligation peristalsis
: melena peritonitis
L occult blood test (guaiac) polyp

INTRODUCTION

Disorders and diseases of the gastrointestinal system and
accessory organs can affect not only the digestive process
and nutrient absorption but the lifestyle of the individual
as well.

ANATOMY AND PHYSIOLOGY
REVIEW

The digestive system, also known as the gastrointestinal (GI)
tract or the alimentary system, is responsible for breaking down
complex food into simple nutrients the body can absorb and
convert into energy (Figure 7-1). This process is known as
digestion.

MouTH/ESOPHAGUS

Digestion begins in the mouth, where the teeth mechanically
break food down into smaller pieces by chewing and mixing
it with saliva. The chemical breakdown of cooked starches
is begun in the mouth by the enzyme ptyalin, a salivary

Salivary glands

Pharynx

Liver

Common
bile duct

Gallbladder

Esophagus

Duodenum
Stomach

Jejunum
Pancreas

Transverse colon

Ascending colon Descending colon

lleum
Sigmoid
Anus

F1GURE 7-1 The Digestive System
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postprandial
steatorrhea
stoma
stomatitis
volvulus

amylase. The food is then swallowed as a small ball or bolus
and transported down the esophagus, a hollow, muscular
tube approximately 10 inches long. Peristalsis, coordinated
rhythmic contractions of the muscles, pushes the bolus
through the esophagus. The cardiac sphincter, also called the
lower esophageal sphincter (LES), located at the distal end of
the esophagus, relaxes and allows the food to pass into the
stomach.

STOMACH

Further mechanical and chemical breakdown of the food
occurs in the stomach, a J-shaped muscular organ located
beneath the diaphragm. The stomach secretes gastric juices
that contain hydrochloric acid (HCI) and pepsinogen, a
nonactive form of the enzyme pepsin. HCI and pepsin are
responsible for beginning the breakdown of protein and
continuing the breakdown of starches. Starch digestion in
the stomach gradually stops because of the acidic environ-
ment. Mucus is secreted to protect the lining of the stom-
ach. The stomach also secretes an intrinsic factor necessary
for vitamin B, absorption and gastrin to stimulate HCI
release.

The peristaltic movement of the stomach mixes the par-
tially digested food and digestive enzymes into a semiliquid
mass called chyme. The chyme will not pass into the small
intestine until it is the proper consistency and particles are 1
millimeter or less. On average, the stomach empties in 3 to 4
hours. Carbohydrates are digested most readily, followed by
proteins, with fats taking the longest to pass from the stom-
ach. When the chyme has reached the proper consistency, the
pyloric sphincter relaxes, releasing a portion at a time of the
chyme into the small intestine.

SMALL INTESTINE

The small intestine is approximately 20 to 25 feet long and
is responsible for absorbing nutrients from the chyme. The
small intestine also secretes digestive enzymes, mucus to
protect the mucosa, and hormones to aid in the absorption
of nutrients.

The chyme enters the duodenum, the first 10 to 12 inches
of the small intestine. The duodenum is responsible for
absorbing calcium and iron as well as neutralizing the acids in
the chyme. Enzymes from the pancreas and bile from the liver
enter the duodenum from the common bile duct by way of the
ampulla of vater; it is here that fats are digested.

The jejunum, the middle 8 to 10 feet of the small intestine,
is responsible for absorption of fats, proteins, and carbohydrates.
Vitamin B;, and bile salts are absorbed in the ileum, the distal
12 feet of the small bowel.
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LARGE INTESTINE

The chyme enters the large intestine, also known as the colon,
through the ileocecal valve into the cecum, a small pouch to
which the appendix is attached. The colon is approximately 4
to S feet long and consists of the ascending or right colon, the
transverse colon, the descending or left colon, and the sigmoid
colon, an S-shaped segment before the rectum. The colon
absorbs water, electrolytes, and bile salts.

The last 5 inches of the large intestine comprise the rec-
tum. The distal end of the rectum forms the anal canal com-
posed of muscles that control defecation. The opening to the
anal canal is called the anus.

ACCESSORY ORGANS

The digestive system also has accessory organs that aid in the
digestion of food. The accessory organs include the pancreas,
liver, and gallbladder (Figure 7-2).

Pancreas

The pancreas is a fish-shaped glandular organ 6 to 8 inches
long extending from the duodenum across the abdomen
behind the stomach. The pancreas has both endocrine and
exocrine functions. The endocrine functions, which include
the production of glucagon and insulin to regulate the blood
sugar level, are presented in the endocrine system chapter.
The pancreas produces three main groups of enzymes in
pancreatic juice for its exocrine function. The enzymes are:

amylase—converts carbohydrates into glucose

lipase—aids in fat digestion
protease—breaks down protein

Liver

The liver is the largest glandular organ of the body. It is located in
the right upper quadrant of the abdomen. The liver is one of the
most vascular organs, filtering 1,500 mL of blood per minute.
Some of the many functions of the liver are to:

« Produce and secrete bile, which emulsifies fats
« Convert glucose into glycogen for storage (glycogenesis)

Gallbladder

Liver

FIGURE 7-2 Accessory organs. Bile travels from the liver
to the gallbladder via the hepatic and cystic ducts. The bile is
released into the duodenum via the common bile duct.

The pancreas releases its digestive juice into the duodenum.
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« Convert glycogen to glucose when blood sugar level drops
(glycogenolysis)

« Metabolize hormones

« Break down nitrogenous wastes to urea

« Incorporate amino acids into proteins

« Filter blood and destroy bacteria

« Produce prothrombin and fibrinogen, which are necessary
for blood clotting

« Manufacture cholesterol

« Produce heparin

« Store vitamin B , and fat-soluble vitamins A, D, E, and K

« Detoxify poisonous substances

Gallbladder

The gallbladder is a pear-shaped sac attached to the undersur-
face of the liver. The liver produces bile and transports the bile
to the gallbladder through the hepatic and cystic ducts. The
gallbladder stores and concentrates the bile until it is needed
in the small intestine. When fats enter the small intestine, the
gallbladder releases the bile through the cystic duct into the
common bile duct and finally into the small intestine. The
cystic duct, hepatic duct, and pancreatic duct combine to form
the common bile duct.

EFFECTS OF AGING

As the body ages, several changes occur in the digestive sys-
tem (Table 7-1). It is important to educate clients about these
changes and ways they can adapt their lifestyles.

ASSESSMENT

A thorough assessment is necessary to collect data on
which to make an accurate nursing diagnosis. For clients
describing GI symptoms, the assessment should include
the following:
1. History of the present complaint, including length and
frequency of symptoms, when symptoms occur, as well
as aggravating factors

2. Medication history, including prescribed and over-the-
counter (OTC) medications, and their effectiveness.
Clients with GI symptoms frequently self-medicate
with antacids, laxatives, suppositories, and enemas.

] LIFE SPAN CONSIDERATIONS
The Aging GI Tract

e Loss of elasticity and slowed motility of the Gl
tract, accompanied by lack of exercise, make the
elderly prone to constipation.

e As the intestinal wall weakens, diverticuli, or
scars on the intestinal wall, can develop.

e Decreased liver mass and blood flow alter the
pharmacokinetics of various drugs.

r
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COMMON CHANGES

Decrease in peristalsis

Food moves more slowly through digestive
system. Bowel movements are more

CHAPTER 7 Gastrointestinal System 199

IMPLICATIONS FORNURSES

Increase fiber and fluid intake. Encourage smaller,
frequent meals. Offer fiber supplements.

infrequent. Increase in constipation. Feeling

full and bloated and may eat less.

Oral changes

decreases.

Dentures are common. Chewing is more
difficult. Eating and drinking time may
be prolonged. Number of taste buds

Make sure dentures fit. Cut food into small bites.
Teach that softer foods may be better tolerated.
Some clients may start using more salt and
seasonings to compensate for less flavor;
monitor salt usage.

Decrease in enzyme
secretion
and seasonings.

Food is harder to digest. Increase in
indigestion. Intolerance to some food

Encourage water between meals. Avoid foods
that are not tolerated while ensuring adequate
nutrient intake.

Decrease in saliva
becomes difficult.

Food is more difficult to chew. Swallowing

Encourage fluid intake with meals. Have clients
chew food well and do two swallows with each
bite of food. Have clients sit up to eat.

3. A complete nutritional history; a note should be made
of any foods that increase or decrease symptoms. Also,
assess if meals aggravate symptoms or if symptoms
occur within a specific time period after a meal. Note
the fiber and fat content of the diet as well as the amount
of fluids typically consumed.

4. Psychosocial factors, including compliance and noncom-
pliance with health status. Meal patterns should be evalu-
ated: note whether the client eats alone, eats large meals
at regular intervals, or snacks all day.

S. Physical examination, including inspection, auscultation,
percussion, and palpation of the abdomen. An evaluation of
the client’s ability to chew and swallow is also important.

6. Bowel elimination patterns, including frequency,
consistency, and amounts of bowel movements.

7. Evaluation of diagnostic data, including laboratory
analysis and radiologic and endoscopic examinations.

Refer to Box 7-1, Questions to Ask and Observations to
Make When Collecting Data, for guidance in completing
client gastrointestinal assessments.

COMMON DIAGNOSTIC TESTS

Commonly used diagnostic tests for clients with digestive
disorders are listed in Table 7-2.

DISORDERS OF THE

GASTROINTESTINAL TRACT

D isorders of the gastrointestinal tract include stomatitis, esoph-
ageal varices, gastroesophageal reflux disease, gastritis,
ulcers, appendicitis, diverticulosis and diverticulitis, inflamma-
tory bowel disease, irritable bowel syndrome, intestinal obstruc-
tion, hernias, peritonitis, hemorrhoids, and constipation.

tomatitis is a painful condition characterized by inflam-

mation and ulcerations in the mouth. Stomatitis can be
caused by infections, damage to the mucous membranes by
irritants, or chemotherapy.

MEDICAL-SURGICAL
MANAGEMENT

Medical

Cultures may be done to determine whether an infectious
process is present.

o, Pharmacological

Because the client’s mouth can be sore, topical anesthetics
such as xylocaine may be used. Analgesics may also be
ordered. If an infection is present, the appropriate medication
is ordered.

Diet

Dietary restrictions are based on what the client is able to
tolerate. Bland, soft foods or liquids are usually tolerated best.
As the sores heal, the diet may be advanced as tolerated. It is
important to monitor dietary intake because caloric and fluid
intake may be poor as a result of discomfort.

NURSING MANAGEMENT

Monitor caloric and fluid intake for adequacy. Encourage
the client to eat soft, bland foods and liquids. Assess for
mouth discomfort and check mouth for inflammation and
ulcerations. Provide oral care and administer medications as
ordered.
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TaBLE 7-2 Common Diagnostic Tests for Gastrointestinal Disorders _

Laboratory Tests Radiologic Studies

* Complete blood count (CBC) e Barium swallow

* Prothrombin time (PT) * Upper gastrointestinal tract (UGI) with small bowel
e Partial thromboplastin time (PTT) follow-through

e Bilirubin e Abdominal x-rays

e Albumin e CT scans

e Globulin ¢ Ultrasound

* Total protein * Barium enema

¢ Alkaline phosphatase e Gallbladder series

e Lactate hydrogenase (LDH-5)

* Gamma-glutamyl transpeptidase (GGT or GGTP)
* Aspartate aminotransferase (AST/SGOT)

¢ Alanine aminotransferase (ALT/SGPT)

e Cholesterol

o Triglycerides

* Amylase

e Carcinoembryonic antigen (CEA)

* HAA, now called hepatitis B surface antigen (HBsAG)
e StoolO &P

» Stool occult blood (guaiac)

¢ Fecal occult blood test (FOBT)

Other

* Flexible sigmoidoscopy

* Esophagogastroduodenoscopy (EGD)

* Endoscopic retrograde cholangiopancreatogram (ERCP)
e Colonoscopy

* Esophageal motility studies (manometry)

e Gastric secretion analysis

e Liver biopsy

e Peritoneal aspiration

* Hemocult
NURSING PROCESS Objective Data
Observations include inflamed mucosa of the mouth with
ulcerations frequently present.
SSESSMENT q y p
Subjective Data
Clients usually describe pain in the mouth and difficulty
swallowing.

Nursing diagnoses for a client with stomatitis include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES NURSING INTERVENTIONS
Acute Pain related to The client will verbalize increase in Assess the client frequently for discomfort.
Stomatitis comfort within 1 hour of initiation of Administer medications such as topical xylocaine and
WAL analgesics as ordered.
Allow for rest periods as indicated.
Imbalanced Nutrition: The client will maintain caloric intake  Monitor daily caloric intake and consult with the
Less than Body of 1,500 calories per day within dietitian to assist with food selection.

Requirements related to 48 hours of treatment initiation.
inadequate caloric and

Administer IV fluids as ordered and monitor I1&O.
— The client will maintain a fluid intake
fluid intake of 2,000 mL per day within 48 hours

of treatment initiation.

Impaired Oral Mucous The client will have less inflammation  Monitor the stomatitis every shift to assess status of
Membranes related to and a decrease in the size of the condition.
stomatitis ulcers by 36 hours after treatment

T Provide oral care every 4 hours.
initiation. o o ) )
Administer medications as ordered to combat the infection.

Evaluation: Evaluate each outcome to determine how it has been met by the client.
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BOX 7-1 QUESTIONS TO ASK AND OBSERVATIONS TO MAKE WHEN COLLECTING DATA

Subjective Data

Do you wear dentures? If yes, do they

fit properly?

Do you consume alcohol?

Obtain a history of alcohol use/abuse.

How much alcohol do you consume in a week?

Do you smoke cigarettes, cigars, or a pipe?

Do you chew tobacco?

Do you smoke, inhale, or ingest illicit drugs?

Do you have pain or discomfort in your mouth?

Do you have difficulty swallowing?

What kind of foods and liquids do you consume?

Do you consume acidic foods?

What is your ideal weight? Do you have unexplained
weight loss? Weight gain?

Have you ever vomited bloody stomach contents?
Have you vomited stomach contents that look like
coffee grounds?

Are you easily fatigued?

Describe your energy level now compared to

6 months ago.

Do you have a history of liver disease?

Do your bowel movements appear black

and tarry?

Are your bowel movements constipated,

watery?

Do you have diarrhea? Persistent or occasional?
Have you passed blood clots in your stool?

Have you ever experienced bloody

diarrhea alternating with normal bowel movements?
Do you experience heartburn? How often do you
have heartburn?

Do you take any OTC medications to treat the
heartburn? Do you get relief from these medications?
Do you have heartburn, acid regurgitation into the
throat or mouth, or increased salivation after bending
over to tie your shoes or retrieve something from the
floor?

Do you have increased difficulty swallowing when
lying down, bending over, or straining?

Have you experienced a burning sensation in the
chest, throat, or behind the sternum?

Do you belch frequently?

Do you have a burning or squeezing pain when
swallowing?

Have you experienced the sensation of food being
caught in your throat or like you are choking?

Have others mentioned that you frequently have bad
breath?

Do you have frequent chest pain? Describe the chest
pain. How long does it last?

Is the chest pain related to any particular

activity? Does it seem to occur after a heavy meal?

Are you hoarse in the morning?

Do you have difficulty breathing in the
morning?

Do you cough in the morning? During the
night?

Do any foods irritate your stomach, cause
indigestion, belching, or bloating? Do you take
any medications to relieve stomach discomfort,
pain, or indigestion?

Do you take NSAIDs?

What do you think causes the discomfort, pain,
or indigestion?

What relieves the discomfort, pain, or indigestion?
Do you notice more discomfort or pain at one
time more than another?

Have you missed work because of stomach
discomfort, pain, or indigestion?

Objective Data

Inspect the oral mucosa for ulcers or lesions.
Assess the mucous membranes for dryness,
cracked lips, erythema, bleeding, and presence
and appearance of saliva.

Assess the surface of the tongue.

Inspect the gingiva for redness and swelling.
Assess the teeth for caries and firmness within
the gums.

Assess vital signs.

Guaiac all stools for occult blood.

Observe for hematemesis and melena.

Assess and measure amount of blood vomited.
Assess lab data for H & H, liver profiles,
albumin, pre-albumin, bilirubin, WBCs, and
neutrophils.

Assess the skin and sclera for presence

of jaundice.

Weigh the client every day and evaluate BMI.
Assess for recent weight loss and/or weight gain.
Assess eating habits for types of food/beverages
consumed, and time and frequency of meals.
Assess breath odor for halitosis.

Assess voice for hoarseness.

Assess for frequent belching.

Assess breath sounds for cough and wheezing.
Inspect the abdomen for distention.

Assess for presence of bowel sounds.

Assess for presence and location of abdominal
pain.

Assess for rebound abdominal tenderness.
Keep client NPO as ordered.

Monitor 1&O.

Maintain IV fluids for hydration.
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202 UNIT 3 Nursing Care of the Client: Digestion and Elimination

Avarix is an enlarged, tortuous vein or, occasionally, an
artery. Although varices can occur in any part of the
digestive system, they occur most frequently in the distal veins
of the esophagus. The varices are often associated with cirrhosis
of the liver or any other condition that causes chronic obstruc-
tion of drainage from the esophageal veins into the portal veins.
Swelling of the veins causes the walls to weaken, making them
prone to ulceration and bleeding. Anything that causes increased
abdominal venous pressure, such as sneezing, coughing, vomit-
ing, the Valsalva maneuver, swallowing large, poorly chewed
pieces of food, and the erosion of vessel walls by gastric acid,
can cause the varices to rupture.

Varices have no symptoms, so clients may not be aware of
them until they start bleeding. Death may ensue rapidly if the
hemorrhaging varix is not treated immediately.

MEDICAL-SURGICAL
MANAGEMENT

Medical

The varices may be treated with sclerotherapy, ligation, or
balloon tamponade. Sclerotherapy is a procedure in which a
caustic substance is injected into the varix. An esophagogas-
troduodenoscopy (EGD) is performed and a sclerosing agent is
injected through a special needle. Several treatments are neces-
sary to cause formation of scar tissue and to stop the bleeding.
After the bleeding has stopped and the client has stabilized, the
remaining treatments may be done on an outpatient basis.

Complications to sclerotherapy include mediastinal
inflammation secondary to extra esophageal injection, perfo-
ration, ulceration, stricture secondary to scar formation, and
rebleeding.

Esophageal ligation, also called banding, involves plac-
ing a rubber band, tie, or O-ring on the varix (Figure 7-3). An
EGD is performed to guide the placement of the bands. The
complications include rebleeding and stricture formation.

In a case where varices are actively bleeding, a three- or
four-lumen balloon tamponade, known as a Minnesota or
Sengstaken-Blakemore tube, is passed into the esophagus.
The balloon is then inflated in the esophagus to put direct
pressure onto the bleeding varices. The balloon is periodically
deflated to prevent necrosis of the esophageal tissue. Isotonic
saline lavages also are administered through the tube. During
the procedure, the client must be kept NPO with the head of
the bed elevated 30 to 45 degrees. Complications include
perforation of the esophagus from the balloon pressure and
necrosis of the surrounding tissue.

Surgical

A portosystemic shunt is performed to relieve the pressure on
the esophageal veins by redirecting blood from the portal vein
to the inferior mesenteric vein. Some of the blood bypasses
the liver and reenters the circulatory system (Figure 7-4).

A nonsurgical but invasive procedure, transjugular intrahe-
patic portosystemic shunt (TIPS), may also be performed. With
this procedure, the right internal jugular vein is used to place a
cannula into the hepatic and portal veins. A connection is made
through the liver tissue between the hepatic and portal veins.
A stent is placed in the connection. This allows some of the

A

Esophagus

Varix

C

O-ring

F1GURE 7-3 Banding of an Esophageal Varix; A, Varix; B,
Insertion of Tube with O-Ring; C, O-Ring is Placed around the Varix

blood to bypass the liver and relieve pressure in the portal vein.
This procedure is done in x-ray and is used with clients who are
too unstable for surgery (also refer to Figure 7-9.)

o, Pharmacological

Octreotide (Sandostatin) is given by IV to help control the
bleeding by decreasing blood flow to the gut, thus lowering
pressure in the portal system. Analgesics may be necessary fol-
lowing sclerotherapy if clients have chest discomfort. Clients
should avoid NSAIDs, aspirin, and all anticoagulants. Sucralfate
(Carafate) liquid may be given to coat the esophagus, protecting
it from erosion by gastric acid. IV rehydration as well as blood
transfusions may be necessary for clients with active bleeding.

Activity
If varices are bleeding or have recently bled, the client should

remain on bed rest. If no active bleeding is present, the client
may be ambulatory but should avoid strenuous exercise.

NURSING MANAGEMENT

Monitor vital signs. Explain tests and procedures. Allow time
for client to express fears and concerns about the varices.
Check laboratory test results for changes. Explain reasons to
avoid strenuous activity. Assess for nausea and dizziness.

NURSING PROCESS

ASSESSMENT
Subjective Data

Assessment includes history of liver disease or alcohol abuse
and nausea. With esophageal varices there is no abdominal pain.
The symptom of abdominal pain helps distinguish esophageal
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Stomach

Porto-
Systemic
Shunt

F1GURE 7-4 A, Normal Circulation of Abdominal Organs; B, An Example of a Portosystemic Shunt (May be Performed in Clients
with Elevated Portal Vein Pressure That Is Resistant to Medical Management)

varices from bleeding gastric ulcers, which generally do cause pain
that worsens after eating (Movius, 2006).

Objective Data

Assessment includes testing stools for occult blood (guaiac)
and melena (black, sticky, tar-like stools containing partially
broken-down blood), and assessing for hematemesis, or

vomiting blood. Review hemoglobin and hematocrit (H & H)
to evaluate anemia and liver profile for elevated bilirubin and
globulin levels and a decrease in albumin.

If cirrhosis of the liver is present, jaundice, a yellowing of
the skin, mucous membranes, and sclerae of the eyes, is pres-
ent. Jaundice results when the liver is unable to fully remove
bilirubin from the blood. Nutritional status may be poor if the
client abuses alcohol.

Nursing diagnoses for a client with esophageal varices include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES

NURSING INTERVENTIONS

Risk for Deficient Fluid
Volume related to
bleeding esophageal
varices (if the varices are
not actively bleeding)

The client will maintain
adequate fluid volume.

Monitor vital signs every 4 hours including orthostatic blood
pressures. Orthostatic blood pressure is obtained by taking
the blood pressure when the client is lying down and then
when standing. A 20 mm Hg difference in blood pressures
from lying to standing would indicate a change in fluid volume,
possibly indicating varix bleeding.

Monitor for nausea and dizziness.

Monitor H & H every 4 to 8 hours as ordered. A decrease in
H & H values would indicate bleeding.

The client will maintain an
H & H within normal limits.

Deficient Fluid Volume
related to bleeding
esophageal varices and

) - The client’s blood pressure will
gastric loss from vomiting

be within 20 mm Hg of baseline
with no orthostatic changes.

Monitor H & H.

Frequently monitor vital signs. Administer IV fluids, electrolyte
replacement, and blood transfusions as ordered.

(Continues)
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204 UNIT 3 Nursing Care of the Client: Digestion and Elimination

Nursing diagnoses for a client with esophageal varices include the

following: (Continued)

NURSING DIAGNOSES PLANNING/OUTCOMES

The client will discuss
concerns about health status.

Anxiety related to change
in health status, threat of
death

NURSING INTERVENTIONS

Explain all tests and procedures to decrease anxiety. Allow
client to express fears and concerns regarding condition.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

n gastroesophageal reflux disease (GERD), gastric secretions

flow upward into the esophagus, damaging the tissues. An
inability of the lower esophageal sphincter (LES) to fully close
contributes to this condition. Environmental and physical fac-
tors contribute to decreased pressure in the LES. Fatty foods, caf-
feine, nicotine, calcium channel blockers, and NSAIDs decrease
the tightness of the sphincter. Symptoms include belching, dys-
phagia, esophagitis, epigastric pain, heartburn, flatulence, mel-
ena, and bleeding. Diagnosis is made by symptoms, a 24-hour
pH monitoring, and an esophageal motility test. An endoscopy
determines the extent of esophagitis and rules out a malignancy.

MEDICAL-SURGICAL MANAGEMENT
Medical

GERD is generally treated conservatively with diet and medi-
cations. Clients are encouraged to lose weight if they are
overweight.

Surgical

A fundoplication is done to alleviate symptoms. A fundoplica-
tion is a laparoscopic procedure in which the LES is tightened
by wrapping and suturing the fundus of the stomach around
the esophagus.

o, Pharmacological

GERD is treated conservatively with antacids, H, receptor
antagonists, proton pump inhibitors, cytoprotective agents,
and gastrointestinal motility agents.

Diet
A low-fat, high-protein diet is recommended. The client is

encouraged to avoid caffeine, milk products, alcohol, pepper-
mint, licorice, and spicy foods.

O CLIENTTEACHING
GERD

Lose weight as needed.

Avoid fatty foods, alcohol, nicotine, caffeine,
and spicy foods.

Take medications as instructed.

Elevate head of the bed 2 to 4 inches on blocks.

Avoid wearing constrictive clothing.

NURSING MANAGEMENT

Encourage client to avoid foods that increase the symptoms
(e.g., caffeine, milk products, alcohol, and fatty foods). Obtain
diet history from client. Observe for melena and signs of dis-
comfort or pain.

Gastritis is an inflammation of the stomach mucosa occur-
ring when the stomach has been exposed to irritating
substances such as medications, smoke, food allergens, or toxic
chemicals. Another contributing factor to gastritis is impaired
mucosal defenses, which occur when the epithelial cells of the
stomach are not able to secrete an adequate quantity or quality of
mucus to protect the stomach. The presence of the bacteria Heli-
cobactor pylori (H. pylori) has also been associated with gastritis.

MEDICAL-SURGICALMANAGEMENT
Medical

Diagnosis of gastritis is based on history and symptoms. An
UGI or EGD is done to help diagnose the condition. If H. pylori
is suspected, a biopsy is obtained during an EGD and a culture
is performed.

o, Pharmacological

Treatment for gastritis is primarily pharmacological involving
antacids and histamine (H,) receptor antagonists (also call
H, blockers). A proton pump inhibitor such as omeprazole
(Prilosec) or prostaglandins is used. If H. pylori is present,
bismuth preparations are used to inhibit H. pylori growth and
antibiotics to eliminate the bacteria (Table 7-3).

NSAIDs such as ibuprofen (Motrin) and indomethacin
(Indocin) have been shown to compromise mucosal defenses
and increase acid secretion. Clients who are on NSAIDs
chronically, such as clients with arthritis, need to be evaluated
to determine whether other analgesics would be effective or if
a prostaglandin should be taken with the NSAIDs.

Diet

Although studies have shown that dietary modifications have
little impact on the rate of gastritis healing, some modifica-
tions are indicated. Any foods that aggravate symptoms are
eliminated. Also, foods that increase acid secretions, such as
milk, coffee, decaffeinated coffee, tea, colas, and chocolate,
should be consumed only in small amounts or eliminated if
possible. Eating before bedtime is avoided because it increases
nocturnal acid secretions.
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TABLE 7-3 Medications Used for Ulcers and Gastritis

MEDICATION PURPOSE NURSING IMPLICATIONS

Antacids Seal impaired mucosa. Antacids containing aluminum hydroxide may
¢ aluminum hydroxide (Amphogel) e s cause cc.)nstipation.l Antacids contailning
¢ aluminum hydroxide and magnesium magnesium hydroxide may cause diarrhea;
hydroxide (Maalox) monitor serum electrolytes; do not give with
¢ dihydroxyaluminum sodium carbonate other meds.
(Rolaids)
H, Receptor Antagonists Decrease gastric acid Do not give within 1 hour of antacids.
e ranitadine HCI (Zantac) secretion.
e cimetidine (Tagamet)
Proton Pump Inhibitor Stop gastric acid secretion.  Give with food. Suspend granules in an acid
* omeprazole (Prilosec) liquid. Takes 4 days to achieve blood level.
Prostaglandins Decrease gastric acid Give when NSAIDs need to be continued.
* misoprostol (Cytotec) secretion.
Enhance mucosal defenses.
Bismuth Compounds Enhance mucosal barriers. Do not give within 1 hour of H, blockers.
¢ bismuth subsalicylate (Pepto-Bismol) Inhibit H. pylori growth.
Antibiotics Eliminate H. pylori. Some antibiotics will cause N/V if taken with
e ampicillin (Omnipen) alcohol. Do not give with antacids or meals with
* metronidazole (Flagyl) the exception of Flagyl, which must be taken

with food. Clients are usually placed on two
different antibiotics simultaneously.

Health Promotion NURSING PROCESS

Smoking and alcohol aggravate the mucosal lining of the
stomach and significantly impair gastritis healing. Smoking ASSESSMENT

and alcohol consumption are minimized or eliminated if L.

possible. Subjective Data
Clients with gastritis may have no symptoms or may describe
epigastric pain or burning, or nausea. They may also state that

NURSING MA.N AGEMENT certain foods aggravate symptoms.

Encourage client to minimize or eliminate smoking and alco- Obi .
hol consumption (if applicable) and any foods that aggravate ]eCtlve Data

symptoms. Teach client about medications. Stools may test positive for blood.

Nursing diagnoses for a client with gastritis include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES NURSING INTERVENTIONS

Acute Pain related The client will experience less  Administer medications and provide diet as ordered.
to gastric acid on pain within 24 hours of onset Assess client for improvement of symptoms.
inflammation of treatment as identified by ) )
pain scale. Implement education about lifestyle changes.
Deficient Knowledge The client will verbalize Educate regarding medication regimen and lifestyle changes.
related toicondition, understanding of conditionand ¢ 46 glient smokes or drinks alcohol, provide information on
therapy, and symptoms of symptoms of complications smoking and drinking cessation.
potential complications and will comply with treatment . . o
regimen. Discuss dietary modifications.

Evaluation: Evaluate each outcome to determine how it has been met by the client.
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Peptic ulcers are erosions that form in the esophagus,
stomach, or duodenum resulting from an acid/pepsin
imbalance. Gastric ulcers refer to erosions in the stomach
and are correlated to exposure to irritants such as NSAIDs,
smoking, alcohol, food allergens, toxic chemicals, H. pylori
infections, and impaired mucosal defenses. Impaired mucosal
defenses occur when the epithelial cells of the stomach are
not able to secrete an adequate quantity or quality of mucus
to protect the stomach.

Clients with gastric ulcers frequently complain of pain 1 to
2 hours after eating. Eating may not relieve pain or may even
increase pain. Weight loss is common. Risk factors include
alcohol use, stress, and NSAID use.

Stress ulcers are a type of gastric ulcer that form when
gastritis becomes erosive and starts bleeding. As the name
implies, stress ulcers occur in clients whose bodies are expe-
riencing stress, such as clients who have experienced major
surgery, trauma, burns, chemotherapy, or radiation therapy.
Clients with chronic respiratory disorders also experience
stress ulcers because hypoxia can lead to impaired mucosa.
Bleeding may be massive resulting in significant blood loss
or can be slow and insidious. Because of the multiple sites of
bleeding, stress ulcers are difficult to manage.

Duodenal ulcers refer to ulcers in the duodenum. Incidents
of duodenal ulcers have been correlated to a high secretion
of HCL. Clients with duodenal ulcers frequently complain of
pain 2 to 4 hours after eating. Nocturnal pain may be present,
occurring between midnight and 3:00 a.m. Eating frequently
relieves symptoms. Weight gain is common. Risk factors
include a history of pulmonary disease, cirrhosis, chronic pan-
creatitis, and/or chronic renal failure.

If an ulcer erodes through a blood vessel, the client
may experience a life-threatening hemorrhage. A perforation
occurs if the ulcer erodes through the wall of the stomach or
small intestine resulting in gastric or intestinal contents entering
the abdominal cavity and causing peritonitis.

Diagnosis of ulcers is based on symptoms, history, and an
UGI or EGD performed to visualize the ulcer. If an H. pylori
infection is suspected, a biopsy is obtained during an EGD and
a culture is performed.

MEDICAL-SURGICAL
MANAGEMENT

Medical

If an ulcer bleeds, an EGD may be performed, and the ulcer
is either injected with epinephrine to cause vasoconstriction
or a special electrical probe is used to cauterize or burn the
tissue that is bleeding. A nasogastric (NG) tube is inserted
to remove gastric contents and blood, and iced isotonic
saline is instilled to help cause vasoconstriction and stop the
bleeding.

Surgical

The most commonly performed surgery for peptic ulcers is a
vagotomy, in which a section of the vagus nerve is cut removing
vagal innervation to the fundus of the stomach. This elimi-
nates the production of hydrochloric acid, decreases function
of the gastrin hormone, and slows motility of the stomach.

A vagotomy eliminates the complications of the more aggres-
sive surgeries, such as gastrectomies.

If the ulcer continues to bleed or if the ulcer has per-
forated, the client is taken to surgery and a gastrectomy is
performed. The portion of the stomach or duodenum that is
perforated is removed and the bowel is reconnected with an
anastomosis.

Complications from gastrectomies include gastric dump-
ing in which the stomach experiences postprandial (after
eating) rapid gastric emptying. Clients experience abdominal
pain, nausea, vomiting, explosive diarrhea, weakness, and
dizziness. Clients with gastric dumping have malabsorption
of nutrients because the food passes too quickly to permit
absorption, thus leading to malnutrition. In addition, many
clients with significant symptoms limit dietary intake to avoid
symptoms, compounding the malnutrition and weight loss
issues.

Management of gastric dumping includes small, frequent
meals of high fiber and high protein and avoidance of simple
carbohydrates.

o, Pharmacological

Treatment of ulcers is primarily pharmacological involving
antacids, histamine (H,) receptor antagonists (also called
H, blockers), proton pump inhibitors, or prostaglandins. If
H. pylori is present, bismuth preparations are generally used
to inhibit its growth and antibiotics to eliminate the bacteria
(refer to Table 7-3).

NSAIDs such as ibuprofen (Motrin) and indomethacin
(Indocin) have been shown to compromise mucosal defenses
and increase acid secretion. For clients who are on NSAIDs
chronically, such as clients with arthritis, one needs to evalu-
ate whether other analgesics would be effective or whether a
prostaglandin should be taken with the NSAIDs.

Diet

Although studies have shown that dietary modifications have
little impact on the rate of ulcer healing, some modifications
are indicated. Foods that aggravate symptoms are eliminated.
Also, foods that increase acid secretions, such as milk, coffee,
decaffeinated coffee, tea, colas, and chocolate, should be con-
sumed only in small amounts or eliminated if possible. Eating
close to bedtime is avoided because it increases nocturnal acid
secretions.

Health Promotion

Smoking and alcohol aggravate the mucosal lining of the
stomach and duodenum and significantly impair ulcer healing.
Smokers also experience a higher ulcer recurrence rate. Stress
has been shown to increase the rate of peptic ulcers. Although
the type or severity of stress may not be significant, the cli-
ent’s interpretation of the events as stressful is. Clients need
to develop mechanisms for reducing stress such as exercise,
biofeedback, and relaxation.

NURSING MANAGEMENT

Encourage lifestyle changes when necessary regarding smok-
ing, alcohol, and stress. Teach relaxation techniques. Monitor
weight and laboratory test results. Discourage having a bedtime
snack to prevent acid secretions at night. Assess pain including
relationship to eating a meal.
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NURSING PROCESS

ASSESSMENT
Subjective Data

Clients with gastric ulcers are often asymptomatic or may
describe epigastric pain or burning 1 to 2 hours after eating,
and nausea or bloating. Clients may experience an increase of
symptoms when they eat and therefore may decrease dietary
intake. When questioned about lifestyle, NSAID usage, stress,
smoking, and alcohol use may be discovered.

Clients with duodenal ulcers may exhibit no symptoms
or may complain of pain 2 to 4 hours after eating. Eating will
frequently decrease symptoms, so clients will often eat more
frequently. When questioned about lifestyle, stress, smoking,
and alcohol consumption may be discovered. The client may

CHAPTER 7 Gastrointestinal System 207

also have a history of pulmonary disease, cirrhosis, chronic
pancreatitis, and/or chronic renal failure.

A client who is actively bleeding from an ulcer will expe-
rience an acute onset of epigastric pain, shortness of breath,
and nausea.

Objective Data

Clients with gastric ulcers may show a weight loss and stools
may test positive for blood. An H & H may show anemia.

Clients with duodenal ulcers may show a weight gain and
stools may test positive for blood. An H & H may show anemia.

The client who is actively bleeding from an ulcer will
show signs of shock: pale clammy skin, an elevated pulse
rate, and a drop in blood pressure. The client may also have
hematemesis. Laboratory tests show a low H & H and stools
test positive for blood.

Nursing diagnoses for a client with ulcers include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES

NURSING INTERVENTIONS

Acute Pain related to The client will experience less

Assess clients for decrease of pain.

gastric acid on ulcerated pain within 24 hours of onset

Administer medications as ordered.

mucosa of treatment as identified on
pain scale. Assess for elevated BP.
Deficient Knowledge The client will verbalize Identify client’s learning style and provide information

related to condition,
therapy, and symptoms
of complications

understanding of factors
related to condition and
symptoms of complications.

in a manner compatible with the learning style. Educate
regarding medication regimen, lifestyle changes, and signs
and symptoms of possible complications.

Client will comply with
treatment regimen.

If indicated, provide client with smoking cessation
information and stress reduction techniques such as
exercise and biofeedback.

The client will exhibit normal
fluid volume as evidenced
by stable H & H and blood
pressure within 20 mm Hg of
baseline.

Deficient Fluid Volume
related to bleeding ulcer

Check vital signs every 4 hours and PRN including
orthostatic blood pressure.

Monitor for dizziness and nausea.
Check stool for blood.

Administer IV fluids, electrolyte replacement, and blood
transfusions as ordered.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

show a WBC >10,000/mm?® and neutrophils >75%. An ele-
vated temperature indicates infection. Rebound tenderness in
the right lower quadrant (RLQ) of the abdomen (at McBur-
ney’s point) is a positive diagnostic finding. An appendectomy
is performed along with other abdominal surgeries as a preven-
tive measure.

ppendicitis is the inflammation of the vermiform
appendix, a 10-cm small, slender tube attached to the
cecum. The appendix may be inflamed, gangrenous, or rup-
tured. If the opening to the appendix becomes blocked with
feces, the E. coli multiply in the appendix and infection devel-
ops with pus formation. If it ruptures, fecal content spills into

the abdominal cavity causing peritonitis, which may be fatal.
It is most common in young adults, but can occur at any age
(Atassi, 2002a). A barium enema or an ultrasound is ordered
to confirm inflammation in the appendiceal area.

MEDICAL-SURGICAL MANAGEMENT

Early diagnosis and treatment are necessary for the best client
outcome. A white blood count and differential will usually

Surgical

A surgical procedure called an appendectomy is necessary
before the appendix ruptures. Appendectomies are the most
common emergency surgery and require a hospital stay of
a few days if the appendix has ruptured. If no rupture has
occurred, a laparoscopic appendectomy, in which the appen-
dix is removed through a scope, may be done. This requires
only a small incision and allows the client to be discharged
24 hours after the surgery.
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e, Pharmacological

Preoperatively, no analgesics are administered so that symp-
toms will not be masked by the medication. Fluids and elec-
trolytes may need to be replaced before surgery. Antibiotics
are usually given preoperatively. Postoperatively, analgesics
are administered for relief of incisional discomfort. Antibiot-
ics are usually given postoperatively, especially if a perforation
is present.

Diet

Preoperatively and initially postoperatively, the client is NPO.
If a perforation with peritonitis occurred, the client is kept
NPO longer, and an NG tube is inserted until bowel sounds
return. Clear liquids and then full liquids and finally a regular
diet is given as normal bowel function returns.

Activity

Initially postoperatively, the client is encouraged to turn,
cough, and deep breathe every 2 hours. Next, the client is
encouraged to increase ambulation gradually. Activity restric-
tions depend on the severity of the appendicitis. Driving,
exercise, and lifting will be limited for a few weeks to allow for
incisional healing.

NURSING MANAGEMENT

Assess pain. Keep client NPO. Monitor vital signs, especially
temperature. Assess bowel sounds. Monitor the results of the
CBC, especially WBC and neutrophils. Postoperatively, encour-
age client to turn, cough, and deep breathe every 2 hours.
Encourage ambulation. Advance diet from liquid to regular as
bowel function returns.

NURSING PROCESS

ASSESSMENT

Subjective Data

Clients with appendicitis describe abdominal pain, typi-
cally located in the RLQ around McBurney’s point (halfway
between the umbilicus and the right iliac crest). Clients also
complain of anorexia (a loss of appetite) and nausea.

Objective Data

Clients may have vomiting and fever. Bowel sounds may be
diminished or absent. Rebound tenderness, pain that occurs
when fingers are pressed into the RLQ and then released
suddenly, may be present. A CBC will show WBCs elevated
> 10,000/mm? with neutrophils > 75%.

Nursing diagnoses for a client with appendicitis include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES

NURSING INTERVENTIONS

Acute Pain related
to appendicitis/
appendectomy

The client will experience

a decrease in pain as
evidenced by improved
mobility and as identified on
pain scale.

Preoperatively, monitor client’s pain and check abdomen for
rigidity.

Provide an ice pack to help relieve pain as ordered; never use
heat.

Postoperatively, give analgesics as ordered and medicate prior
to activities such as ambulation.

Teach client to use a pillow to splint the incision when coughing.

If client is having difficulty passing flatus, administer enemas or
a rectal tube as ordered, and encourage ambulation.

The client will verbalize
signs and symptoms of
infection and factors that
enhance wound healing, by
discharge.

Impaired Skin Integrity
related to the abdominal
incision

Administer antibiotics as ordered.

Educate the client that incision may be left open to the air
after 24 hours; that showers may be taken, per physician
instruction; and signs and symptoms of infection and activity
restrictions.

If adhesive strips are present, leave in place until they no
longer cover the incision (approximately 10 days to 2 weeks).

Evaluation: Evaluate each outcome to determine how it has been met by the client.

iverticula are saclike protrusions of the intestinal wall.
Diverticulosis refers to a condition of the colon in
which multiple diverticula are present (Figure 7-S). The exact
cause of diverticulosis is not known; however, a diet low in

fiber is believed to contribute to the formation of the pouches.
Diverticulosis affects >50% of the elderly population (Marrs,
2006). It is asymptomatic unless perforation or hemorrhage
occur.

Diverticulitis refers to the inflammation of one or more
diverticula generally in the sigmoid colon. It is a complication
of diverticulosis and is thought to be caused by stool impacted
in the diverticula.
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Perforation

Hemorrhage

FIGURE 7-5 Diverticula in the sigmoid colon. Diverticulosis is
almost always located in the descending or sigmoid colon.

MEDICAL-SURGICAL MANAGEMENT
Medical

Diverticulosis is typically asymptomatic and needs no interven-
tion. Most cases of diverticulitis are treated with analgesics, anti-
biotics, bed rest, NPO to rest the bowel, and IV fluid hydration.

A barium enema or abdominal ultrasound is usually
ordered when diverticulitis is suspected. A flexible sigmoidos-
copy is also performed.

Surgical

If bleeding or perforation of the diverticula occurs, or if an
abscess forms, surgery is required to remove the affected por-
tion of the bowel. A colon resection is performed. A colos-
tomy may be required. A colostomy is a surgically created
opening from the colon through the abdominal wall to relieve
either a disease or functional problem in the large intestine.

Stool consistency depends on the placement of the stoma
(surgical opening between a cavity and the surface of the body) in
the colon. A colostomy is named for the part of the colon where
it is located. An ascending colostomy takes its name from the
ascending colon and would be on the right side of the abdomen.
It has a liquid output. A transverse colostomy would be more
toward the midline of the abdomen and has a pasty liquid output.
A descending colostomy or sigmoid colostomy has a more solid
output. Figure 7-6 shows the different colostomy sites.

If a large amount of inflammation is present, a temporary
colostomy is performed to allow the colon to heal. The colon
is reconnected at a later time. Sometimes a permanent colos-
tomy needs to be performed.

o, Pharmacological

Clients who have been identified as having diverticulosis are usu-
ally placed on fiber supplements or stool softeners. Clients with
diverticulitis are treated with sulfa antibiotics and other antimi-
crobial agents. Analgesics also are ordered for discomfort.

Diet

A high-fiber diet is believed to help reduce the occurrence
of diverticulosis and diverticulitis. Clients experiencing
diverticulitis will be NPO to rest the bowel. Once the diver-
ticulitis begins healing, the client is placed on clear liquids and
then advanced to a bland, low-residue diet while the diver-
ticulitis heals.
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1

Ascending colostomy

) 63

Descending colostomy

Transverse colostomy

Sigmoid colostomy

FIGURE 7-6 Colostomy Sites (Blue Area Is Colon Removed)

If surgery is performed, the client is NPO until bowel
sounds return. The client is then started on clear liquids,
advanced to fullliquids as more bowel function returns, and then
finally advanced to a regular diet. A high-fiber diet is encouraged
for clients once the diverticulitis episode has resolved.

Activity

For clients experiencing diverticulitis, bed rest and decreased
mobility are encouraged to allow the bowel to rest. In clients
who have had a bowel resection, activity will gradually be
progressed postoperatively.

STOMA/OSTOMY MANAGEMENT

Assessment

Provide the client with an opportunity to ask questions and
begin coping with a possible altered body image. Before
ostomy surgery, the surgeon and the enterostomal (ET) nurse
talk with the client and explain the reason for the surgery
and the possibilities of ostomy surgery. Choosing the site or
placement of the stoma depends on the type of ostomy being
created, the lifestyle of the client, and the contours of the
client’s abdomen.
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On return from surgery, the new stoma is edematous and
ranges from deep red to dusky in color. The color of the stoma
is checked with a penlight and documented at least once per
shift. Color is important because it reveals the status of the
blood supply to the stoma. If blood supply to the stoma is
inadequate, the stoma will turn black. Notify the physician if
the stoma becomes black.

Immediately after surgery there may be a small amount
of serosanguineous drainage in the appliance, the stool-collec-
tion device. When the appliance is changed and the stoma is
cleaned or touched when swollen, a small amount of bleeding
may occur. Reassure the client that a small amount of bleeding
is normal. Bowel function is checked every shift to monitor
for any obstruction or ileus. Bowel sounds, distention, and
abdominal tenderness are checked every 4 hours.

Complications

Hemorrhage Bleeding or hemorrhage may occur at the
incision site or stoma site. It is important to check the incision
and stoma site for bleeding and to check the blood pressure
and pulse frequently after surgery.

Infection The risk of infection around the stoma is great
because of the presence of stool around the new suture line.

Hernia A hernia is the most frequent complication of an
ostomy and is caused when a loop of bowel pushes up through
the muscle next to the stoma and under the skin.

Obstruction Obstruction of the bowel ostomy may occur as
a complication after surgery. Ileostomy clients are instructed
to chew their food well before swallowing because large pieces
of food such as an olive or large piece of meat may get caught
at the opening of the ostomy.

Prolapse The bowel may sometimes telescope out through the
stoma, resembling an elephant’s trunk. If the bowel continues to
work, this is not an emergency. The physician or ET nurse may
be able to replace the bowel back into the abdomen; if not, the
mucosa of the bowel may become injured, so the prolapse is
corrected surgically. Prolapse can be frightening for the client,
and its possibility is discussed in postoperative teaching.

Electrolyte Imbalance An ileostomy with a high output
of effluent can cause electrolyte imbalances by loss of large
amounts of potassium and protein. The client may have dif-
ficulty learning to cope with an appliance that is always filling
and the need to take in enough fluid, protein, and potassium
to replace the lost nutrients.

Skin Excoriation The skin around a high-output ostomy
may become excoriated if an appliance that protects the skin
cannot be found. Ileostomy effluent contains digestive juices
that, if left on the skin, will start to digest the skin, resulting
in red, open areas. To prevent this problem, correct appliance
titting that will stay in place is important for these clients.

Di1SCHARGE TEACHING FOR
THE OsTOoOMY CLIENT

Assessment

As the client prepares to go home, it is important to assess the
client’s or the family’s ability to handle ostomy care at home. The
client may still be dealing with an altered body image and not

want to look at or touch the stoma. The family may have to help
with care and be supportive until the client can assume the care.

Appliances

If the client has only one bowel movement per day, a closed
appliance that is taken off and emptied once a day is all that is
needed. If the client has several stools per day, an open-ended
drainable appliance is best.

For ileostomies, the one- or two-piece open-end appliance
offers ease in emptying. Effluent usually varies from liquid to
pasty, so an appliance that can be drained several times per day
without taking it off is important. A skin barrier is also neces-
sary for the ileostomy or any ostomy with liquid output.

Irrigation

Irrigation is a means of regulating some colostomies. Descending
or sigmoid colostomies are irrigated daily or every other day for
control of evacuation. After irrigation, the client may wear a small
security appliance or a gauze pad over the stoma the rest of the
day. The disadvantage of irrigation is that it takes about an hour
or more to perform. The decision to irrigate is made by the client,
with the consent of the surgeon, after healing has taken place. To
irrigate a colostomy, a cone tip is needed on the end of the irriga-
tion catheter. Using the cone on the tip of the tubing prevents the
end of the tube from poking into the side of the bowel and injuring
the bowel and helps hold the fluid in the bowel. The cone needs
to be lubricated liberally with water-soluble lubricating jelly.

Support Person

Upon discharge, the client and family receive the telephone
number of the hospital and unit where treatment was received
so they may call if questions arise. Seeing the ET nurse again in 4
to 6 weeks is sometimes recommended to check how the client
is doing with ostomy care. If there is a local stoma support group,
a person from the group may call or visit the client at home and
invite the client and family to come to the group sessions.

Having ostomy surgery is no reason to stop any life activity.
People with ostomies live full, active, productive lives.

NURSING MANAGEMENT

Assess bowel sounds frequently. Monitor severity of symp-
toms such as pain, diarrhea, constipation, abdominal dis-
tention, anorexia, nausea, vomiting, and fever. Check CBC
reports for increased WBC and low H & H. Explain all tests
and treatments and answer questions.

NURSING PROCESS
ASSESSMENT

Diverticulosis often has no symptoms, and therefore, clients
may not be aware they have it.

Subjective Data

Clients with diverticulitis frequently describe left lower abdomi-
nal pain, constipation or diarrhea, bloating, anorexia, and nausea.

Objective Data

Assessment shows abdominal distention with tenderness on
palpation, decreased bowel sounds, fever, vomiting, and stools
that test positive for blood. A CBC will show an increased
WBC and, if bleeding is present, a low H & H.
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Nursing diagnoses for a client with diverticulosis or diverticulitis include
the following:

NURSING DIAGNOSES PLANNING/OUTCOMES NURSING INTERVENTIONS

Acute Pain related to The client will verbalize a Encourage bed rest to allow healing.

diverticulitis decrease in pain within 24
hours after intervention as
measured by the pain scale.

Maintain client as NPO.

Administer analgesics and antibiotics as ordered.

Risk for Infection related The client will verbalize Monitor vital signs and pain level every 4 hours and assess
to abscess formation or understanding of signs abdomen every 4 hours for increased tenderness and distention.
perforation and symptoms of possible

Educate the client to notify staff of chills, shortness of breath,

complications. or increasing pain.

Anxiety related to The client will verbalize fears Explain all tests and treatments to decrease the client’s

possible surgery related to surgery and exhibit anxiety level. Answer all concerns and questions.
decreased anxiety regarding
the procedure and follow-up
treatment.

Allow the client to verbalize fears and concerns.

If a colostomy is planned, arrange a consult with an
enterostomal therapist to help answer concerns.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

SAMPLE NURSING CARE PLAN

The Client with Diverticulitis

W.D. is a 67-year-old man admitted to the hospital with abdominal pain that started 2 days ago. The pain
has been increasing in intensity and is now accompanied by nausea and anorexia. Physical assessment
reveals temperature 101.7°F, pulse 96, respirations 24, and blood pressure of 162/90. W.D.’s abdomen is
tender on palpation. He is in obvious discomfort and is unable to lie on his back. W.D. states he has not
been eating any food or drinking adequate fluids for 24 hours. Skin turgor is poor. An abdominal ultra-
sound is ordered and identifies diverticulitis. An IV of D5 1/2 NS with 20 mEq KCl, droperidol (Inapsine) IV
for nausea, meperidine (Demerol) IM for pain, and IV antibiotics are ordered. W.D. is placed on I&O, bed
rest with bathroom privileges, and is made NPO. W.D. states that he does not understand why all this is
being done. His first two voidings are 50 mL each and very concentrated (dark-gold colored).

NURSING DIAGNOSIS 1 Deficient Knowledge related to diagnosis and treatment regimen, as
evidenced by W.D.'s statement that he does not understand why all this is being done

Nursing Outcomes Classification (NOC) Nursing Interventions Classification (NIC)
Knowledge: Disease Process Teaching: Disease Process
Knowledge: Treatment Regimen Teaching: Individual
PLANNING/OUTCOMES NURSING INTERVENTIONS RATIONALE
W.D. will verbalize Assess W.D.’s knowledge level of  Helps client relate new informa-
understanding of treatment plan. diverticulosis/diverticulitis. tion and integrate it into his
behavior.
Assess W.D.’s learning style Increases understanding and
and present information in a retention.

compatible manner.

Monitor for signs of pain and They impair learning.

fatigue.

Answer guestions and reinforce Reinforces the new information
information. learned.

(Continues)
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SAMPLE NURSING CARE PLAN (Continued)

EVALUATION

W.D. verbalizes understanding of the disease process and treatment regimen.

NURSING DIAGNOSIS 2 Acute Pain related to diverticulitis as evidenced by tender abdomen

Nursing Outcomes Classification (NOC) Nursing Interventions Classification (NIC)
Comfort Control Pain Management
Pain Control Medication Management
PLANNING/OUTCOMES NURSING INTERVENTIONS RATIONALE
W.D. will verbalize a decrease Assess pain by the use of ascale of 1 Provides objective measure of the
in pain within 24 hours of pain (no pain) to 10 (extreme pain). client’s perceived discomfort and
intervention. effectiveness of analgesics.
Medicate with analgesics as Provides pain relief.
ordered.
Encourage W.D. to request Provides better control of pain.
analgesics before pain becomes
intense.
Monitor effectiveness of the Provides a measure of
pain medication by reassessing analgesic effectiveness.

the pain 45 minutes after the
analgesic is given.

EVALUATION
W.D. demonstrates adequate pain relief as demonstrated by a decrease in pain scale.

NURSING DIAGNOSIS 3

Deficient Fluid Volume related to not eating any food or drinking adequate fluids for 24 hours as evidenced by low urine output and poor skin turgor
NOC: Fluid Balance, Hydration
NIC: Fluid/Electrolyte Management, Fluid Monitoring

OAL

ation through balanced 1&0,
electrolyte values within 24

NURSING INTERVENTIONS SCIENTIFIC RATIONALES
1. Monitor I&O every shift. 1. Provides information on W.D.’s hydration.
2. Provide frequent oral care while NPO. 2. Helps to keep oral mucosa moist and clean.
3. Administer IV fluids as ordered. 3. Provides needed hydration while NPO.
4. Assess oral mucosa and skin turgor. 4. Provides information on hydration status.
5. Monitor electrolyte values from laboratory reports and notify team 5. Provides information on electrolyte balance and tracks
leader and/or MD of abnormal findings. trends while values normalize.

by evidence of balanced

and electrolytes within

CoNCEPT CARE MAP 7-1
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nflammatory bowel disease (IBD) is the term used to

describe Crohn’s disease and ulcerative colitis (UC), which
are diseases characterized by inflammation and ulcerations of
the bowel (Table 7-4). The symptoms of IBD are not confined
to the bowel but can affect many of the body’s systems, such
as uveitis and inflammatory process in the eye (Cox, Evans,
Withers, and Titmuss, 2008). Potential extraintestinal mani-
festations may be found in other internal organs, eyes, blood,
skin, and musculoskeletal system. Thirty percent of IBD cli-
ents have at least one extraintestinal manifestation (Rayhorn
& Rayhorn, 2002).

Crohn’s disease is characterized by lesions that affect
the entire thickness of the bowel and can occur anywhere
throughout the colon and small intestine. Symptoms include
abdominal pain, diarrhea that usually does not contain blood,
fever, anorexia, weight loss, and steatorrhea (fatty stools).
Electrolyte imbalance, iron-deficiency anemia, and amino
acid malabsorption occur when the disease involves the
jejunum and the ileum. Long-term complications of Crohn’s
disease include bowel obstructions, fistulas, abscesses, and
perforation. The risk for colorectal cancer, although not as
high as in UG, is still increased. There is malabsorption of fat
and fat-soluble vitamins.

UC is characterized by mucosal lesions occurring
typically in the rectal area and sigmoid colon and pro-
gressing throughout the colon. Symptoms include fever,
anorexia, weight loss, cramping, spasms, abdominal pain,
and bloody diarrhea. Long-term complications include
fissures, abscesses, and an increased risk for colorectal
cancer.

The gold standard for diagnosing IBD is an endoscopic
examination with a biopsy.
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MEDICAL-SURGICAL
MANAGEMENT

Medical

Treatment for Crohn’s disease and UC is similar. Crohn’s dis-
ease, however, is more debilitating because it involves more of
the GI tract. UC is more limited but can still produce signifi-
cant symptoms.

An endoscopy done on a UC client reveals continu-
ous mucosal inflammation and ulceration, loss of mucosal
vascularity, diffuse erythema, and often purulent exudate.
Any granuloma found in the biopsy confirms Crohn’s disease
(Rayhorn & Rayhorn, 2002). The goals of treatment are to
control inflammation, relieve symptoms, maintain fluid and
electrolyte balance, provide adequate nutrition, and prevent
complications.

Surgical

In severe cases of UC resistant to medical management, the
colon is removed and an ileostomy is performed, curing the
disease. An ileostomy is an opening created in the small
intestine (ileum). The output from an ileostomy is a thin
liquid, usually of a yellowish-green color. This thin output
is called effluent. It generally has no odor, and it may get
thicker in time as the body adapts to the need to retain
moisture. Many ileostomies have almost constant effluent
output. The Kock continent ileostomy has a pouch made
inside the abdomen to hold the effluent until the client is
ready to empty the pouch. Figure 7-7 illustrates a Kock con-
tinent ileostomy.

Most clients with Crohn’s disease need surgery at some
point to repair the structural damage caused by scarring.
Intestinal obstructions and perforations may also occur in
Crohn’s disease, necessitating further surgery. Surgical inter-
vention, however, does not cure the disease.

TABLE 7-4 Comparison of Crohn’s disease and ulcerative colitis

PARAMETER CROHN’S DISEASE

ULCERATIVE COLITIS (UC)

Involvement
and large intestine.

Patchy areas. Can involve small

Starts in lower colon and spreads
progressively throughout colon. Affects
only the colon.

Tissue affected

Affects entire thickness of bowel.

Affects mucosal lining of bowel.

Long-term complications

Intestinal obstruction, fistulas,
abscesses, perforations; cancer
risk increases with age.

Fissures, abscesses, increased risk for
colorectal cancer.

Surgical intervention

Usually needed at some point to
repair structural damage. Does not

lleostomy performed in approximately 20% of
cases to remove the colon. Cures the

cure or limit the progress of the disease.
disease.

Cause Unknown: possibly altered immune Unknown: possibly enteric bacterium E. coli.
state.

Stools 3 to 4 semisoft/day; rarely bloody; 15 to 20 liquid/day; blood present; no

steatorrhea and mucus present.

steatorrhea.
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lleum

Abdominal
wall

Stoma lleal pouch

F1GURE 7-7 Kock Continent Ileostomy

o, Pharmacological

Treatment for both UC and Crohn’s disease includes 5-ASA
compounds such as sulfasalazine (Azulfidine) or salicylates such
as mesalamine (Rowasa) or olsalazine sodium (Dipentum). If
inflammation is severe, corticosteroids also are administered.
In cases resistant to the 5S-ASA compounds and corticosteroids,
immunosuppressors are used. If an infection is present, anti-
biotics are administered. According to Rayhorn and Rayhorn
(2002), clients are seldom given antidiarrheal medications
because they may predispose the client to toxic megacolon.

Clients need IV fluid and electrolyte replacement during
severe flare-ups. In the most severe cases, clients are placed on
total parenteral nutrition (TPN) to allow for complete bowel
rest and to improve nutritional status.

Diet

Protein and calorie malnutrition is a concern in clients with
IBD. Because of the severe cramping, pain, and diarrhea
brought on by foods, these clients typically put themselves on
avery restrictive diet that is not nutritionally balanced. Clients
with Crohn’s disease may also have malabsorption of iron and
vitamin B .

Nutritional support includes modifying the diet to elimi-
nate foods that exacerbate symptoms while maintaining a
balanced diet. A high-calorie, low-residue, high-protein, low-
fat diet is reccommended (Rayhorn & Rayhorn, 2002).

Nursing diagnoses for a client with Crohn’s disease or UC include

the following:

NURSING DIAGNOSES PLANNING/OUTCOMES

The client will demonstrate
adequate nutritional status as
exhibited by maintaining weight

Imbalanced Nutrition:
Less than Body
Requirements related

to postprandial pain,
bowel hypermobility, and
decreased absorption

type.
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within range for height and body
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O CLIENTTEACHING
IBD

* Schedule a colon cancer screening regularly.
¢ When taking oral corticosteroids, strictly adhere to

the prescribed schedule.

Health Promotion

Although stress has not been shown to exacerbate the symp-
toms of Crohn’s disease or UC, the impact on the client’s
lifestyle can be significant, especially with Crohn’s disease.
Support groups can be beneficial. Encourage clients to develop
mechanisms to help them cope with the disease process. Exer-
cise, meditation, and biofeedback may be helpful.

NURSING MANAGEMENT

Assess the abdomen for tenderness, distention, and bowel
sounds. Monitor weight, vital signs, and stools. Maintain
an accurate I&O and calorie count. Provide high-calorie,
high-protein small, frequent meals and snacks. Encourage
verbalization of feelings.

NURSING PROCESS

ASSESSMENT
Subjective Data

Clients describe mild abdominal spasms and cramping,
which may increase to severe abdominal pain, nausea, and
anorexia. Clients with UC have an urge to defecate with the
cramping.

Objective Data

Clients have abdominal tenderness on palpation, guarding, dis-
tention, weight loss, diarrhea, an elevated WBC count, and fever.
In clients with Crohn’s disease, steatorrhea and iron-deficiency
anemia may be present. In clients with UC, stools may be posi-
tive for blood and the H & H may be low. The serum potassium,
magnesium, and albumin levels are usually low. Because Crohn’s
disease is so debilitating, clients may become depressed.

NURSING INTERVENTIONS

Monitor 1&0O every shift; caloric count and weight daily.
Administer IV fluid and electrolyte replacement as ordered.

Provide high-calorie, high-protein supplements as ordered
along with small, frequent meals.

Administer TPN, a high-calorie and nutrient-dense IV
solution, as ordered. Closely monitor lab reports for
electrolytes and glucose level.
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Nursing diagnoses for a client with Crohn’s disease or UC include

the following: (Continued)

NURSING DIAGNOSES PLANNING/OUTCOMES

Risk for Deficient Fluid
Volume related to
diarrhea and altered
intake

The client will exhibit adequate
hydration as evidenced by

moist mucous membranes, and

1&0 nearly equal within 48 hours

of intervention. The frequency
and amount of diarrhea will
decrease within 48 hours of
intervention.

electrolytes within normal range,

CHAPTER 7 Gastrointestinal System
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NURSING INTERVENTIONS

Administer 5-ASA compounds, corticosteroids, and
immunosuppressors as ordered.

Monitor 1&0 every shift.

Administer IV fluid and electrolyte rehydration as ordered.

Powerlessness related
to impairment in lifestyle
secondary to disease
process

seek support, by discharge.

The client will verbalize a plan to

Provide client with information on national organizations
and local support groups. Arrange social work consult if
needed.

Allow client to verbalize feelings.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

Irritable bowel syndrome (IBS) refers to a group of symp-
toms—cramping, abdominal pain, bloating, constipation,
or diarrhea. Some clients have both constipation and diarrhea
which alternate in appearance. There is no organic cause, but
the movement of feces and gas through the colon and the
absorption of fluids are affected. When feces stay in the colon
too long and too much water is absorbed, constipation results.
When feces is pushed through the colon too fast by spasms,
little water is absorbed and diarrhea results. Spasms also
temporarily trap gas or feces, preventing them from moving
forward, and therefore causing pain.

The colon seems to be more sensitive and reactive espe-
cially to certain foods and stress. Since the colon is partly
controlled by the autonomic nervous system, it responds to
stress. It may contract too much or too little, and too much
water or too little water may be absorbed.

In the United States, one in five persons has IBS, making
it one of the most common gastrointestinal disorders. Only
a small proportion of people seek medical treatment, while
most will treat the symptoms themselves. IBS occurs more
frequently in women than in men, and usually begins around
age 20 (NIDDK, 2009b).

There is no diagnostic test for IBS, but clients presenting
with the aforementioned symptoms often undergo testing
to rule out other disorders. Criteria for a diagnosis of IBS
include:

1. Abdominal pain or discomfort for at least 12 weeks
(not necessarily consecutive) out of the previous 12
months.

2. At least two of the following three features must be
present:
« Abdominal pain or discomfort is relieved by having a
bowel movement.

« When abdominal pain or discomfort begins, there
is a change in how often the client has a bowel
movement.

« When abdominal pain or discomfort begins, there
is a change in the form of the stool or the way it
looks.

MEDICAL-SURGICAL
MANAGEMENT

Medical

The goal of treatment is to relieve the symptoms. Foods
that make the symptoms worse are eliminated from the diet.
Increasing dietary fiber is often helpful. Anxiety-reducing
measures often relieve symptoms. If the client has severe
anxiety or depression, counseling may be required.

o, Pharmacological

Anticholinergic medications are administered before meals.
Clients with constipation may be given tegaserod maleate
(Zelnorm), usually for 4 weeks. Bulk-forming psyllium hydro-
philic muciloid (Metamucil) may also be used.

Clients who primarily have diarrhea and have not
responded to other therapies may be given alosetron hydro-
chloride (Lotronex). It should be used with caution because
it can have serious side effects, such as severe constipation or
decreased blood flow to the colon.

Diet

The client is instructed to eliminate from the diet those foods
that aggravate the symptoms and discomfort. Foods often
associated with making IBS symptoms worse include wheat,
rye, barley, chocolate, milk products, alcohol, and caffeinated
drinks. Foods high in fiber such as bran, cereal, beans, fruits,
and vegetables may reduce symptoms. Large meals cause
cramping and diarrhea.
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Activity
Regular exercise may help relieve symptoms. Seldom is weight
loss a problem.

NURSING MANAGEMENT

Encourage the client to write down what is eaten, what symp-
toms are present and when they occur, and which foods always
make the client feel bad. Then eliminate those foods causing
symptoms or making the client feel bad. Suggest that the client
eat five or six small meals instead of three large meals each day.
Encourage the client to exercise regularly and practice stress-
relieving measures such as progressive relaxation or guided
imagery.

Nursing diagnoses for a client with irritable bowel syndrome include

the following:

NURSING DIAGNOSES

PLANNING/OUTCOMES

Diarrhea related to
rapid movement of
feces through the colon
with too little fluid being
absorbed

The client will have normally
formed stools.

UNIT 3 Nursing Care of the Client: Digestion and Elimination

NURSING PROCESS

ASSESSMENT
Subjective Data

Some clients describe cramping, abdominal pain, and diarrhea
during or soon after a meal, others complain of constipation,
and still others report alternating diarrhea and constipation.
Abdominal fullness, gas, and bloating also often occur.

Objective Data

The client’s stools will be either very loose (diarrhea) or very
hard and difficult to pass (constipation). Mucus may be passed
with the bowel movement. No weight loss, bleeding, or fever is
associated with IBS.

NURSING INTERVENTIONS

Encourage frequent meals. Add high-fiber foods gradually
to meals.

Teach client to eliminate gas-forming foods and other foods
causing symptoms from the diet.

Teach stress-reducing measures.

Constipation related to
delayed movement of
feces through the colon
with too much fluid being
absorbed

The client will have regularly
passed, soft, formed stools.

Encourage increased fluid intake unless contraindicated, and
increase consumption of high-fiber foods.

Encourage regular exercise such as walking.
Administer medications as prescribed.

Teach stress-reducing measures.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

______________ BSTRUCTION

An intestinal obstruction occurs when the contents can-
not pass through the intestine. Obstructions occur in the
large or the small intestine, with most occurring in the ileum.
Obstructions may be mechanical, neurogenic, or vascular in
origin.

A mechanical obstruction may be a partial or complete
obstruction caused by a tumor; fecal impaction; hernia; vol-
vulus, a twisting of the bowel on itself; intussusception, a
telescoping of the bowel where the bowel slides inside itself
(Figure 7-8); or adhesions, scar tissue in the abdomen
from previous surgeries or disease process such as Crohn’s
disease.

A neurogenic obstruction, known as a paralytic ileus,
occurs when nerve transmission to the bowel is interrupted by
trauma, infection, or medications, resulting in a portion of the
bowel being paralyzed.

A vascular obstruction occurs when blood flow to a por-
tion of the bowel is interrupted, as in atherosclerosis, and that
portion of the bowel becomes necrotic.

When the small intestine becomes obstructed, large
amounts of fluid, bacteria, and swallowed air build up in the
bowel proximal to the obstruction. The normal process of

Telescoping of bowel

Intussusception

180-degree twisting of bowel

Volvulus

F1GURE 7-8 Bowel obstructions can be caused by A, an
intussusception; or B, a volvulus.

Copyright 2010 Cengage Learning, Inc. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.

COURTESY OF DELMAR CENGAGE LEARNING



secretion and absorption of the electrolyte-rich fluid is inter-
rupted. Distention and poor absorption occur when water
and salts move from the circulatory system to the lumen of the
intestine.

An abdominal x-ray and a barium enema or UGI with
small bowel follow-through are ordered when a bowel obstruc-
tion is suspected.

MEDICAL-SURGICAL
MANAGEMENT

Medical

Treatment of the obstruction depends on the cause and loca-
tion. Some can be treated medically by inserting an NG tube for
decompression, providing IV fluids for rehydration, and treat-
ing the cause, such as the use of enemas for fecal impaction.

Surgical

Most bowel obstructions require surgery. A bowel resection is
performed to remove the portion of the bowel affected by the
obstruction.

o, Pharmacological

Nonnarcotic analgesics are used to avoid the intestinal motil-
ity decrease caused by opioids. Antibiotics also are ordered.

Diet
Clients are kept NPO until the obstruction is cleared and then

slowly progressed from a clear liquid diet to a regular diet as
more bowel function returns.

Nursing diagnoses for a client with intestinal obstruction include

the following:

NURSING DIAGNOSES PLANNING/OUTCOMES

Deficient Fluid Volume
related to vomiting, shift
in fluids, and NPO status

The client will exhibit adequate
hydration within 48 hours

of initiation of treatment as
evidenced by moist mucous
membranes, electrolytes
within normal limits, and 1&0O
approximately equal.
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Activity

In cases of paralytic ileus, ambulation is encouraged to help
bowel function return. Encourage clients who have had a
bowel resection to turn, cough, and deep breathe every 2 hours
initially postoperatively. Activity is progressed the next day.

NURSING MANAGEMENT

Assess abdomen for tenderness, distention, and bowel sounds.
Monitor vomiting for fecal material. Assess weight daily. Accu-
rately record I&O and limit ice chips when NPO. Check labora-
tory reports for low sodium and potassium and elevated BUN,
amylase, and H & H.

NURSING PROCESS

ASSESSMENT
Subjective Data

Clients report symptoms of colicky abdominal pain, nausea,
constipation, and bloating.

Objective Data

Objective assessment includes abdominal distention and
tenderness on palpation. Vomiting temporarily relieves the
abdominal pain. Vomitus may include fecal material, which is
a poor prognostic sign (Lynch and Sarazine, 2006).

Laboratory analysis demonstrates decreased levels of
sodium and potassium, elevated BUN, elevated amylase, and
elevated H & H caused by hemoconcentration.

NURSING INTERVENTIONS

Monitor 1&0O every shift.
Administer IV fluid and electrolyte replacements as ordered.

Allow limited ice chips to prevent further electrolyte
imbalance in clients with NG tubes.

Assess weight daily.

The client will verbalize
increased comfort within

Acute Pain related to
distention, edema, or

Administer nonnarcotic analgesics as ordered.

In clients with a paralytic ileus, encourage ambulation to

Ischiemia L ho.ur. & ar.1algesic encourage return of bowel function.
administration as measured on o ) )
pain scale. Maintain and monitor NG tube as ordered for abdominal
decompression. Check bowel sounds every 4 hours or PRN.
Deficient Knowledge The client will verbalize Identify client’s learning style and present information in a

related to disease
process, treatment
regimen, and possible
surgery

treatment course, possible
complications, and possible
need for surgery.

manner compatible with learning style. Include intestinal
decompression, need for ambulation, need for good oral
care due to fecal drainage, and surgery.

Evaluation: Evaluate each outcome to determine how it has been met by the client.
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o

hernia occurs when the wall of a muscle weakens and

the intestine protrudes through the muscle wall. Hernias
that do not return to the abdominal cavity with rest or manipula-
tion and cause complete bowel obstruction are said to be incarcer-
ated. If the blood supply to the hernia is cut off, the hernia is said
to be strangulated. Immediate surgery is required to restore blood
flow. If not done, gangrene develops, which may be fatal.

Several types of hernias exist. In an umbilical hernia, a por-
tion of the bowel protrudes through the umbilicus. In children,
these generally resolve on their own once the child begins to walk.
Umbilical hernias most commonly occur in multiparous women
or in adults with cirrhosis and ascites (abnormal accumulation of
fluid in the peritoneal cavity). Because of a high risk for strangula-
tion in adults with umbilical hernias, surgery is usually performed.

Abdominal hernias occur in the midline of the abdo-
men between the umbilicus and the xyphoid process. Most
are asymptomatic, with a few causing pain on exertion that
resolves with reclining and rest. Inguinal hernias, the most
common hernia, occur in the groin area. Inguinal hernias
frequently occur after activities, such as lifting, that increase
intraabdominal pressure; they subside with relaxation. Pain
is located lower than in the abdominal hernia. Femoral her-
nias occur when the intestine pushes into the passageway
carrying blood vessels and nerves to the legs and are more
common in women than in men. A hiatal hernia occurs when
a portion of the stomach protrudes into the mediastinal
cavity through the diaphragm. Symptoms of hiatal hernias
include indigestion and heartburn, especially after eating a
large meal.

Upon evaluation and recommendation of a physician,
some hernias can be reduced or pushed back into place. This
can be accomplished by having the client recline, applying
direct pressure to the hernia, and, in some cases, having the
client exhale to decrease intraabdominal pressure. The nurse
should never try to reduce a hernia.

MEDICAL-SURGICAL MANAGEMENT
Medical

Some hernias have no symptoms or minimal symptoms, so
clients may not be aware they have one or may learn to live

with it by reducing it when needed. Clients who are a poor
surgical risk may use a truss, a device that applies pressure
to the hernia, thus keeping the intestine in the abdominal
cavity.

Surgical

Hernias are repaired with surgery called herniorrhaphy. The
surgery is typically performed on an outpatient basis, with
clients going home the same day. If the surgery is more com-
plicated because the hernia is incarcerated, the client may stay
overnight. If the hernia is strangulated, a bowel resection may
be required.

Surgical repair of a hiatal hernia involves reinforcing the
esophagus with a portion of the stomach. The surgery is per-
formed laparoscopically, with the client remaining in the hos-
pital 3 to S days postoperatively. Initially, the client will have
an NG tube. The NG tube is removed 24 to 48 hours later and
the diet gradually progressed to a soft diet.

Diet

Clients with hiatal hernias modify their dietary patterns by
eating small frequent meals. Clients are encouraged not to eat
after the evening meal, lie down for 2 hours after eating, or
consume aggravating foods.

NURSING MANAGEMENT

Assess abdomen for bowel sounds and bulge in abdominal
wall. Encourage client with hernia to eat small, frequent meals
and avoid lying down for 2 hours after eating.

NURSING PROCESS

ASSESSMENT
Subjective Data

Clients may describe pain at the site of the hernia.

Objective Data

Assessment may show a bulge through the abdominal wall. If
the hernia is strangulated, the client will have the symptoms of
a bowel obstruction.

Nursing diagnoses for a client with a hernia include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES NURSING INTERVENTIONS

Acute Pain related to
tissue edema

The client will experience
less pain within 1 hour of
intervention as measured on
the pain scale.

Administer analgesics as ordered.

Evaluate aggravating activities (e.g., straining to have a bowel
movement) and provide information on modification if indicated.

Educate regarding signs of complications and when to notify
staff of symptoms.

The client will have minimal
tissue necrosis.

Ineffective

Tissue Perfusion
(Gastrointestinal) related
to strangulation

Assess abdomen for bowel sounds every 4 hours.
Insert NG tube to decrease abdominal distention as ordered.
Administer IV hydration as ordered.

Prepare client for surgery as ordered. Keep client NPO.

Evaluation: Evaluate each outcome to determine how it has been met by the client.
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Peritonitis is the inflammation of the peritoneum, the
membranous covering of the abdomen. Peritonitis is
caused by irritating substances such as feces, gastric acids,
bacteria, or blood in the abdominal cavity. A ruptured portion
of the digestive system (such as the appendix), a ruptured
tubal pregnancy, or invasion of tumors through the gastric wall
can lead to peritonitis. Peritonitis is a serious, life-threatening
condition. Complications of peritonitis include adhesions
(scar tissue), paralytic ileus, and pneumonia.

MEDICAL-SURGICAL
MANAGEMENT

Surgical

Treatment is primarily surgical with repair of the cause and irri-
gation of the abdominal cavity with saline and antibiotic solutions.
Drains are left in the abdomen for several days postoperatively to
allow any remaining fluid to drain. Because bowel function usu-
ally stops as a result of the irritating substances, an NG tube is
placed to decompress the abdomen and relieve nausea.

=l Pharmacological

Analgesics are ordered postoperatively for discomfort. If an
ileus develops, nonnarcotic analgesics are ordered. Antibiotics
are ordered preoperatively and postoperatively.

Diet

Clients are NPO preoperatively and postoperatively until
bowel sounds return. Clients are then placed on a clear liquid
diet and slowly progressed to a regular diet as more bowel
function returns.

Activity
Preoperatively, clients are placed on bed rest and encouraged
to turn, cough, and deep breathe. Because clients tend to
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breathe shallowly with peritoneal inflammation, pulmonary
hygiene is important. Activity is increased postoperatively, as
soon as tolerated, to increase lung expansion and to encour-
age bowel function return. Exercise, lifting, and driving are
restricted until the incision heals.

NURSING MANAGEMENT

Assess vital signs and administer antipyretics as ordered.
Monitor 1&O, signs of dehydration, and fluid and electro-
lyte replacement. Provide comfort measures (cool cloth,
oral hygiene, back rub). Maintain patency of NG tube.
Encourage coughing and deep breathing and teach inci-
sion splinting. Keep client in semi-Fowler’s position to help
localize purulent exudate. Follow surgical asepsis for wound
care. Empty drainage devices as required. If drainage does
not flow into a device, change dressings frequently to keep
drainage off the skin. If the wound is still draining when the
client is discharged, teach client/family aseptic technique
for changing dressings.

NURSING PROCESS

ASSESSMENT
Subjective Data

Clients describe abdominal pain, nausea, and constipation.

Objective Data

Assessment reveals vomiting, absent bowel sounds, a tense or
distended abdomen with tenderness on palpation, shallow and
rapid respirations, weak and rapid pulse, dry mucous mem-
branes, low urine output, fever, and limited mobility because
of pain. Laboratory analysis will show an increased WBC. If
the client is bleeding, the H & H will be low. Sodium, potas-
sium, and chloride may be low.

Nursing diagnoses for a client with peritonitis include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES

The client will maintain
hydration as indicated by an
1&0 that is nearly equal and
electrolytes within normal
limits.

Deficient Fluid Volume
related to gastric losses
and restricted intake

NURSING INTERVENTIONS

Monitor 1&0 every shift. Monitor for signs of dehydration:
dry mucous membranes, poor skin turgor, and low urine
output.

Monitor electrolytes as ordered. Administer IV rehydration
and electrolyte replacement as ordered.

The client will maintain
temperature within normal
limits.

Hyperthermia related to
inflammatory process and
dehydration

Assess VS including temperature every 4 hours. Administer
antipyretics as ordered; probably rectal suppositories due
to NPO status.

Monitor for dehydration: decrease in urine output, dry
mucous membranes, and poor skin turgor.

Provide comfort measures: cool cloth to the head
or neck, assistance to turn, and a back rub with
cooling lotion.

(Continues)
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Nursing diagnoses for a client with peritonitis include the

following: (Continued)

NURSING DIAGNOSES

PLANNING/OUTCOMES

Acute Pain related to
abdominal distention

The client will have less pain
and improved mobility within

1 hour of receiving analgesics
as measured on the pain scale.

NURSING INTERVENTIONS

Administer analgesics as ordered.

Encourage activity such as coughing and deep breathing
after analgesics. Teach splinting of incision for cough and
deep breathing.

Monitor NG tube to decompress abdomen. Maintain
patency of NG tube.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

emorrhoids are swollen vascular tissues in the rectal area.

They may be internal or external. Hemorrhoids may be
caused by straining with constipation or sitting on the toilet (read-
ing) for an extended time. Hemorrhoids frequently occur with
pregnancy. Hemorrhoids can cause burning, pruritis, and pain
with defecation. At times, they can bleed, leading to anemia.

MEDICAL-SURGICAL MANAGEMENT
Medical

Sitz baths or warm compresses on the rectal area for 20 min-
utes, 4 times a day, often helps decrease swelling.

Surgical

If bleeding continues despite medical intervention, or if dis-
comfort is significant, hemorrhoids can be surgically removed
by a hemorrhoidectomy. For external hemorrhoids, surgery is
performed on an outpatient basis by placing a band around the
hemorrhoid as for esophageal varices, allowing it to necrose
and fall off. For internal hemorrhoids, sclerotherapy, cryo-
therapy, or laser is performed. This usually requires that the
patient stay overnight in the hospital. Hemorrhoids can recur
after surgical removal if the cause is not eliminated.

e, Pharmacological

Treatment includes the administration of creams and sup-
positories to decrease inflammation, some with cortisone to

decrease swelling. Fiber supplements and stool softeners are
ordered to keep bowel movements soft.

Diet

Bowel movements are kept soft with a high-fiber diet of 20 to
30 grams of fiber per day and at least 2,500 mL of fluid intake
daily.

NURSING MANAGEMENT

Teach client to modify bowel habits (sit on toilet only for
short periods), increase fiber in diet to 20 or 30 grams per
day, and increase fluid intake to 2,500 mL per day. Provide sitz
baths several times a day or teach client how to do it.

NURSING PROCESS

ASSESSMENT
Subjective Data

Clients describe rectal burning, pain, and pruritis with bowel
movements; constipation; and, occasionally, bright red bleeding.
A dietary history is obtained to determine fiber and fluid intake.

Objective Data

If hemorrhoids are external, they can be visualized during a
physical examination. If chronic bleeding is present, labora-
tory analysis may show alow H & H.

Nursing diagnoses for a client with hemorrhoids include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES NURSING INTERVENTIONS

The client will verbalize

a decrease in discomfort
within 48 hours of initiation
of treatment.

Provide sitz baths or warm compresses for 20 minutes, 4 times
a day. Administer creams and suppositories as ordered.

Acute Pain related to
edema and inflammation
of swollen vascular
tissues

Increase fiber and fluids in diet to keep stools soft to avoid straining.

The client will be able to
verbalize treatment regimen
and long-term management
of hemorrhoids.

Determine client’s learning style and present information in a
manner compatible with learning style.

Deficient Knowledge
related to diet, causes of
condition, treatment, and
potential complications

Educate client about increasing fiber in diet to 20 to

30 grams per day, increasing fluid intake to 2,500 mL per
day, causes of hemorrhoids, possible complications such as
anemia, and modification of bowel habits (such as not sitting
on the toilet for long periods).

Evaluation: Evaluate each outcome to determine how it has been met by the client.
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Constipation is characterized by hard, infrequent stools
that are difficult and/or painful to pass. Constipation can
be caused by tumors, low-fiber diet, inactivity, some diseases
that interfere with the mechanical functioning of the bowel
(such as multiple sclerosis), or some medications (such as
narcotics, antidepressants, or anti-Parkinson drugs).

MEDICAL-SURGICAL
MANAGEMENT
&1 Pharmacological

Fiber supplements and stool softeners are ordered. Laxatives
and enemas may be ordered, but long-term use is avoided
because they interrupt normal bowel function. If constipation
is caused by medications the client is taking, the client should
discuss other options with the physician, such as modifying
the dosage or changing medications.

Diet
Fiber is increased to 20 to 30 grams per day. Fluid intake is
increased to 2,500 mL per day.

Activity
Increase activity level if possible because exercise, such as
walking, increases motility in the colon.
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j LIFE SPAN CONSIDERATIONS

Constipation in the Older Client

The slowing of peristalsis, which is part of the
aging process, leads to constipation in the older
client. An increase in dietary fiber and fluid intake

(water) helps to prevent constipation. A regular
schedule for bowel evacuation also helps. [--

NURSING MANAGEMENT

Assess dietary intake of fiber and fluids and activity/exercise

level. Review medications client is taking for any causing con-

stipation. Encourage regular schedule for bowel evacuation.

NURSING PROCESS

ASSESSMENT
Subjective Data

Clients describe infrequent, difficult to pass stools. Dietary
assessment of fiber and fluids usually reveals inadequate
intake. Ask client to describe activity/exercise level.

Objective Data

Bowel movements are hard-formed.

Nursing diagnoses for a client with constipation include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES

NURSING INTERVENTIONS

The client will have soft
stools every other day by one
week from intervention.

Constipation related to
inadequate intake of fiber
and fluids

Encourage client to increase fiber in the diet to 20 to 30 grams a
day and fluid intake to 2,500 mL a day.

Administer fiber supplements and stool softeners as ordered.

Determine fluid preferences of client and always have fluids at
client’s bedside within reach.

Help the client establish a regular schedule for bowel
movements, usually 30 minutes after a meal.

The client will be able to
select a menu high in fiber
and fluids utilizing nutrients
from the food pyramid within
48 hours and verbalize the
need for adequate exercise.

Deficient Knowledge
related to dietary
sources of fiber and the
importance of adequate
fluid intake and exercise

Assess client’s learning style and present information in a
manner compatible with learning style.

Teach client about foods that are high in fiber (fruits,
vegetables, whole grains) as well as importance of fluid
intake.

Discuss with client the importance of exercise in maintaining
bowel function.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

DISORDERS OF THE

ACCESSORY ORGANS

Disorders of the accessory organs include cirrhosis, hepa-

titis, pancreatitis, and cholecystitis/cholelithiasis.

Cirrhosis refers to the chronic, degenerative changes in
the liver cells and thickening of surrounding tissue that
result from the liver repairing itself after chronic inflammation.
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Causes of cirrhosis include chronic hepatitis, repeated
exposure to toxic substances, disease processes (such as
sclerosing cholangitis and hemochromatosis), cancer, and
chronic alcohol abuse. Alcohol abuse accounts for most cases
of cirrhosis.

Because the liver is responsible for so many functions,
complications of cirrhosis can be significant and include mal-
nutrition, hypoglycemia, clotting disorders, jaundice, portal
hypertension, ascites, hepatic encephalopathy, and hepato-
renal syndrome.

Liver dysfunction causes several organ-related complica-
tions. Malnutrition results from the liver’s inability to absorb
fat and fat-soluble vitamins and leads to muscle wasting,
weight loss, and fatigue. Hypoglycemia occurs when the liver
is unable to perform glycogenolysis efficiently. When the liver
is not able to produce sufficient amounts of prothrombin and
fibrinogen, clotting disorders arise.

Portal hypertension results when blood flow through the
cirrhotic liver is inhibited, resulting in blood backflowing in
the portal vein. Portal hypertension leads to distention of the
esophageal veins, resulting in esophageal varices; distention of
rectal veins, resulting in hemorrhoids; and distention of the
splenic vein, resulting in splenomegaly.

Because the liver is responsible for metabolizing medica-
tions, clients frequently become intolerant to some medica-
tions. Jaundice, a yellow discoloration of the skin, is usually
present. Jaundice occurs when the liver is unable to convert
bilirubin, an end product of red blood cell breakdown, into a
water-soluble form that can be excreted in the bile. The extra
bilirubin collects in areas that contain elastin, such as the
sclera of the eyes, the skin, and the nail beds.

Fluid accumulates in the pleural cavity in the form of
pleural effusions. Fluid may also accumulate in the peritoneal
cavity. This condition is called ascites. The cause of ascites is
the congestion of blood in the portal system.

Hepatic encephalopathy is a condition in which ammonia
accumulates in the brain. Fluid is pulled into the extracellular
compartment, accelerating brain stem herniation. Confusion,
lethargy, and/or coma may occur. Symptoms of impending
hepatic encephalopathy are disorientation and asterixis (liver
flap), a flapping tremor of the hands. When the client extends
the arms and hands in front of the body, the hands rapidly flex
and extend.

Hepatorenal syndrome is a complication of cirrhosis in
which the client goes into renal failure. Symptoms include
oliguria (diminished production of urine), azotemia (excess
nitrogen in the blood), anorexia, fatigue, and weakness.

Cirrhosisis a form of end-stage liver disease for which there
is no cure. The process of cirrhosis can be slowed by removing
the cause (i.e., abstaining from alcohol), but the damage cannot
be reversed. Clients in end-stage liver disease are evaluated to
determine whether they qualify for a liver transplant.

MEDICAL-SURGICAL
MANAGEMENT

Medical

The physician performs a paracentesis to remove the fluid
from the abdomen and relieve pressure on the diaphragm and
lungs. A small incision is made and a trochar inserted into the
abdomen to drain the fluid. Albumin may be infused at the
same time to pull excess fluid back into the vascular system.

Surgical

If the client continues to develop ascites after medical treat-
ment, a LeVeen or Denver peritoneal venous shunt is used.
The pressure-regulated shunt is implanted in the peritoneal
cavity and threaded through the subcutaneous tissue into the
superior vena cava, returning the fluid back to the vascular
system. As fluid pressure builds in the peritoneal cavity, a valve
opens and drains the fluid into the superior vena cava.

If esophageal varices are present, an EGD with sclero-
therapy or banding is done to prevent hemorrhage (refer to
Figure 7-3).

If portal hypertension cannot be controlled with medi-
cations, a portosystemic shunt or a transjugular intrahepatic
portosystemic shunt (TIPS) may be performed. The shunt
redirects the blood flow, thereby relieving the portal hyperten-
sion, and decreases the risk of rupturing distended veins in the
esophagus (Figure 7-9).

o, Pharmacological

A potassium-sparing diuretic, such as spironolactone (Aldac-
tone), decreases ascites and pleural effusion. Lactulose (Cholac)
moves ammonia from the blood into the bowel. The lactulose
acts as a laxative and causes the body to excrete the stool con-
taining ammonia. Tap water enemas may also be ordered to
help the body eliminate the ammonia.

Propranolol hydrochloride (Inderal), an antihyperten-
sive medication, is ordered to lower portal hypertension. All
unnecessary medications are avoided because the liver cannot
metabolize them.

Hepatic vein

Liver

Portal vein

Placement of stent

F1GURE 7-9 A, Blood Flow before TIPS; B, TIPS is performed
in radiology on clients deemed too unstable for the surgery
necessary for a portosystemic shunt. A stent is placed to redirect
the blood flow.
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Diet

Clients with cirrhosis are placed on a low-protein diet, usually
40 grams per day. If ascites is present, sodium will also be
restricted to 2 grams or less per day to decrease the amount of
fluid retained by the body. Fluids also are restricted to 1,000
mL to 2,000 mL per day depending on the severity of fluid
accumulation.

Activity
Because fatigue is such a common symptom of cirrhosis, the

client’s tolerance for activity will be diminished. Plan rest peri-
ods during the day, and schedule activities between rests.

VWV SAFETY V¥

Cirrhosis

If hepatic encephalopathy is present, precautions
are taken to ensure the client’s safety, such as
elevating bedrails and allowing the client to
ambulate only with assistance, especially if the
client’s gait is unsteady.

VAV A A & & & & W & 4
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NURSING MANAGEMENT

Monitor vital signs and mental status. Restrict fluid intake as
ordered. Accurately record 1&O. Weigh client daily and mea-
sure abdominal girth. Provide low-sodium, low-protein diet.
Turn client every 2 hours and monitor for redness and skin
breakdown. Assist with or provide frequent oral hygiene.

NURSING PROCESS

ASSESSMENT
Subjective Data

Clients describe fatigue, nausea, anorexia, weakness, and
indigestion.

Objective Data

Assessment shows ascites, jaundice, enlarged liver and spleen,
petechiae (small bruises on the skin), vomiting, weight loss,
fever, epistaxis, and decreased breath sounds. Lethargy, con-
fusion, or coma is present if encephalopathy has occurred.
Laboratory analysis includes a CBC, which will demonstrate
low WBCs, RBCs, Hgb, and platelets. A liver panel will show an
elevated bilirubin, alkaline phosphatase, GGT, ALT, and AST.
Albumin will be low. PT, PTT, and clotting times will be delayed.

Nursing diagnoses for a client with cirrhosis include the following:

NURSING DIAGNOSES

Disturbed Thought
Processes related to
elevated serum ammonia
level and hepatic coma

PLANNING/OUTCOMES

The client will experience an
improved level of orientation
within 48 hours of initiation of
treatment.

NURSING INTERVENTIONS

Administer tap water enemas and lactulose as ordered to
eliminate ammonia-rich stools. An NG tube may be placed
to give lactulose if the client is comatose. Monitor ammonia
level.

Elevate bedrails to prevent injury.

As coma lessens, reorient client frequently.

The client will have less
ascites by discharge.

Excess Fluid Volume
related to ascites

Weigh daily. Educate client to notify physician of weight gain
of 1% Ibs or more in 1 week.

Measure abdominal girth daily.

Restrict fluid to 1,000 to 2,000 mL per day depending on the
severity of the ascites. Provide low-sodium diet of 500 to
2,000 mg a day depending on severity of the ascites.

Teach client how to measure fluids and calculate sodium in diet.

If a paracentesis is done, check vital signs every 15 minutes
during the procedure and after the procedure until the vitals
are stable. The amount of fluid removed from the abdomen is
measured and sent to the laboratory.

Risk for Impaired Skin
Integrity related to
accumulation of bile salts
in skin, poor skin turgor,
ascites, and edema

The client will not experience
skin breakdown while
hospitalized.

Provide egg crate mattress. Turn client every 2 hours.
Monitor skin closely for redness and skin breakdown.
Apply lotion to skin frequently, especially to pressure areas.

Assist with ADLs to promote good hygiene and conserve
client’s energy.

(Continues)

Copyright 2010 Cengage Learning, Inc. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.



224 UNIT 3 Nursing Care of the Client: Digestion and Elimination

Nursing diagnoses for a client with cirrhosis include the
following: (Continued)

NURSING DIAGNOSES NURSING INTERVENTIONS

PLANNING/OUTCOMES

The client will eat a balanced
diet of 1,500 calories a day.

Imbalanced Nutrition:
Less than Body
Requirements related to
inadequate diet, anorexia,
or vomiting

Offer small, high-calorie meals frequently.

Offer high-nutrient supplements if client is unable to maintain
adequate caloric intake. Assist and encourage client to eat.

Provide frequent oral hygiene.

Observe for changes in mental status that would interfere
with caloric intake (e.g., increased lethargy).

Evaluation: Evaluate each outcome to determine how it has been met by the client.

o

Hepatitis is a chronic or acute inflammation of the liver
caused by a virus, bacteria, drugs, alcohol abuse, or other
toxic substances. There is a diffuse inflammatory reaction with
liver cells degenerating and dying. The functions of the liver
slow down. Because viral infections are the most common
cause of hepatitis, emphasis will be placed on viral hepatitis
within the chapter.

Researchers are still learning about the viruses that cause
hepatitis. Seven viruses are known to cause hepatitis: A, B, C,
D,E,F and G.

Dustia (2005) describes hepatitis F as similar to hepa-
titis A and E and hepatitis G usually as a coinfection with
hepatitis C. Hepatitis F has no serologic test and is diagnosed
by seeing the virus with an electron microscope. Hepatitis
G is transmitted by blood. Most clients have no symptoms,
and 90% to 100% develop chronic infection. The viruses
are similar and have almost identical signs and symptoms.
Incubation period, mode of transmission, treatment and
prognosis vary. See Table 7-S for a summary of hepatitis
viruses A-E.

MEDICAL-SURGICAL
MANAGEMENT

Treatment is focused on resting the liver and early detection
of complications. The liver is rested by modifying the diet so
that less bile is needed to digest the food. Treatment is related
to the signs and symptoms present and the prevention of
transmission.

o, Pharmacological

Antiemetics such as hydroxyzine hydrochloride (Atarax, also
Vistaril) or trimethobenzamide hydrochloride (Tigan) are
given before meals for nausea. IV hydration with vitamin C for
healing may be ordered. A vitamin B complex also is ordered
to help clients absorb fat-soluble vitamins. Vitamin K may be
ordered if clotting time is prolonged. All unnecessary medica-
tions, especially sedatives, are avoided.

Those exposed to hepatitis B by needle puncture or sex-
ual contact should have hepatitis Bimmunoglobin (HBIG).
Vaccines for hepatitis A (HAV) and hepatitis B (HBV) are
available. HAV vaccine is recommended for persons 2 years
of age and older at risk for exposure to hepatitis A such as

homosexuals, IV drug users, travelers to countries with poor
sanitation conditions, and laboratory workers who handle
live hepatitis A virus (CDC, 2009). HBV vaccine is recom-
mended as a routine vaccination for all 0 to 18 years olds
and for those in high-risk groups (CDC, 2009). The Food
and Drug Administration approved a combined hepatitis A
and B vaccine in September 2001. It is recommended for
persons younger than age 18 years and those in a high-risk

group.

Diet

Diet modifications include decreasing fat intake to decrease
the amount of bile needed in the digestive tract. A low-protein
diet is needed if the client’s liver is no longer able to metabo-
lize the protein. Anorexia is a common symptom that can be
treated with small, frequent, high-calorie meals. Fluids are
restricted if the client retains fluids. No alcoholic beverages are
recommended for at least 1 year or longer.

Activity

Bed rest is usually recommended for the first several weeks,
generally at home unless the serum bilirubin is greater than
10 mg/dL or the PT is prolonged. If either occurs, hospital-
ization is usually recommended. Once bed rest is no longer
necessary, activity is increased gradually because fatigue will
be present for up to several months. Rest periods are included
throughout the day.

NURSING MANAGEMENT

Follow Standard Precautions with all clients and Enteric
Precautions for hepatitis A and E. Teach clients to always
follow proper hand hygiene. For hepatitis A and E, be careful
about consuming contaminated food and/or water. Hepa-
titis B spreads through blood and body fluids. Health care
workers are at risk for hepatitis B and C. Most clients with
hepatitis have flu-like symptoms, weight loss, hepatomegaly,
jaundice, dark yellow urine, and light stools. Monitor labora-
tory test results for increased levels of bilirubin, GGT, AST,
ALT, LDH, and alkaline phosphatase. Clotting time and PT
are prolonged. Encourage low-fat, low-protein, high-calorie
frequent small meals and fluid intake of 2,500 to 3,000 mL
daily. Bed rest is important for the first several weeks and
then a gradual increase in activity with rest periods several
times a day.
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TABLE 7-5 Comparison of Different Types of Viral Hepatitis

Etiologic Hepatitis A virus Hepatitis B virus Hepatitis C virus Hepatitis D virus Hepatitis E virus
Agent (HAV) (HBV) (HCV) (HDV) (HEV)
Transmission Fecal-oral; Blood or body Blood Only persons Oral-fecal route;

contaminated
water or food;
person to person

fluids from infected
person

with hepatitis B
can get hepatitis
D; blood and
blood products;
needlesticks;
seldom sexual;
rarely perinatal

contaminated
water; person to
person uncommon

Risk Groups  Household/sexual  Intravenous drug Blood transfusions  Needle sharing; Mainly travel to
contact with users; sexual/ or organ needlesticks countries where
infected person; household contact  transplants prior endemic
international with infected to 1992; sharing
travelers person; infants needles; exposure

born to infected to blood and blood
mothers; health care products

workers; multiple

sex partners

Incubation 15-50 days 45-160 days 14-180 days 15-60 days 15-60 days

Period

Infectious Usually less than 2  Before symptoms Before symptoms  Not determined Not determined

Period months appear; lifetime if appear; lifetime if

chronic chronic
Diagnostic IgM anti-HAV HBsAg EIA-3; RIBA serum  IgG anti-HDV and/  None available
Tests ALT increased 10x; or Ilgm anti-HDV
HCVRNA-PCR

Symptoms Flu-like; jaundice; Flu-like; may have  80% have no Flu-like; may have  Abdominal pain;
dark yellow urine; jaundice; dark symptoms; flu-like  jaundice; dark anorexia; dark
light colored stools  yellow urine; light yellow urine; light yellow urine;

colored stools colored stools jaundice; fever

Prevention Standard Standard Standard Standard Precau- Standard
Precautions; Precautions; Precautions; tions; reduce Precautions; be
Enteric reduce risk reduce risk risk behaviors; sure water safe
Precautions; behaviors; behaviors; no hepatitis B when traveling; no
hepatitis A vaccine  hepatitis B vaccine vaccine vaccine; if client vaccine
(entire series); (entire series); already has
immune globulin immune globulin hepatitis B, no
(for short term) (for short term) prevention for

hepatitis D

Treatment Immune globulin Immune globulin Peginterferon Alpha interferon None given
within 2 weeks of  (HBIg); alpha alfa-2a (Pegasys);
exposure interferon; ribavirin (Virazole)

lamivudine
(Epivir-HBV);
adefovirdipivoxil
(Hepsera)
(Continues)
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TABLE 7-5 Comparison of Different Types of Viral Hepatitis (Continued)

Prognosis Rarely fatal; no No cure; may 75% to 85% have Low risk of No evidence of
chronicity; resolves become chronic chronic infection; chronicity chronicity
on its own in 70% develop
several weeks chronic liver
disease

Data from Viral Hepatitis A. By Centers for Disease Control and Prevention (CDC), 2009a, retrieved from www.cdc.gov/ncidod/diseases/hepatitis/a/fact.
htm; Viral Hepatitis B. By CDC, 2009b, retrieved from www.cdc.gov/ncidod/diseases/hepatitis/b/fact.htm; Viral Hepatitis C. By CDC, 2009c, retrieved from
www.cdc.gov/ncidod/diseases/hepatitis/c/fact.htm; Viral Hepatitis D. By CDC, 2009d, retrieved from www.cdc.gov/ncidod/diseases/hepatitis/slideset/
hep-d.htm; Viral Hepatitis E. By CDC, 2009e, retreived from www.cdc.gov/ncidod/diseases/hepatitis/slideset/hep-e.htm; Peginterferon alfa-2a plus ribavirin
for chronic hepatitis C virus infection, by M. W. Fried, M. L. Shiffman, et al., 2002e, New England Journal of Medicine, 347(13), 975; Resolution of chronic
delta hepatitis after 12 years of interferon alpha therapy. By D. T. Lau, D. E. Kleiner, Y. Park, A. M. DiBisceglie, & J. H. Hoofnagle, 1999, Gastroenterology,
117(5), 1229-33; What | need to know about hepatitis C. By NIDDK, 20086, retrieved from www.niddk.nih.gov/health/digest/pubs/hep/hepc/hepc.htm; Viral
hepatitis A to E and Beyond. By National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK) 2008a, retrieved from www.niddk.nih.gov/health/
digest/pubs/hep/hepa-e/hepa-e.htm; What | need to know about hepatitis A. By NIDDK, 2008b, retrieved from www.niddk.nih.gov/health/digest/pubs/
hep/hepa/hepa.htm; What | need to know about hepatitis B. By NIDDK, 2008c, retrieved from www.niddk.nih.gov/health/digest/ pubs/hep/hepb/hepb.htm;
Speaking out about the silent epidemic, by S. Parini, 2001, Nursing 2001, 31(3), 36-42; FDA approves new treatment for chronic hepatitis B. By U.S. Food
and Drug Administration, 2002, retrieved from www.fda.gov/bbs/topics/ANSWERS/2002/ANS01163.html.

Laboratory analysis shows an increased level of bilirubin,

NURSING PROCESS GGT, AST, ALT, LDH, and alkaline phosphatase. Clotting time
and PT are prolonged. Specific hepatitis test is elevated (refer

ASSESSMENT to Table 7-5).

Subjective Data

Symptoms include fatigue, anorexia, photophobia, nausea,
headaches, abdominal pain, generalized muscle aches, chills,
pruritis, and bloating.

patitis and Lifestyle

Objective Data What lifestyle changes are necessary with a diag-

is of hepatitis A, B, C, or D?
The client may have weight loss, hepatomegaly, fever, jaun- NOsis oF hepatitis o

dice, dark amber urine, and clay-colored stools. |

Nursing diagnoses for a client with hepatitis include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES NURSING INTERVENTIONS

Deficient Knowledge The client will be able to Assess client’s learning style and present information in a

related to disease explain disease process, manner compatible with learning style.

process, treatment incubation period, and Educate about disease process and incubation period.

regimen, and mode of mode of transmission, by

transmission discharge. The client will Teach proper hand hygiene technique and emphasize
practice precautions to importance of washing hands after using the bathroom.
prevent spread of disease. Emphasize that client cannot donate blood.

The client will be able to

select a menu using foods

from the food guide pyramid

and maintain a low-fat, For clients with hepatitis A, teach client to disinfect articles

low-protein diet. contaminated with feces (such as the toilet), not to prepare
food for others, and not to share articles such as eating
utensils or toothbrushes.

Emphasize importance of follow-up laboratory analysis.

Instruct in selection of low-fat, low-protein diet.

For clients with hepatitis B, teach to avoid sexual contact until
they test negative for HBsAg or their partners are immunized
with the HBV vaccine.
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Nursing diagnoses for a client with hepatitis include the
following: (Continued)

NURSING DIAGNOSES PLANNING/OUTCOMES NURSING INTERVENTIONS

For clients with hepatitis C, teach that it is unknown whether it
can be transmitted through sexual contact, so precautions are
recommended until more is known.

The client will maintain a
caloric intake of
2,000 calories/day.

Imbalanced Nutrition:
Less than Body
Requirements related to
inadequate caloric intake,
fat intolerance, nausea,
and vomiting

Monitor 1&0 every shift. Weigh daily.

Offer small, frequent, high-calorie, low-fat meals. Encourage
low-protein diet of 40 gm of protein.

Monitor daily calorie count.

Offer largest meal in morning, as food tends to be tolerated
better in the morning. Encourage fluid intake of 2,500 to
3,000 mL daily.

Note color and consistency of stools and color of urine.

Administer antiemetic 30 minutes before meals as ordered.

The client will verbalize
plan to modify activity, by
discharge.

Fatigue related to
decreased energy
production and altered
body chemistry

Educate client regarding reasons for fatigue and that fatigue
may be present for several months.

Encourage client to maintain bed rest for several weeks. Advise
client that when resuming normal activity, rest periods should
be included until stamina returns.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

nausea and vomiting are present, antiemetics are ordered.

' Meperidine (Demerol) is ordered for analgesia because

o morphine sulfate may cause spasms of the sphincter of

Oddi. Atropine sulfate or propantheline bromide (Pro-

Banthine) is ordered to decrease pancreatic activity. Ant-

acids or an H, receptor antagonist is ordered to prevent
stress ulcers.

Diet

Clients are kept NPO while the serum amylase level is
elevated to decrease the demand for digestive enzymes in the
bowel. An NG tube is inserted to decrease pancreatic activity
and to prevent nausea, vomiting, and abdominal distention.
As the serum amylase level begins to decrease, clients are
started on clear liquids and slowly advanced to a bland, low-
fat, high-protein, high-carbohydrate diet. No coffee or alcohol
is allowed.

IV rehydration is necessary while the client is NPO. If the
pancreatitis is severe and the client must be NPO for a pro-
longed period, TPN, a high-calorie, high-nutrient IV solution,
is administered.

Pancreatitis is an acute or chronic inflammation of the
pancreas caused when pancreatic enzymes digest the
lining of the pancreas. Pancreatitis occurs when obstruction
of the pancreatic duct occurs as a result of gallstones, tumors,
exposure to chemicals or alcohol, or injury to the pancreas. In
severe cases, the pancreas can hemorrhage, resulting in a life-
threatening condition.

MEDICAL-SURGICAL
MANAGEMENT

Medical

Treatment depends on the cause of the pancreatitis. If the pan-
creatitis results from exposure to chemical or alcohol abuse,
treatment is primarily medical. An NG tube is inserted to rest
the bowel and relieve abdominal distention.

Surgical

If the pancreatitis is caused by structural changes such as
gallstones, an endoscopic retrograde cholangiopancreatogram
(ERCP) with stone removal is performed. Surgery to relieve
the pancreatic duct obstruction is necessary in cases where
tumors or injury are the causes of the pancreatitis.

Activity
Clients are generally placed on bed rest to decrease metabolic
rate. Activity is increased as the serum amylase decreases.

NURSING MANAGEMENT
Monitor and maintain NG tube. Weigh client daily and main-

o) Pharmacological

Insulin is administered if the client’s pancreas is unable to
secrete enough to maintain normal blood sugar level. If

tain client on bed rest. Assess pain and administer an analgesic.
Monitor vital signs. Provide personal hygiene. Assess and
maintain IV hydration and TPN if ordered. Accurately record
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228 UNIT 3 Nursing Care of the Client: Digestion and Elimination

I&O. Monitor laboratory results, especially serum amylase,
bilirubin, electrolytes, and H & H.

or lying in a fetal position. Nausea and anorexia are also
present.

Objective Data

Assessment includes steatorrhea, vomiting, low-grade fever,

NURSING PROCESS

ASSESSMENT tachycardia, and jaundice. Laboratory analysis shows an
bi . elevated serum amylase followed by an elevated urine amy-
Su ]eCtlve Data lase and serum lipase, leukocytosis, and an increased Hct.

Clients describe excruciating epigastric pain that radi-
ates to the back. Pain may decrease by leaning forward

Glucose, alkaline phosphatase, and bilirubin may also be
elevated.

Nursing diagnoses for a client with pancreatitis include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES NURSING INTERVENTIONS

The client will verbalize a
decrease in pain as evidenced
by pain scale by 1 hour after
initiation of interventions.

Acute Pain related to
inflammation and edema
of the pancreas

Monitor NG tube to decompress the abdomen.
Position client in most comfortable position.

Assess pain for increasing severity that would indicate
worsening pancreatitis.

Administer analgesics as ordered and monitor for relief.

Monitor serum amylase, WBCs, and H & H for signs of
increasing severity of pancreatitis or hemorrhage.

Imbalanced Nutrition:
Less than Body
Requirements related

to NPO status, nausea,
vomiting, and altered
ability to digest nutrients

The client will experience no
further weight loss during
hospitalization.

Monitor 1&0 every shift.

Administer IV rehydration or TPN as ordered.
Weigh client daily.

Maintain bed rest to decrease the metabolic rate.

Insert NG tube to decompress the abdomen as ordered.

Risk for Deficient Fluid
Volume related to

The client will maintain
adequate hydration as

Monitor 1&0O every shift.
Administer IV hydration or TPN as ordered.

vomiting, NG tube, or
hemorrhage

evidenced by &0 that is
nearly equal, electrolytes

Monitor electrolyte levels and H & H as ordered.

within normal limits, and moist
mucous membranes.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

holecystitis is an inflammation of the gallbladder. In

>90% of the cases, gallstones are present. Cholelithiasis
is the presence of gallstones or calculi (concentration of min-
eral salts) in the gallbladder. Not all gallstones cause cholecys-
titis. Some gallstones pass out of the gallbladder and into the
duodenum with the client unaware of the stones. Sometimes
gallstones migrate into the cystic or common bile duct causing
an obstruction that, in turn, leads to cholecystitis. The exact
cause of the formation of these stones is not known.

These two diseases are more common in multiparous
women, age 45 and older; obese people; those who use birth
control pills or control cholesterol with gemfibrozil (Lopid);
and people with a history of a disease of the small intes-
tine such as Crohn’s disease. Also, clients on sudden weight
reduction diets that are low in fat will cause the bile to pool in
the gallbladder, increasing the risk for gallstone formation.

Ultrasound of the gallbladder is ordered if gallstones are
suspected.

MEDICAL-SURGICAL
MANAGEMENT

In asymptomatic clients, no intervention is necessary.

Medical

If stones are lodged in the common bile duct, an ERCP is
performed.

Surgical

A sphincterotomy, an incision in the ampulla of vater, is
performed to enlarge the opening of the common bile duct.
Stones are then removed or crushed. If the stones are too large
orin the case of clients with repeated episodes of cholelithiasis,
a cholecystectomy, the surgical removal of the gallbladder, is
performed. The cholecystectomy is performed laparoscopi-
cally or by making a large abdominal incision.
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Laparoscopic cholecystectomies have become the surgery
of choice for cholelithiasis and cholecystitis. The gallbladder
is removed by making four small incisions and extracting the
gallbladder through an endoscope. If the cholecystectomy is
performed laparoscopically, it is more difficult to perform an
exploration of the common bile duct, especially in clients with
cholecystitis. An ERCP may need to be performed if stones
remain in the common bile duct (CBD). Clients are ready for
discharge 24 hours after the surgery.

The cholecystectomy can also be performed by making a
large abdominal incision. A cholangiogram can be performed
easily, and therefore this type of procedure is more common in
clients with much inflammation of the gallbladder. If damage
has occurred to the CBD from severe inflammation or a stone,
a T-tube will be left in place to allow the bile to drain into a
collection bag. This allows the CBD to heal. Clients are typi-
cally ready for discharge 3 to 7 days after surgery.

o) Pharmacological

In acute cholecystitis, analgesics are ordered to relieve discomfort.
Meperidine (Demerol) is preferred because morphine sulfate is
believed to increase sphincter spasms. IV hydration is ordered
if the client is unable to maintain hydration. Antiemetics are
ordered for nausea and vomiting. In clients who have surgery,
analgesics are ordered after surgery to control discomfort.

Diet

In clients with mild or moderate symptoms, a clear liquid diet
to rest the bowel, followed by small frequent meals low in fat,
may resolve the symptoms.

If clients are to have surgery, they will be NPO before
surgery and initially after surgery until bowel sounds return.
They are started on clear liquids first and then advanced, as
tolerated, to a regular diet.

Activity
In acute cases of cholecystitis, bed rest is recommended to
decrease metabolic rate. If surgery is performed, the client is

Nursing diagnoses for a client with cholecystitis and cholelithiasis include the

following:

NURSING DIAGNOSES PLANNING/OUTCOMES

NURSING INTERVENTIONS

CHAPTER 7 Gastrointestinal System 229

encouraged to turn, cough, and deep breathe every 2 hours
initially after surgery. On the day after surgery, the client
is assisted out of bed and encouraged to gradually increase
activity. Clients who have a laparoscopic cholecystectomy are
ambulated within hours of returning from the recovery room.
Clients usually leave the hospital later on the day of surgery,
but may stay overnight depending on their overall condition
(University of Michigan Health System, 2009). Clients return
to normal activities within 4-S days and typically return to
previous activity level 2 weeks after surgery. Clients who have
an incision restrict lifting, driving, and exercise until incisional
healing is complete, usually 4 to 6 weeks.

NURSING MANAGEMENT

Monitor vital signs and bowel sounds. Assess pain, nausea, and
vomiting and administer analgesic and/or antiemetic. Prepare
for surgery by teaching deep breathing, coughing, splinting
incision, incentive spirometry use, and leg exercises. Monitor
and maintain NG tube if used. Accurately record I1&O.

NURSING PROCESS

ASSESSMENT

Subjective Data

Clients describe pain in the right upper quadrant radiating to
the right scapular area that occurs 2 to 4 hours after a meal
containing significant amounts of fat, nausea, flatulence, and
indigestion.

Objective Data

Assessment shows vomiting, occasionally a fever, jaun-
dice, steatorrhea, clay-colored stools, and dark amber urine.
Laboratory analysis shows increased alkaline phosphatase,
GGT, WBCs, and bilirubin.

Keep client NPO or on a clear liquid diet as ordered.

Acute Pain related to
inflammation or blocked
bile duct

The client will experience
less pain as evidenced by
pain scale within 1 hour of
initiation of treatment.

Administer analgesics as ordered.
Monitor NG tube to decompress the abdomen as ordered.

Observe for jaundice and bile flow obstruction.

Ineffective Breathing The client will demonstrate

Pattern related to appropriate breathing pattern

decreased lung expansion and will not have respiratory

because of pain complications while
hospitalized.

Assist client to cough and breathe deeply every 2 hours.
Teach use of incentive spirometer.

Teach splinting techniques for comfort and to facilitate breathing.

Turn client every 2 hours and ambulate as soon as indicated.

Risk for Deficient Fluid
Volume related to nausea,
NG tube, NPO, or bile
drainage

The client will maintain
adequate hydration as
evidenced by 1&0 that is
nearly equal and moist
mucous membranes.

Monitor 1&0 every shift including NG drainage and T-tube
drainage if present.

Administer IV hydration as ordered.

Maintain patency of NG tube.

Evaluation: Evaluate each outcome to determine how it has been met by the client.
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NEOPLASMS OF THE

GASTROINTESTINAL SYSTEM

Neoplasms of the gastrointestinal system may occur
anyplace in the GI system. Signs, symptoms, and
treatment vary according to where the cancer occurs. Oral
cancer, colorectal cancer, and liver cancer are discussed
following.

O ral cancer refers to cancers of the lips, tongue, oral cav-
ity, and pharynx. According to the American Cancer
Society (ACS, 2009), 35,720 new cases are expected that
year. Risk factors are tobacco use and excessive consumption
of alcohol. Symptoms include a mouth sore that bleeds easily
and does not heal, a lump, or difficulty chewing, swallowing,
or moving tongue or jaw. On the lips, the cancer may be a
growth.

MEDICAL-SURGICAL
MANAGEMENT

Surgical

Treatment is primarily surgical and involves removal of the
cancer with excision of tissue and lymph nodes surrounding
the cancer. In cases of cancer involving the pharynx, a radical
neck dissection is performed, which requires reconstruction
of the pharynx. Clients undergoing radical neck dissection
frequently have a tracheostomy.

o, Pharmacological

Chemotherapy is not effective against most oral cancers and
is, therefore, used only in the most severe cases with metasta-
ses. Medications ordered are based on the client’s symptoms.
If the client is experiencing side effects from the radiation such
as nausea, antiemetics are ordered.

If a client has surgery, analgesics are ordered postopera-
tively. Analgesics are also ordered if the cancer has progressed
and is causing discomfort.

Diet
Because the surgery is in the oral area, it may be difficult to
maintain adequate nutrition. Depending on the extent of the

surgery, clients require a soft diet or, in some cases, nutritional
supplements to allow the surgical area to heal. Tube feedings,
either by a feeding tube or by a gastrostomy tube (a special
tube inserted through the abdomen into the stomach), are
frequently needed in clients who have undergone a radical neck
dissection.

Activity

If the surgery is minor, no activity restrictions are neces-
sary. If surgery is extensive, postoperatively, the client
will need to turn, cough, and deep breathe. Activity is
increased postoperatively. Clients receiving radiation treat-
ments frequently experience fatigue and need scheduled
rest periods.

Other Therapies

In cases where the lesion cannot be surgically removed, radia-
tion and/or radium implants is/are used. High-energy radia-
tion is used to destroy cancer cells. Clients may experience
irritated skin, swallowing difficulties, dry mouth, nausea, diar-
rhea, hair loss, or fatigue. Radiation is usually administered
daily for a specified period. If radium implants are used, a
radioactive capsule is implanted into the area.

NURSING MANAGEMENT

Encourage all clients to refrain from tobacco use and exces-
sive alcohol consumption. Maintain feeding tube and admin-
ister tube feedings as ordered. Preoperatively, teach client
to turn, cough, and deep breathe, and encourage client to
practice postoperatively. Weigh client daily and accurately
record 1&O.

NURSING PROCESS

ASSESSMENT
Subjective Data

Clients describe a sore throat, difficulty swallowing, or a pain-
ful area in the mouth.

Objective Data

Assessment reveals a sore or lesion of the lips or in the oral
cavity, and hoarseness.

Nursing diagnoses for a client with oral cancer include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES

NURSING INTERVENTIONS

The client will verbalize fear
and express plan to cope with
diagnosis.

Fear related to diagnosis
and long-term prognosis

Allow client time alone and with significant others and client
and family to express fears and concerns.

Answer questions.
Encourage contact with support system (e.g., clergy).

Discuss past experiences with stress and individual
responses to those situations.
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Nursing diagnoses for a client with oral cancer include the

following: (Continued)

NURSING DIAGNOSES PLANNING/OUTCOMES

Imbalanced Nutrition:
Less than Body
Requirements related to
oral surgery or radical
neck dissection

The client will maintain weight
while hospitalized.

CHAPTER 7 Gastrointestinal System
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NURSING INTERVENTIONS
Monitor 1&0O every shift.

Weigh client daily.

Administer tube feedings and IV rehydration as ordered and

introduce fluids, when indicated.

Monitor for aspiration.

Disturbed Body Image The client will verbalize
related to disfiguring feelings regarding surgery and
surgery altered body image.

Allow client time to verbalize feelings. Answer questions.

Discuss options (e.g., plastic surgery or makeup).

Provide information on support groups.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

Colorectal cancer is the third most common site of new
cancers and deaths in the United States (ACS, 2009).
Almost all colorectal cancers arise from polyps, an abnormal
growth of tissue that protrudes into the colon. Risk factors for
colorectal cancer include age 50 or older, history of polyps,
family history of polyps and/or colorectal cancer, a history of
ulcerative colitis, and a diet high in fat and low in fiber.

Prognosis is very good if the cancer is caught in the early
stages. Recommended routine screenings for early detection
include fecal occult blood testing and colonoscopy depending
on personal and family history.

A colonoscopy or barium enema may demonstrate the
disease. A CBC may show anemia if the cancer is bleeding. A
CEA may be effective in detecting recurrent cancer but is not
a valid screening test. Signs and symptoms include a change in
bowel habits, guaiac-positive stools, and abdominal pain.

MEDICAL-SURGICAL
MANAGEMENT

Surgical

Treatment is surgical to remove the cancer. In class A tumors,
a colonoscopy is performed with a polypectomy, the removal
of the polyp. In class B or C tumors, a colon resection is done
(Figure 7-10). In some cases, a colostomy, either temporary or
permanent, is performed. In class D tumors, surgery is done
only to relieve symptoms (e.g., bowel obstruction). Follow-up
colonoscopies must be performed throughout the client’s life
to monitor for recurrence of the disease.

o, Pharmacological

In cases of class B, C, and D tumors, chemotherapy is given
after the surgery. Side effects of chemotherapy include nau-
sea, vomiting, weight loss, hair loss, fatigue, and dry skin.
Medications to combat some side effects of the chemo-
therapy are ordered. Immunotherapy as an adjunct therapy
for class C and D tumors is ordered to boost the immune
system.

Muscularis

Serosa

Class A colorectal cancer

Cancer

Class B colorectal cancer

Cancer

Lymph nodes
with cancer

Class C colorectal cancer

F1GURE 7-10 Classes of Colorectal Cancer

Diet

Preoperatively, the client is NPO. Postoperatively, the client
is NPO and an NG tube is in place until bowel sounds return.
The client is then started on a clear liquid diet and progressed
to a high-fiber, low-fat diet.

Activity
Postoperatively, the client is encouraged to turn, cough, and

deep breathe every 2 hours. The client is ambulated the next
day and activity is progressed.
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Other Therapies

No significant benefits have been found with the use of radia-
tion on colorectal cancer; however, radiation may be used on
metastatic sites in class D tumors.

NURSING MANAGEMENT

Encourage all clients to have recommended routine screen-
ings, fecal occult blood test, and colonoscopy, based on their
personal and family history. Prepare client for side effects
(hair loss, fatigue, nausea, and dry skin) when chemotherapy
is used. Postoperatively, maintain the NG tube. Assess bowel
sounds. Encourage turning, coughing, deep breathing, use of
incentive spirometer, leg exercises, and ambulation.

NURSING PROCESS

ASSESSMENT

Subjective Data

Clients describe a change in bowel habits and possibly abdom-
inal pain.

Objective Data

Stools may be guaiac positive for blood. An H & H may show
anemia.

Nursing diagnoses for a client with colorectal cancer include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES

NURSING INTERVENTIONS

The client will verbalize fear
and express plan to cope with
diagnosis.

Fear related to diagnosis
and long-term prognosis

Allow client time alone and with significant others and allow
client and family to express fears and concerns.

Answer questions and encourage contact with support
system (e.g., clergy).

Discuss past experiences with stress and identify individual
responses to those situations.

The client will be able to
explain disease process,
treatment, and follow-up care.

Deficient Knowledge
related to disease
process, treatment
options, and follow-up

Determine client’s learning style and present information in a
manner compatible with the learning style.

Educate client regarding disease process and discuss
treatment options.

Recognize that information may need to be presented more
than once.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

Primary liver cancer is rare. Most liver tumors are meta-
static from other sites in the body. Most cases of primary
liver cancer are asymptomatic until later stages. Risk factors
for primary liver cancer include a history of cirrhosis, hepatitis
B, and exposure to toxic chemicals.

A primary liver tumor can be removed surgically if the dis-
ease is not extensive. Metastases cannot be surgically removed
and are usually treated with chemotherapy and radiation.

OBESITY

According to the National Heart Lung and Blood Institute
(NHLBI), the body mass index (BMI) measures body fat in rela-
tion to an individual’s height and weight. The BMI determines
an individual’s weight according to categories of underweight,
normal weight, overweight, or obese. According to the World
Health Organization, an individual is overweight with a BMI of
30 or greater and morbidly obese with a BMI of 40 or greater.
The NHLBI website provides a formula to automatically calcu-
late an individual’s BMI: http://www.nhlbisupport.com/bmi/
The National Center for Health Statistics (2007) reported
that more than one third of adult Americans (>72 million
people) were obese in 2005 to 2006 (Ogden, Carrol, McDow-
ell, & Flegal, 2007). Between 2000 and 2005, the number of

obese cases rose 24% and morbidly obese cases with a BMI of
>40 and S0 increased 50% and 75%, respectively.

A 1990 study by Blumberg and Mellis reported that 78%
of preoperative bariatric clients felt health care professionals
“always” or “usually” treated them with disrespect. Another
study 12 years later in 2002 by Kaminsky and Gadaleta
revealed very similar results. Kaminsky and Gadaleta con-
cluded their results were because health care providers do not
understand the disease of obesity, its causes, or the medical
consequences if not treated. Little data suggest that health care
providers’ attitudes affected their delivery of care. In other
words, the medical/nursing care was provided but the “caring”
attitude was not perceived. Clients having bariatric surgery
deserve respect for privacy and deserve kind, compassionate
care. To provide clients with compassionate, quality care,
health care providers may desire to analyze personal attitudes
toward obesity and take appropriate steps to care for each
individual as a valued person of worth.

The obese client presents challenges to the health care
provider. The extra soft tissue makes it difficult to assess
heart and lung sounds, and significant abnormalities can be
missed. A nurse needs the appropriate equipment to assess
and care for the obese client, such as an extra large blood
pressure cuff to obtain an accurate reading. A blood pressure
cuff that is too small gives an elevated reading. An echocar-
diograph may be more accurate than an EKG. Fatigue and
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Weight Limitations with Equipment

When caring for an obese client, consider the
weight limits on equipment such as stretchers,
toilets, and bedside commodes. If these weight
limitations are not considered, staff and clients are
at risk for injury (Wolf, 2008).

VAV A A & & & & & & 4

lethargy along with nausea and vomiting are possible symp-
toms of a cardiac or glycemic emergency (Wolf, 2008).
Obese clients have more difficulty breathing and present
issues with intubation. A guided ultrasonography assists
with IV insertion, and an extra long needle is used for cen-
tral venous catheter placement. Obese clients are at risk for
rapid skin breakdown, hypercoagulopathy leading to venous
thromboembolism, and pulmonary emboli after surgery.
Pneumonia is a risk because of immobility, difficulty tak-
ing deep breaths, and extra soft tissue on the chest (Wolf,
2008). Signs of hypoxia are lethargy, mental status changes,
and restlessness. Regular-size stretchers are not safe because
the client makes the stretcher top-heavy and causes it to tip
over. Skin pressure sores also may occur from the side rails.
Therefore, bariatric stretchers and beds provide stability
and client safety.

MEDICAL-SURGICAL
MANAGEMENT

Health care professionals are reluctant to discuss weight loss
with clients. In a national study of adults with a BMI of =30
only 42% reported that a health care provider discussed the
need for weight loss (Calonge, 2004). The health care pro-
vider could suggest a monitored weight-loss program with

Esophaqus

Laproscopic
adjustable band

muscles
Duodenum

A

Stomach

Abdominal

Access port
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nutritional counseling and exercise to assist the overweight
client. If these interventions do not work and the client desires
to lose weight, the health care provider makes a referral to a
bariatrician (a specialist in the treatment of obesity and obese
diseases).

Bariatric surgery may be a client option and includes a
restrictive or malabsorptive surgery. The laparoscopic adjustable
gastric band is a restrictive surgery. A band is placed laproscopi-
cally around the proximal stomach distal to the gastroesophagel
junction as shown in Figure 7-11A. A tube is connected to the
band and threaded through the abdomen to the abdominal
wall, where it is connected to an access port. The access port is
anchored to the fascia. Throughout the next year, the physician
injects saline into the access port to restrict the stomach size so
the client loses weight.

The Roux-en-Y gastric bypass is a malabsorptive surgery.
A section of the stomach close to the gastroesophageal junc-
tion is divided from the remaining stomach by stapling along
the dividing line as shown in Figure 7-11B. A section of the
jejunum is anastomosed to the stomach pouch. The remaining
stomach, duodenum, and proximal jejunum are anastomosed
distally on the jejunum. Weight loss occurs for 2 reasons: the
restricted stomach area cannot hold as much food and the
bypassed bowel section cannot absorb as many calories and
nutrients from ingested food. Thus, it is called a malabsorptive
surgery. This surgery bypasses the part of the small intestine
that absorbs calcium, iron, and other nutrients placing the
client at risk for chronic nutritional deficits and vitamin B,
anemias. After the surgery, the client is placed on multivitamin
and mineral supplements.

NURSING MANAGEMENT

Postoperatively the nurse maintains the client’s oxygen satu-
ration at 92% by administering 2 to 4 L of oxygen by nasal
cannula or, if client tolerates it, room air. Encourage the client
to use the incentive spirometer every 2 hours. The head of
the bed is elevated to 45° to enhance breathing. If the client
uses a continuous positive airway pressure device (CPAP),

Roux-en-Y gastic bypass

Esophagus Bypassed portion

of stomach

Proximal pouch
of stomach

“Short” intestinal

Roux limb

Pylorus

Duodenum
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continue using it in the hospital. The nurse assesses pain
regularly, monitors PCA use, and obtains appropriate orders
to manage pain (Sammons, 2002). If an NG tube is in place,
the nurse does not reposition the NG tube as the movement
may damage the suture line. The client takes sips of water and,
if tolerated, slowly progresses to eating very small portions of
pureed food or juices. The nurse teaches diet modifications
and exercise to assist the client in controlling weight. Weight
loss is a lifetime challenge.

CASE STUDY

Postoperative complications are nausea and dumping
syndrome. The nurse assesses for abdominal distension,
diarrhea, cramping, hypotension, flushing, and tachycardia
indicating symptoms of dumping syndrome that last 20 to
30 minutes. Dumping syndrome is a common side effect
caused by eating simple sugars. It is a benign problem that
possibly can be modified by decreasing the ingestion of
simple sugar.

2
3. List two nursing diagnoses and goals for R.J.
4

What teaching will R.J. need?

u

6. List at least three successful outcomes for R.J.

R.J. is a 52-year-old woman admitted to the hospital with acute abdominal pain. R.J. complains of right upper
quadrant pain radiating to the back. She has had previous episodes, usually occurring about 2 hours after eat-
ing. This episode, however, is not resolving. R.J. also complains of nausea. Her vital signs are BP 152/88 mmHg,
pulse 92 beats/min, and respirations 24 breaths/min and shallow. R.J. is a slightly obese female who states she has
recently been dieting to lose weight. Laboratory analysis includes a CBC with slightly elevated WBCs, elevated
bilirubin, and elevated alkaline phosphatase. An IV is started, and R.J. is given meperidine (Demerol) IM for pain.
R.J. has been made NPO. An ultrasound of the gallbladder is ordered.
The following questions will guide your development of a nursing care plan for this case study.

1. List subjective and objective data a nurse would want to obtain about R.J.

. List risk factors other than those R.J. has that would put a client at risk for developing cholecystitis.

. The ERCP is successful in removing the CBD stone. The decision is made to perform a laparoscopic cholecystectomy.

. Why is meperidine (Demerol) the medication of choice for pain control?

SUMMARY

« The gastrointestinal system is a complex system composed
of the digestive tract as well as accessory organs.

- Disorders of the GI tract affect the breakdown and
absorption of nutrients, breakdown of wastes and
by-products, and the lifestyle of the individual.

« Because the liver is responsible for so many functions in
the body, disorders of the liver can affect other systems
significantly.

« Peptic ulcers may be either gastric or duodenal. H. pylori is
a common cause of ulcers and can be treated with
antibiotics.

- Diverticulosis is a commonly occurring disorder in the
United States and is believed to be caused by a low-fiber diet.

o Inflammatory bowel disease includes both Crohn’s
disease and ulcerative colitis. IBD can lead to
nutritional imbalances, bowel obstructions,
alterations in the structure of the intestine, and

affected lifestyle.

- Bowel obstructions have multiple causes and can lead
to electrolyte imbalances, dehydration, and possibly
sepsis.

- Viral hepatitis is a concern for health care professionals at
risk for exposure. Standard precautions must be used to
prevent the transmission of the virus.

« Colorectal cancer is one of the most preventable forms of
cancer if routine screenings are performed.

REVIEW QUESTIONS

1. A client with a bleeding esophageal varix:
1. should be encouraged to vomit the blood to
decrease abdominal distention and pressure.
2. should have an NG tube placed to suction blood
from the stomach.
3. should have the Minnesota tube deflated every
4 hours.

4. will not need follow-up once the bleeding has
stopped.
2. A client with a perforated duodenal ulcer:
1. requires an EGD to repair the perforation.
2. may need diet modification after surgery.
3. will have a vagotomy performed.
4. may experience an increased risk for cholecystitis.
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3. Clients with hepatitis C:
1. should be instructed that all the mechanisms of
transmission are not known.
2. will have a negative HCV if they are a carrier.
3. should be instructed that recombinant interferon
alpha-2b will cure the hepatitis C.
4. are not contagious until symptoms develop.
4. Crohn’s disease:
1. can be cured by removing the colon.
2. usually causes clients to gain weight from the
slower metabolism of nutrients.
3. canbe a debilitating disease leading to
depression.
4. is cured as long as the clients remain on 5-ASA
compounds.
5. Hernias are a protrusion through the muscle
wall and:
1. can be easily reduced by the nurse applying
gentle pressure.
2. are benign occurrences that do not need any
intervention.
3. canlead to bowel obstructions.
4. are caused by a lack of exercise.
6. Postoperative care of clients who have undergone
gastric bypass surgery includes:
1. immobilization of abdominal wound to stabilize
the incision areas.
2. keeping the head of the bed flat to avoid stressing
the incision.
3. allowing only sips of fluids and small amounts of
food in soft consistency.
4. bed rest to prevent complications from surgery in
obese patients.
7. An excessively overweight client expressing a desire
to lose weight must be advised initially to:
1. decrease caloric intake.

2. follow a weight loss diet and increase activity level.
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3. consider a referral for surgical intervention.
4. participate in vigorous exercise.

8. A nurse gave dietary instructions to a client recently
diagnosed with ulcerative colitis. What dietary
choice indicates the client understands the
appropriate foods to eat? (Select all that apply.)

. Apple.

Lettuce salad.

Refined pasta.

Chunky peanut butter.

Cream of asparagus soup.

6. Cottage cheese.

9. A client is returning to the unit with a bowel
resection from an intestinal obstruction. What is
the nurse’s first action when the client returns to the
room?

1. Encourage ambulation to stimulate the return of
bowel function.

2. Connect NG tube to suction to decompress the
abdomen.

3. Identify client’s learning style and teach
information in a manner compatible with
learning style.

4. Assess for pain and administer an analgesic as
ordered.

10. A client is admitted to the unit with the diagnosis of
a peptic ulcer. When assessing the client, the nurse
would most likely find:

1. epigastric pain that increases when the stomach is
empty.

2. stools that are fatty and foul smelling.

3. alternating episodes of diarrhea and
constipation.

4. pain in the upper quadrant radiating to the right
scapular area that occurs 2—4 hours after eating
fatty foods.
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MAKING THE CONNECTION

Refer to the following chapters to increase your understanding of the urinary system:
Adult Health Nursing

.

Cardiovascular System

LEARNING OBJECTIVES

Upon completion of this chapter, you should be able to:

Define key terms.

L

.

Reproductive System
The Older Adult

Describe the anatomy and physiology of the urinary system.
Relate diagnostic test results to urinary disorders.

Discuss the pros and cons of peritoneal dialysis/hemodialysis and kidney trans-
plantation, including lifestyle changes for the client receiving dialysis.

List four drug classifications and two examples of each used in the
treatment of urinary disorders.

State two changes in the urinary system related to the normal aging process.
Compare and contrast acute and chronic renal failure, including nursing care.
Assist in formulating a nursing care plan for clients with urinary disorders.

KEY TERMS

anasarca

azotemia

cachectic

calculus
cystitis
dialysate
dialysis
dysuria
erythropoiesis

tulguration

glomerular filtration rate (GFR)

hematuria

ileal conduit
intravesical
litholapaxy
lithotripsy
micturition
nephrotoxic
nocturia
nocturnal enuresis
oliguria

overflow incontinence
polyuria
pyelonephritis

pyuria

renal colic

residual urine
retroperitoneal

stress incontinence

urge incontinence
urgency

urinary incontinence (ur)
urinary retention
urolithiasis
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INTRODUCTION

Urology is the study of disorders of the urinary system. The
National Kidney Foundation estimates that more than 26
million Americans have chronic kidney disease and more
than 26 million more are at increased risk (National Kidney
Foundation [NKF], 2008). Disorders of the urinary system
may seriously affect an individual’s health and, thereby, affect
the lives of family members. Clients are treated by a urolo-
gist, specialist in urinary tract disorders, or a nephrologist,
specialist in structure, function, and diseases of the kidney.

According to the National Kidney Foundation (2009b),
the warning signs of kidney disease are:

« Burning or difficulty during urination

« Increase in the frequency of urination, especially at night
(nocturia)

« DPassage of bloody appearing urine

« Puffiness around the eyes, or swelling of the hands and
feet, especially in children

« DPain in the small of the back just below the ribs (not
aggravated by movement)

« High blood pressure

ANATOMY AND PHYSIOLOGY
REVIEW

The urinary system consists of two kidneys, two ureters
(upper urinary tract), a urinary bladder, and a urethra (lower
urinary tract) (Figure 8-1). The kidneys manufacture urine
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(Figure 8-2). Urine normally consists of 95% water; the
nitrogenous waste products of protein, which are urea, uric
acid, and creatinine; the excessive electrolytes sodium, cal-
cium, potassium, and phosphates; bile pigments; hormones;
and metabolized drugs and toxins. Urine moves steadily
by peristalsis through the ureters into the urinary bladder
(Figure 8-3). The urine remains in the urinary bladder until
capacity has been reached (about S00 mL) or until the body
feels the urgency or desire to urinate (about 250 mL). The
urine is then expelled from the bladder through the urethra,
which is shorter in females than in males. Micturition, the
process of expelling urine from the urinary bladder, is also
called urination or voiding.

The kidneys are located beneath the false ribs, in the
retroperitoneal space (behind the peritoneum outside
the peritoneal cavity) of the abdominal cavity. The kid-
neys also assist in acid-base balance, raise blood pressure
by secreting the enzyme renin, and produce the hormone
erythropoietin, which is responsible for erythropoiesis
(the production of red blood cells and their release by the
red bone marrow).

Within the kidneys are microscopic units called nephrons,
which are responsible for urine formation (Figure 8-4). The
nephron winds into the cortex and medulla of the kidney.
Each nephron includes a renal corpuscle, which consists of a
glomerulus, a ball-like network of capillaries formed from an
arteriole and held within a cuplike Bowman’s capsule. The Bow-
man’s capsule is attached to a long, intricate, ultrathin looped
and coiled tubular structure called the renal tubule. Continuing
on from the glomerulus is an arteriole that forms a capillary
network around the tubule. Blood flowing through this system
is collected by venioles.

Kidneys

Bladder

Urogenital

diaphragm\

Urethra
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F1GURE 8-1 Urinary Tract; A, Female; B, Male
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FIGURE 8-2 The Internal Anatomy of the Kidney
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FIGURE 8-3 The Anatomy of the Urinary Bladder

Most of the contents of the blood, except for large
molecules and blood cells, are forced out of the blood from

COURTESY OF DELMAR CENGAGE LEARNING

the capillaries of the glomerulus and into the Bowman’s
capsule (glomerulofiltration). This occurs because of the
high capillary blood pressure within the glomerulus. The
glomerular basement membrane assists with the process of
filtration. The glomerular filtration rate (GFR) is the
amount of fluid filtered from the blood into the capsule
per minute and an accurate measure of the functioning
status of the kidneys. The material filtered from the blood
is called glomerular filtrate, which contains water, elec-
trolytes, glucose, various toxic substances, waste products
(urea and creatinine), and just about everything else in
the blood except large protein molecules and blood cells.
As the filtrate passes through the first parts of the tubular
structure, various substances such as necessary amounts
of electrolytes, glucose, and water are reabsorbed (tubular
reabsorption) back into the circulatory system through the
capillaries or into the interstitial fluid. Tubular secretion
then removes certain ions, nitrogen waste products, and
drugs from the blood in the capillaries and adds it to the
filtrate. The remaining filtrate—water, urea, excess electro-
lytes, toxic substances, and wastes, all of which constitute
urine—continues through the tubules into the collecting
duct, which collects urine from many nephrons. The urine
passes from the collecting duct into the pelvis of the kidney,
then through the ureter into the bladder and out of the
body through the urethra. The kidneys process about 200
quarts of blood a day to eliminate 2 quarts of waste prod-
ucts and extra water as urine (NIDDK, 2006).
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F1GURE 8-4 The Anatomy of a Nephron

ASSESSMENT

Assessment of the urinary system is included in the base-
line data for all clients. The client may be reluctant to
discuss urinary problems. Assist the individual to relax
by asking open-ended questions, using familiar terms,
and making sure the client understands the medical terms
(Table 8-1).

A more in-depth assessment is performed when clients
are at high risk for renal disease because of exposure to neph-
rotoxins; an altered health state such as diabetes mellitus,
pregnancy, or hypertension; trauma, dehydration, or fluid
retention, which can compromise renal function; and those
with suspected or active renal disease.

SUBJECTIVE DATA

Ask the client to describe how the symptoms developed and
progressed. Is there pain? Is it sharp or a dull ache? Constant
or intermittent? Does it radiate to the groin, genital area, or
leg? Is the pain associated with urination? Have headaches
been experienced?

CHAPTER 8 Urinary System
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TABLE 8-1 Urinary Terms

DEFINITION

Anuria Cessation of urine production or
urine output <100 mL/day

Dysuria Painful or difficult urination

Hematuria Blood in the urine

Nocturia Excessive urination at night

Oliguria Diminished capacity to form
and excrete urine (<500 mL/
day)

Polyuria Excreting an abnormally large
quantity of urine

Urgency Feeling the need to urinate im-

mediately

Clinical Setting Activity:
Urinalysis Results

Research and evaluate the urinalysis results of a
client in the clinical setting. Were abnormal results
detected? If so, what course of treatment was
ordered for the client? What nursing interventions
should be implemented?

Next, the client can describe the urine and urination pat-
tern. Is there difficulty starting the stream? Is there urgency,
frequency, incontinence, or hematuria? Does the bladder
feel empty after voiding? Does the client have pruritis or dry
skin?

OBJECTIVE DATA

If edema is present, ask the client if it is always present or if
it disappears during the night. Monitor I&O and vital signs,
and palpate the client’s bladder for retention. Weigh the cli-
ent. Assess mucous membranes for moisture and the skin for
dryness and uremic frost. Evaluate urine for color, clarity, and
odor. Review diagnostic tests.

CHANGES WITH AGING

The following changes are found in the urinary system as a
result of aging:

1. Nephrons decrease, resulting in decreased filtration and
gradual decrease in excretory and reabsorptive func-
tions of renal tubules.

2. Glomerular filtration rate decreases, resulting in
decreased renal clearance of drugs.

Copyright 2010 Cengage Learning, Inc. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.

COURTESY OF DELMAR CENGAGE LEARNING



242 UNIT 3 Nursing Care of the Client: Digestion and Elimination

Box 8-1 QUESTIONS TO ASK AND

OBSERVATIONS TO MAKE WHEN
COLLECTING DATA

Subjective Data
Do you have any urinary health problems?

Do you have any family members with any urinary
health problems?

How do you view your overall urinary health?

What was different today than any other day that
brought you here?

How often do you urinate in the day and at night?
Are you urinating as much as you are drinking?
How many glasses of water do you drink a day?
Does it ever hurt or burn when you urinate?

Do you leak urine when you cough or exercise?
Do you have trouble starting your urine stream?

Does your urine have a strong odor or appear dark
yellow?

Do you ever see blood in your urine?

Are you experiencing sleep disturbances?

Do you experience shortness of breath on exertion?
Objective Data

Check vital signs

Inspect color, odor, and consistency of the urine
Observe client for signs of anorexia

Observe client’s activity tolerance and for signs of
fatigue

Assess client for nausea and/or metallic taste in the
mouth

Assess skin condition for pruritus
Measure and record intake and output
Weigh client daily

Monitor client for impaired cognition

Report diagnostic test results

3. Blood urea nitrogen (BUN) increases 20% by age 70.
The creatinine clearance test is a better index than the
BUN of renal function in the elderly.

4. Sodium-conserving ability is diminished.

S. Bladder capacity decreases, causing increased frequency
of urination and nocturia.

6. Renal function increases when the client is lying
down, sometimes causing a need to void shortly after
going to bed.

7. Bladder and perineal muscles weaken, resulting in

inability to empty the bladder. This results in residual
urine and predisposes the elderly to cystitis.

8. Incidence of stress incontinence increases in females.

9. The prostate may enlarge, causing frequency or drib-
bling in males.

COMMON DIAGNOSTIC TESTS

Commonly used diagnostic tests for clients with symptoms of
urinary system disorders are listed in Table 8-2.

IMPAIRED URINARY

ELIMINATION

Disorders in this category include urinary retention and

urinary incontinence.

i
| y

Aperson who is unable to void when there is an urge to
void has urinary retention. This creates urinary stasis
and increases the possibility of infection. The urine may over-
flow the bladder’s capacity, causing incontinence.

A variety of causes include a response to stress; benign
prostatic hypertrophy (BPH), obstruction of the urethra by
calculi (concentration of mineral salts, known as stones),
tumor, or infection; interference with the sphincter muscles
during surgery; or as a side effect of medications or perineal
trauma.

The client may experience discomfort and anxiety from
urinary retention. Frequency of urination and voiding small
amounts may also occur. A distended bladder can be palpated
above the symphysis.

Treatment may include urinary analgesics and antispas-
modics to help the client relax. Cholinergic medications such
as bethanechol chloride (Urecholine) may be ordered to pro-
mote detrusor muscle contraction and bladder emptying. A
urinary catheter may be used to empty the bladder, or surgery
may be performed to remove any obstruction.

When a client is unable to void, check for residual
urine. Immediately after the client voids, use a bladder scan
or insert an intermittent straight catheter, if ordered, and
measure the urine output. The bladder scan is preferred
because it reduces the risk of urinary tract infection (UTI).
The urine left in the bladder, residual urine, should be less
than 50 mL.

i
] y

Urinary incontinence (UI) is the involuntary loss of
urine from the bladder. UI may be a complication of
urinary tract problems or neurologic disorders and may be
permanent or temporary. Medications such as sedatives, hyp-
notics, diuretics, anticholinergics, antipsychotics, and alpha
antagonists may be associated with Ul

More than 25 million men and women in the United
States experience Ul, with women twice as often as men
(National Association for Continence, 2008). This is not
just a physiological problem but also affects the client’s emo-
tional, psychological, and social well-being. UI can occur in
clients of any age but is more common in older adults. All
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TABLE 8-2 Common Diagnostic Tests
for Urinary System Disorders

Urinalysis
Color Bilirubin
Odor Glucose
Albumin (protein) Specific gravity
Acetone (ketone) Bacteria
RBCs Casts
WBCs pH

Culture and sensitivity (C & S)
Creatinine clearance

Residual urine (postvoiding residual urine)

BLOOD TESTS

Blood urea nitrogen (BUN)
Serum creatinine
Antistreptolysin O titer (ASO titer)

Serum electrolytes

Sodium Calcium
Potassium Phosphorus
Chloride Uric acid

URINE TESTS

Voiding cystourethrography
Kidney-ureter-bladder (KUB) x-ray
Computed tomography (CT; spiral CT)
Magnetic resonance imaging (MRI)
Intravenous pyelogram (IVP)

Renal angiography

Renal scan

Ultrasound

Portable ultrasonic bladder scan

Retrograde pyelogram

URODYNAMIC TESTS

Uroflowmetry
Cystometrogram (CMG)
Urethra pressure profile (UPP)

COURTESY OF DELMAR CENGAGE LEARNING

ENDOSCOPIC EXAMS
Cystoscopy

Biopsy

Renal biopsy
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types of incontinence can be treated at any age. Keeping the
perineal area dry and intact is a goal for all clients. Ul is clas-
sified as stress, urge, overflow, total, or nocturnal enuresis.

STRESS INCONTINENCE

Stress incontinence is the most common type of incon-
tinence. It is not a disease or a natural, inevitable effect of
aging. Anyone can be affected; however, women are more
likely to have this condition than men. In stress inconti-
nence there is leakage of urine when a person does anything
that strains the pelvic floor, such as coughing, laughing, jog-
ging, dancing, sneezing, lifting, making a quick movement,
or even walking. Medical management depends on the
underlying cause. Treatment may include bladder retraining,
medicines such as conjugated estrogens (Premarin Vaginal
Cream), or surgery. Surgery may be necessary to restore the
support of the pelvic floor muscles or to reconstruct the
sphincter but is used after other treatments are unsuccessful.
Another possible treatment is having collagen injected into
the tissues surrounding the urethra thus causing the urethra
to close enough to prevent urine from leaking out. The pro-
cedure is done in a nonsurgical outpatient setting. Surgical
procedures include internal mesh support of the urethra,
formation of a urethral sling to elevate and compress the
urethra, and implantation of an artificial sphincter. Several
support prostheses and external barriers are available.

The client can be taught pelvic floor exercises (Kegel
exercises) to strengthen the muscles, thereby preventing
or minimizing stress incontinence. Kegel exercises involve
having the client tighten the pelvic floor muscles to stop the
flow of urine when urinating, and then releasing the muscles
to start the flow of urine again. Once the client can do this,
the exercise may be done anytime, anyplace. Practicing the
exercise 10 times, 7 or 8 times a day strengthens the pelvic
floor muscles.

O CLIENTTEACHING

Performing Pelvic Muscle Exercises
(Kegel Exercises)

The nurse instructs the client to do the following
when learning Kegel exercises:

¢ To learn how to control the pelvic floor muscles,
tighten the pelvic floor muscles to stop the flow
of urine when urinating.
Then, release the pelvic floor muscles to start
the flow of urine again.
Now, practice (without urinating) tightening
and holding the pelvic floor muscles for a count
of 3 to 5 seconds and then release the muscles.
Perform each contraction 10 times, three times
daily.

This exercise can be done anytime, anyplace.

Develop a schedule or routine to remember to
do daily Kegel exercises (e.g., when drinking
morning coffee, working at the kitchen sink,
waiting at a stoplight).
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| } LIFE SPAN CONSIDERATIONS
Elderly Clients and UTIs

e Elderly clients are more prone to UTIs because
of incomplete emptying of the bladder, fecal
incontinence with perineal soiling, and a
decrease in urine acidity.

* Incomplete emptying of the bladder in women
is caused by bladder or uterine prolapse or loss
of pelvic muscle tone; in men it is caused by an
enlarged prostate gland.

e In elderly clients, sometimes the only sign of a
UTI or urosepsis is new onset of mental changes
or confusion (National Institutes of Health,

2006).

Bladder retraining begins with assessing the client’s void-
ing pattern and encouraging the client to void 30 minutes
before the projected time of incontinence. The schedule is
extended until the client can stay dry for 2 hours, gradually
increasing the time between voidings until a 3- to 4-hour
schedule is achieved.

URGE INCONTINENCE

Urge incontinence occurs when a person is unable to sup-
press the sudden urge or need to urinate. Sometimes urine
may leak without any warning. An irritated bladder is often
the cause. Infection or very concentrated urine may irritate
the bladder.

Treatment includes clearing up an infection, if present,
and encouraging the client to have a fluid intake of 3,000 mL
per day. This prevents the urine from becoming concentrated.
Less fluid does not prevent incontinence but may promote
infection.

OVERFLOW INCONTINENCE

When the bladder becomes so full and distended that urine
leaks out, it is called overflow incontinence. This occurs
when a blocked urethra or bladder weakness prevents nor-
mal emptying. The blockage may be an enlarged prostate.
The distended bladder cannot contract with enough force to
expel a stream of urine. Bladder weakness occurs most often
in persons who have diabetes, drink a large quantity of alco-
hol, and have decreased nerve function. Bladder retraining
may alleviate the situation.

ToTAL INCONTINENCE

When no urine can be retained in the bladder, it is termed
total incontinence. The client may be able to manage with
an indwelling catheter. A neurologic problem is usually the
cause. Surgery to make a temporary or permanent urinary
diversion may be required. Kobayashi, Nomura, Yamada,
Fujimoto, and Matsumoto (2005) surgically performed
the Mitrofanoff procedure, which creates a catheterizable

Q MEMORYTRICK
DRIP

There are several causes of incontinence that can be
reversed or corrected. A memory trick to easily identify
the reversible causes of incontinence is DRIP:

D= Delirium (a new onset of delirium)

R = Restriction (restricted mobility)

I = Infection (a new infection)

P = Polyuria (increase in urination as seen in
diabetes)

channel between an abdominal stoma and the bladder. Cli-
ents can then empty their bladder with a catheter.

NOCTURNAL ENURESIS

Incontinence that occurs during sleep is called nocturnal
enuresis. Limiting fluid intake after 6 p.m. helps the client
remain continent during the night. The total fluid intake for
24 hours, however, should remain the same. The bladder
should be emptied immediately before going to bed.

NURSING MANAGEMENT

Identify impaired urinary elimination based on subjective and
objective data. Assess vital signs. Encourage adequate fluid
intake. Teach Kegel exercises. Initiate bladder retraining,

INFECTIOUS DISORDERS

Infectious disorders of the urinary system are called urinary
tract infections (UTIs). There are two types: lower UTIs
affect the bladder (cystitis) and urethra, and upper UTIs affect
the kidneys (pyelonephritis, and acute and chronic glomeru-
lonephritis) and ureters.

Cystitis is an inflammation of the urinary bladder. It
is more common in females because their short ure-
thra allows bacteria to ascend through the urethra from the
vagina or rectum to the urinary bladder. Also, bacteria from
an infected kidney can descend through the ureter into the
urinary bladder. Most urinary tract infections are caused by
Escherichia coli, but some are caused by Candida albicans.
Other common causes of cystitis are coitus, prostatitis, and
diabetes mellitus.

As women age, pelvic floor muscles relax, leading to a
decreased ability to empty the bladder completely. This con-
tributes to stasis of urine and promotion of bacterial growth,
as in pregnancy or benign prostatic hypertrophy. In men,
cystitis usually occurs secondary to another infection such as
epididymitis or prostatitis.
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Once bacteria enter the bladder, they multiply, caus-
ing redness and swelling of the wall of the bladder. These
changes result in urinary frequency, dysuria, pyuria, hema-
turia, and sometimes burning and urgency with urination.
These symptoms increase as the bladder distends with even
a small volume of urine.

A clean-catch midstream urinalysis showing a bacte-
ria count greater than 100,000 organisms/mL confirms the
diagnosis. Microscopic examination of the urine also shows
hematuria (blood in the urine) and pus.

MEDICAL-SURGICAL
MANAGEMENT

Medical

Treatment of cystitis includes medication and fluids.
Recurrence of a UTI usually occurs when it is not effec-
tively treated. Obtaining and sending a urine specimen for
C & S before the administration of any urinary antimicro-
bial is necessary to determine the most effective medica-
tion. A repeat urinalysis after 2 or 3 days on medication
confirms its effectiveness. Chronic lower urinary tract
infections are often a factor in the development of pyelo-
nephritis.

Diet

Encourage fluid intake. Clients are usually asked to drink
between 3 and 4 liters of noncaffeinated fluid per day. The
intake of meats and whole grains makes the urine more acidic
and may discourage the growth of bacteria in the urinary blad-
der. Drinking cranberry juice has been advised for years, but
how it worked was not understood. Research suggests that
condensed tannins in the juice prevent E. coli from sticking to
the urinary tract (Lynch, 2004).

&1 Pharmacological

Cystitis treatment entails the use of antimicrobial medica-
tion in conjunction with urinary tract analgesics. Cysti-
tis is generally treated with trimethoprim-sulfamethoxazole
(TMP-SMZ, Bactrim), ciprofloxacin (Cipro), cephalexin
(Keflex), nitrofurantoin (Macrobid, Macrodantin), Amox-
icillin (Amoxil), doxycycline calcium (Vibramycin), and
Augmentin. Determine whether the client is allergic to
sulfonamides or penicillins before administering the medica-
tion. The antimicrobial ordered is determined by the results
of the urine culture and sensitivity. The length of treatment is
related to the type of cystitis, acute or chronic. Some physi-
cians may order a single dose or short course (3 or 4 days) of
antimicrobial therapy rather than the traditional 7- to 10-day
course. Dysuria (difficult or painful urination) related to a
burning sensation when voiding can be alleviated with the
use of the urinary tract analgesic phenazopyridine hydrochlo-
ride (Pyridium), which causes red-orange urine and stains
clothing and toilets.

Activity

Because cystitis causes frequency of urination, call lights must
be answered promptly for clients on bed rest or those in need
of assistance to the bathroom. Clients on bed rest are gener-
ally not able to empty their bladder completely when using a
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bedpan. Encourage orders for bathroom privileges or using a
commode chair. Help allay the client’s fears of being inconti-
nent with properly timed bladder management.

NURSING MANAGEMENT

Monitor vital signs. Accurately record intake and output.
Encourage fluid intake, especially water and cranberry juice.
Encourage the client to void more frequently and women
to void after intercourse. Teach clients that when taking
Pyridium the urine will be red-orange and will stain cloth-
ing. Encourage cotton-crotch undergarments. Teach those
who wear an incontinence control product to change it
frequently.

NURSING PROCESS

ASSESSMENT
Subjective Data

The client will usually describe having frequency or urgency
of urination or nocturia. This is annoying and embarrass-
ing, regardless of age or sex. Burning and pain when voiding
are common reasons clients seek medical care. Even clients
with an indwelling catheter may complain of dysuria, burn-
ing, and frequency. Clients often feel body discomfort and
malaise.

Objective Data

Perineal irritation may be noticed when the client with a
catheter pulls on it in hopes of alleviating the bladder pain.
The urine will smell foul and appear cloudy. Hematuria
may be present (Figure 8-S). The elderly population in
particular may become anorexic and develop a low-grade
fever. The urinalysis will indicate the presence of bacteria,
and the C & S will identify the specific microorganism caus-
ing the UTI and the medication to which the pathogen is
most sensitive.

COURTESY OF DELMAR CENGAGE LEARNING

FIGURE 8-5 Nurse Examining and Measuring Hematuria
Sample from Client with a UTI
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246 UNIT 3 Nursing Care of the Client: Digestion and Elimination

NURSING DIAGNOSES

PLANNING/OUTCOMES

The client will return to
usual pattern of urinary
elimination.

Impaired Urinary Elimina-
tion related to UTI

Nursing diagnoses for a client with cystitis include the following:

NURSING INTERVENTIONS

Encourage a large amount of fluid intake, at least 3,000 mL
each day, especially water and cranberry juice twice a day.

Administer urinary tract analgesics and antimicrobial
medications as ordered.

Alert the client, if Pyridium is being taken, that the urine
will be red-orange and will stain clothing.

Deficient Knowledge
related to treatment
regimen and prevention
of recurrence

The client will comply with
treatment regimen and
practice preventive habits.

Discuss the importance of taking all medication ordered
even after the symptoms are relieved.

Teach or reinforce the following preventive measures.
Clean the perineum from front to back.

If nylon undergarments are worn, they should have a cot-
ton crotch.

Wearing tight-fitting jeans and thongs, and taking long
bike rides may be irritating to the perineum.

Perfumed perineal products such as menstrual products,
douches, powder, or bubble bath may also be contribut-
ing factors to bladder infections.

Spermicidal contraceptive products can be irritating, thus
contributing to a lower UTI.

Advise the client to void more frequently and not retain
urine in the bladder. Advise women to void after sexual
intercourse.

Teach the elderly client who uses incontinence control
products, to change the product frequently to prevent cystitis.

When this client is hospitalized, plan time for frequent
ambulation to the bathroom or commode chair.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

Assessment Scenario

A 24-year-old female client comes into the emer-
gency department complaining of frequency and
dysuria on urination.
1. What assessment should the nurse perform?
2. What tests might be ordered?
3. What instructions should the nurse teach the
client?

i
) y

yelonephritis, also known as pyelitis or nephropyelitis, is
a bacterial infection of the renal pelvis, tubules, and inter-
stitial tissue of one or both kidneys. Bacteria generally ascend
from the urinary bladder through the ureter and enter the

kidney in the renal pelvis. Bacteria can also enter from the
blood and lymph. Pyelonephritis can be secondary to ure-
terovesicular reflux (backflow of urine from the bladder into
the ureters) or when urine cannot drain from the pelvis of the
kidney because of an obstruction blocking the kidney or ureter.
Pyelonephritis may occur during pregnancy, with prostatitis,
when bacteria are introduced during a cystoscopy or catheter-
ization, or from trauma to the urinary tract. Pyelonephritis can
be an acute illness or a chronic condition leading to the devel-
opment of high blood pressure and/or chronic renal failure.

Escherichia coliis the microorganism most often cultured. The
inflamed kidney becomes edematous and the renal blood vessels
become congested. Sometimes abscesses form in the kidney. The
urine is usually cloudy, containing mucus, blood, and pus.

MEDICAL-SURGICAL
MANAGEMENT
Medical

Diagnostic tests that may be ordered include a CT scan, an ultra-
sound (when CT scan is contraindicated), a urinalysis with a
C&S, complete blood count [CBC], BUN, and serum creatinine.
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Collect urine specimens before the administration of any antimi- juice twice a day. Cleanse perineum from front to back.
crobial medication. Medical treatment and care are focused on Encourage client to empty bladder frequently. Promote
preventing pyelonephritis from becoming chronic. Follow-up rest periods during the day. Weigh client daily. Monitor
care and treatment may be necessary for up to 6 months. adequate pain management. Monitor and record diagnostic

test results.

&1 Pharmacological

Pyelonephritis is generally treated with sulfonamides, such as
trimethoprim-sulfamethoxazole (TMP-SMZ, Bactrim) or the NURSING PROCESS
antimicrobial ciprofloxacin hydrochloride (Cipro). Cipro may
not be indicated if the client has renal damage. Antipyretics are ASSESSMENT

used to reduce fever and analgesics to manage pain.

Subjective Data

Diet In acute pyelonephritis the client is acutely ill with malaise,
urgency in urination, and pain during voiding and in the flank
area. Renal colic, severe pain in the kidney that radiates to the
groin, may occur, impairing urination. The client may describe
being hot, with or without chills. In chronic pyelonephritis,
only a general symptom of nausea may be present. The client
may be very anxious that this kidney infection will cause per-

ACtiVity manent kidney damage.

Because the disease process causes fatigue, bed rest is main-
tained during the acute phase of pyelonephritis. Diversionary
activities are important while on bed rest. When the client is Objective Data
allowed to ambulate, dizziness related to the analgesic medica-
tion taken for pain may be a problem.

As with infections in general, the individual’s diet should be
light during the febrile stage. Fluids must be increased to 3,000
mL per day by mouth and supplemented intravenously when
indicated.

Assessment may find the client tender on one or both sides of
the lower back. Temperature, pulse, and respiratory rate may
all be elevated. The urine is foul smelling, cloudy, and often
hematuria is noted. The urinalysis results show bacteria and

NURSING MANAGEMENT pyuria (pus in the urine), and the CBC indicates leukocy-

Encourage client to verbalize concerns and fears. Answer tosis. The client with chronic disease will have the systemic
questions honestly. Monitor 1&O and observe output. signs of vomiting, diarrhea, and elevated blood pressure.
Encourage fluid intake to 3,000 mL per day and cranberry Some clients with pyelonephritis may be asymptomatic.

Nursing diagnoses for a client with pyelonephritis include the following:

NURSING DIAGNOSES PLANNING/OUTCOMES NURSING INTERVENTIONS

Anxiety related to The client will verbalize Encourage the client to verbalize fears and concerns. Use

unknown prognosis fears and concerns to family  active listening and observe for behavioral signs of anxi-
and health care team. ety. Answer questions honestly.

Impaired Urinary The client will regain nor- Encourage drinking cranberry juice in the morning and

Elimination related to mal urinary pattern. evening.

UTI

Encourage fluid intake to 3,000 mL per day, especially water.

Monitor intake and output. Evaluate kidney function by
measuring and observing urine output and monitoring
the results of blood and urine tests.

Deficient Knowledge The client will verbalize un-  Teach or reinforce the hygiene measure of cleansing the
related to disease process, derstanding of disease pro-  perineum from front to back and practice this when do-
treatment regimen, and cess, treatment regimen, ing perineal care on any client.

prevention and preventive measures.

Instruct the client on the importance of taking all the an-
timicrobial medication as prescribed in order to eliminate
the bacteria.

Teach the client to refrain from using perfumed perineal
products such as menstrual pads, tampons, or douches,
and avoid bubble baths and hot tubs because they can be
irritating to the tissues of the genital area.

(Continues)
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248 UNIT 3 Nursing Care of the Client: Digestion and Elimination

Nursing diagnoses for a client with pyelonephritis include the following:
(Continued)

NURSING DIAGNOSES PLANNING/OUTCOMES NURSING INTERVENTIONS

Encourage the client to empty the bladder frequently to
avoid distention.

Promote rest periods, which aid the healing process.

Inform the client to call the physician immediately if
there is a decrease in urine output or signs of infection
(elevated temperature, chills, flank pain, urgency, fatigue,
nausea, and vomiting).

Teach client to weigh daily and report sudden weight
gain (2 pounds/week) to the physician.

Emphasize the importance of keeping all appointments
with the physician for follow-up care and when signs of
infection appear.

Teach the client the importance of long-term treatment
and monitoring for chronic pyelonephritis.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

must start as soon as the client is diagnosed to restore kidney
function. Management includes drug therapy, diet, and rest.
Treatment is correlated with the blood pressure and the results

lomerulonephritis is a condition that can affect one or of urine testing for red blood cells and protein. The client is

both kidneys. In both acute and chronic disease, the not considered to be free from the disease until the urine tests
glomerulus within the nephron unit becomes inflamed. It negative for protein and red blood cells for 6 months.
is predominantly a disease of children and young adults when Plasmapheresis may be indicated if there is no response
the cause is bacterial. The viral form can affect all ages. The from other treatments and if the client also has Goodpasture’s
prognosis for most clients is a full recovery; however, some syndrome. Between 150 and 400 mL of blood is removed
may develop chronic glomerulonephritis. Acute glomerulo- from the client and put in a cell separator. Here the blood is
nephritis during childhood is known as Bright’s disease. divided into plasma and formed elements which are mixed

Clients may develop symptoms 1 to 3 weeks after an with a plasma replacement and returned to the client through
upper respiratory infection (tonsillitis or pharyngitis with a vein. Another technique filters the client’s own plasma
fever) or skin infection caused most commonly by group A to remove a specific disease mediator (antibody) and then
B-hemolytic streptococcus. The infection triggers an autoim- returns the plasma to the client.

mune response and the glomeruli are attacked by antibodies
at the site of the glomerular basement membrane, resulting
in inflammation. Some clients are asymptomatic. A nephro-

&1 Pharmacological

toxic drug or systemic disease such as diabetes or lupus may Prophylactic antimicrobial therapy may be administered. The
also be a cause (NIDDK, 2006). drug of choice is penicillin. If the client is allergic to penicil-
Immunologic effects on the body are not completely lin, erythromycin is ordered. Diuretic and antihypertensive
understood. Direct effects on the glomeruli result in the medication furosemide (Lasix) may be ordered. Corticos-
reduced ability of the glomeruli to function. The glomeruli teroids, chemotherapeutic drugs such as cyclophosphamide
become more permeable, resulting in the loss of red blood cells (Cytoxan), and/or immunosuppressive agents such as azathi-
and protein from the blood. These substances escape from the oprine (Imuran) may be ordered to control the inflammatory
body in the urine. The inflammatory process causes thickening response. Corticosteroids and immunosuppressive drugs
of the membrane of the glomeruli and potential scarring. may be prescribed to treat the underlying causes of glomeru-
Diagnostic tests on blood and urine as well as KUB x-rays lonephritis, such as lupus or vasculitis (Mayo Clinic, 2009).

will be performed. BUN, serum creatinine, potassium, eryth-
rocyte sedimentation rate (ESR), and antistreptolysin O titer Diet
(ASO titer) will be elevated. Urinalysis will show proteinuria and
red blood cells. A CBC and electrolytes are ordered. Cultures of
the throat and skin may be ordered to rule out Streptococcus.

Fluid retention often requires fluid restriction. The restric-
tion is adjusted according to the client’s I&O record and
daily weight. Protein in the client’s diet will be regulated
according to the BUN and the creatinine blood levels. The
MEDICAL-SURGICALMANAGEMENT  kidneys need to rest; however, particularly in children, it

may not be necessary to restrict protein. Potassium will

Medical need to be replaced if the diuretic promotes its excretion.
Prevention of renal complications and complications to cardiac Sodium may be restricted to prevent fluid retention. Strict
and cerebral functioning is the focus of care. Medical treatment intake and output are necessary to monitor kidney function.

Copyright 2010 Cengage Learning, Inc. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.



CHAPTER 8 Urinary System 249

VIV VNPV IRIITR RO NURSING PROCESS

ASSESSMENT

Subjective Data

The health history will likely reveal a recent sore throat,
skin infection, flulike symptoms, and a headache. The client
describes flank pain as the kidneys become congested. Other
symptoms the client may describe are headache, malaise,
anorexia, cola-colored “smokey” urine, and a marked decrease
Activit in the amount of urine (oliguria). Facial edema may be the
y first sign noticed, may impair vision, and may cause the client
g , My 1Imp ) y
to have negative feelings about body image.

Sodium Restriction

When water at home is naturally high in sodium or
if water is chemically softened, teach the client to
use low-sodium bottled water in cooking and for
the drinking allowance.

Physical and emotional rest are essential. Compliance with
bed rest may be difficult, especially for a child or the client
who feels well. Bed rest is indicated until the inflammation Ob) ective Data
subsides, urinary flow increases, and as long as the client has

hematuria or proteinuria. During this time a strict turning Vital signs will generally. show an increase in bogly temperature
schedule needs to be followed because skin breakdown is and blood pressure. Facial (periorbital) edema is present. The
more likely in the presence of edema. When ambulation is edema will progress to dependent areas such as the sacral area
allowed, the client may feel weak from the effects of anemia and the legs. Monitor daily the location and degree of edema.
and inactivity. Ascites may also develop. Assess the general condition of the

skin and skin integrity. Weigh the client to establish a baseline
weight. Assess heart and lung sounds for signs of heart failure
and pulmonary edema (unusual heart sounds and crackles in

NURSING MANAGEMENT

Monitor vital signs and I&O. Blood pressure should be moni- the lungs). Neck veins may be distended. Dyspnea on exer-
tored closely. Assess for headache, flank pain, and edema. tion or when recumbent, and shortness of breath, may both
Weigh client daily. Assess heart and lung sounds. Monitor be noted. Urine output is decreased and cola colored to red
results of diagnostic tests. If fluids are restricted, work with colored urine is present.

client on fluid intake schedule. Encourage client to follow Monitor results of diagnostic tests: urine for red blood
schedule. Assist with or provide oral hygiene several times cells and protein (albumin) and blood for BUN, serum crea-
a day. Refer for dietary consultation if protein and sodium tinine, potassium, ESR, ASO titer, and specific gravity, all of
are restricted. which will be elevated.

Nursing diagnoses for a client with acute glomerulonephritis include
the following:

NURSING DIAGNOSES PLANNING/OUTCOMES NURSING INTERVENTIONS

Fear related to potential The client will communicate Provide client and family with support and understanding.
permanent damage to fears of kidney damage to Encourage client to discuss fears.
the kidneys the family and the health

Explain the importance of protecting the client from other
infections. Allow no one with an upper respiratory infec-
tion to visit the client.

care personnel.

Discuss the importance of compliance with medications,
bed rest, and diet to prevent permanent damage to kid-
neys.

Emphasize the importance of keeping the follow-up visits
to the laboratory for tests and to the physician’s office.

Arrange consultation with social services to assist the cli-
ent in arranging time off from work and to help the client
and family with their financial needs.

S Ly Sy U v el Frersto sl T Fluids will be restricted with specific amounts de_:signated
related to compromised e e e~ throughout the_ c?ay. F.or example, ?OO mL of fluids for a
regulatory mechanism adequate urinary output. day might be divided in the following manner: 7 a.m. to
secondary to renal dys- 3 p.m. 600 mL; 3 p.m.to 11 p.m. 200 mL; 11 p.m. to 7 a.m.
function 100 mL.

Encourage compliance to the fluid amounts. Maintain
accurate intake and output records hourly.

(Continues)
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250 UNIT 3 Nursing Care of the Client: Digestion and Elimination

Nursing diagnoses for a client with acute glomerulonephritis include

the following: (Continued)

NURSING DIAGNOSES PLANNING/OUTCOMES

NURSING INTERVENTIONS

Provide oral hygiene several times a day. Advise that thirst
may be relieved by sucking on hard candy or, if allowed, a
few ice chips.

Provide eye care with normal saline to promote comfort
from the periorbital edema.

Impaired Social Interac- The client will resume social

Encourage client to keep in contact with friends and rela-
tives by telephone.

Encourage keeping appointments with the physician and
laboratory.

tion related to changes in  interaction.
body image
Imbalanced Nutrition: The client will comply with

More than Body Require-  nutritional restrictions.
ments related to the

disease process

Once the client’s condition warrants solid foods, arrange a
dietary consultation to incorporate food preferences and
religious and/or cultural needs. Finances may be an issue
if the family has to incorporate foods that are not usually
part of its budget.

Teach client to plan menus and to read food labels in
order to comply with the dietary restrictions.

Before discharge, teach client and family about diet, fluids,
and activity restrictions and measuring fluid intake and
urine output.

Provide client with guidelines listing reasons to call the
physician.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

he prognosis for acute glomerulonephritis is often good

when treatment is begun early; however, chronic glom-
erulonephritis generally leads to permanent kidney dam-
age. Those who develop chronic glomerulonephritis may
have neither symptoms nor a recent history of an infection.
Chronic diseases, such as diabetes mellitus or systemic lupus
erythematosus, often mask renal symptoms and the client
does not seek medical care until kidney function is impaired.
It may take up to 30 years for the signs of renal insufficiency
to develop.

Chronic glomerulonephritis is a slowly progressive, des-
tructive process affecting the glomeruli, causing loss of kid-
ney function. The kidney decreases in size as glomeruli are
destroyed. If end-stage renal disease (ESRD) develops, the
client may die quickly.

Nephrons lose their ability to filter nitrogenous wastes
from the blood. Protein (albumin) and red blood cells
escape into the urine and are present on a urinalysis.
Nitrogenous waste remains in the blood, and the BUN
level increases. As glomeruli are destroyed, the serum level
of creatinine also increases. BUN and serum creatinine are
checked on a regular basis to monitor renal function. Serum
electrolyte levels are also monitored. Anemia is evaluated
with a CBC.

MEDICAL-SURGICAL
MANAGEMENT

Medical

Prevention of further renal damage as well as heart or cere-
bral complications is the focus of care. Management includes
drug therapy, diet, and bed rest. Exposure of the client to
infection of any kind must be avoided. Blood transfusion
may be required for severe anemia. The client may be trans-
terred to a facility where dialysis and/or kidney transplanta-
tion can be performed.

o, Pharmacological

Diuretic and antihypertensive medications are ordered.
Antimicrobial therapy is generally given prophylactically.
Monitor for side effects from all medications and report to
the physician immediately.

Diet

Fluid intake is adjusted according to urinary output. Protein
allowed in the diet will be regulated according to the BUN and
the creatinine blood levels. As these levels increase, protein
will be restricted to decrease the nitrogenous wastes. Sodium
and potassium restrictions will be determined by the serum
electrolyte levels. Carbohydrates are usually increased in the
diet to provide adequate energy.
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Activity

Bed rest is indicated when the client has hematuria or

albuminuria.

NURSING MANAGEMENT

Assist client with ADLs and encourage bed rest with diversional
activities. Monitor vital signs and 1&O. Measure urine hourly
or as ordered. Assess color and consistency of urine. Assess
lung sounds, edema, speech, and mental functioning. Assist
client to reposition frequently and assess skin. Weigh client

daily. Monitor laboratory reports.

NURSING PROCESS

ASSESSMENT
Subjective Data

Clients may describe a morning headache, pruritis, a decreased
ability to concentrate, fatigue, and dyspnea making it difficult

Nursing diagnoses for a client with chronic glomerulonephritis include

the following:
NURSING DIAGNOSES

Impaired Urinary Elimina-
tion related to the failing

kidney function

The client will have ad-
equate urine output.

PLANNING/OUTCOMES

CHAPTER 8 Urinary System 251

to perform ADLs. Facial edema and/or blurring of vision
caused by retinal edema may also be reported by clients.

Objective Data

As chronic glomerulonephritis develops, fluid retention
becomes evident, leading to shortness of breath, especially
at night. Monitor vital signs; hypertension is usually pres-
ent. Assess lung sounds every shift for crackles, a sign of
fluid retention. Monitor weight daily, and note the degree
of edema, its location, and if it is pitting or nonpitting.
Anasarca is generalized edema that appears as the client’s
condition deteriorates. Assess skin for color, presence of
ecchymosis or rash, dryness, and evidence of scratching.
Note mental functioning, irritability, tremors, ataxia, or
slurred speech.

As nephrons lose their ability to concentrate urine, the
urine becomes pale and dilute. Closely monitor I&O because
initially, polyuria develops, giving the client a false sense that
recovery will be soon. Monitor results of blood and urine
tests.

NURSING INTERVENTIONS

Measure urine output hourly, or every 4 or 8 hours as
ordered. Parameters will be set by the physician for im-
mediate notification. Assess and document the color and
consistency of the urine.

Measure intake to determine compliance with the amount
of fluids permitted.

Weigh client daily at the same time each day, on the same
scale and with the same clothes.

Excess Fluid Volume
related to compromised
regulatory mechanism

The client will have de-
creased edema.

Assess and describe the location of the edema.

Administer medications as ordered for treatment of the
edema.

Monitor electrolyte values.

Maintain fluid intake at restricted amount. Document
1&0.

Anxiety related to threat
to or change in health
status (potential dialysis
treatment)

The client will communi-
cate less anxiety about
possible treatment with
dialysis.

Assist client to express concerns about possible treatment
with dialysis.

Arrange for a dialysis nurse to visit client.

Provide written information about dialysis.

Risk for Impaired Skin
Integrity related to im-
mobility and edema

The client will maintain
skin integrity.

Assess skin every time the client is repositioned.

Cleanse the skin frequently, especially when crystals of
urea form on the skin, causing itching and dryness.

Evaluation: Evaluate each outcome to determine how it has been met by the client.

OBSTRUCTIVE DISORDERS

D isorders of this type include urolithiasis, urinary bladder

tumors, renal tumors, and polycystic kidney.

M 1 _:
RY CALCULI

pproximately 1 million Americans each year have kid-
neystones (NKF, 2009¢). Urolithiasis is a calculus, or
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FIGURE 8-6 Common Locations of Urinary Calculi Formation

stone, formed in the urinary tract. A calculus (plural—cal-
culi) is a solid mass of mineral salts occurring within a hollow
organ such as the renal pelvis, ureters, bladder, or urethra (Fig-
ure 8-6). A urinary calculus can range in size from microscopic
to 10 to 20 mm in diameter.

Calculi are formed when minerals precipitate out of
solution and collect within hollow areas. The reason stones
form has not yet been identified, but individuals who are
immobile, hyperparathyroid, or have recurrent UTIs are
predisposed. When a person is immobile for long peri-
ods, calcium is pulled from the bones into the blood. The
nephrons filter the excess calcium out of the blood into the
urine. Calculi can also lodge in and obstruct an indwell-
ing catheter. The size and location of the stone within the
urinary system greatly affects the degree of pain and other
symptoms present. When the stone is in the kidney, the pain
is dull and constant mainly in the back just below the ribs
near the spine. Stones in the ureter often cause ureteral colic,
an excruciating, intermittent pain that begins in the flank and
radiates into the groin, inner thigh, or genitalia. It is caused
by spasm of the ureter as the calculus moves down the ureter.
The client often has nausea and vomiting.

If a calculus becomes lodged anyplace along the ureter
and urine cannot pass, a condition called hydronephrosis
and/or hydroureter occurs. The kidney and/or ureter become
enlarged with the accumulated urine (Figure 8-7).

Tests to confirm the diagnosis and determine the size
and location of the stone include spiral CT scan, KUB, IVP,
cystoscopy, and ultrasound. A BUN and serum creatinine
indicate whether the calculus has damaged kidney function. A
urinalysis with a culture and a CBC may be ordered to deter-
mine whether an infection is present. A 24-hour urine may be
sent to the laboratory to determine whether there is abnormal
excretion of calcium oxalate, phosphorus, and uric acid.

MEDICAL-SURGICAL
MANAGEMENT
Medical

All urine is strained whether voided or from an indwelling
catheter drainage bag. Urine from a catheter drainage bag is

F1GURE 8-7 Hydronephrosis and Hydroureter Resulting
from a Stone in the Ureter

drained and strained every 2 to 4 hours. All strained particles
are saved for the physician or sent to the laboratory.

A very small calculus may be flushed out by peristalsis
and fluids. The client is encouraged to drink at least 4,000 mL
of fluid per day, unless contraindicated by other health prob-
lems. The urologist may insert a small, pliable catheter stent
into the ureter or urethra to allow temporary drainage of urine
around the calculus.

) PROFESSIONAL

Risk Factors for Kidney Stone
Development

The following factors may increase a client’s risk of

developing kidney stones:

e Diet: high protein, high sodium, foods contain-
ing oxalate

e Lack of fluids: causes a higher concentration of
substances that can form stones

e Family/personal history

e Age/sex: common between 20 to 70 years of
age, men more likely to develop

e Limited activity: on bed rest or sedentary for
long periods of time

e Hypertension: doubles the risk of forming
stones

e Obesity: higher body mass index (particularly in
women)

e Gastric bypass surgery, inflammatory bowel
disease, or chronic diarrhea: changes in diges-
tive process that affect absorption of calcium
increase the level of substances in urine that
form stones

Adapted from Mayo Clinic, 2009, Kidney Stones Risk Factors,

from http://www.mayoclinic.com/health/kidney-stones/DS00282/
DSECTION=risk-factors
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Extracorporeal shock wave lithotripsy (ESWL) is a
noninvasive method of crushing a calculus in the urinary sys-
tem with ultrasonic waves to shatter or pulverize the stones
into tiny pieces that are small enough to be passed in the urine.
Sedation or light anesthesia is used to maintain comfort dur-
ing the procedure due to the pain caused by the shock waves.
The procedure requires 30 minutes to 2 hours to complete.
The client is placed in a warm-water bath, and ultrasonic
waves aimed at the stone break the stone into small pieces.
An alternate method is to appropriately place a fluid-filled
bag on the client’s body and aim the ultrasonic waves at the
stone through the bag, or the client is placed on a soft cushion.
There is some discomfort and the client may be bruised where
the ultrasonic waves hit the body. The urine will be slightly
bloody for 24 to 48 hours and must be strained. The client
should drink large amounts of fluids (3,000 mL to 4,000 mL
per day) unless contraindicated. Clients should avoid taking
aspirin and other drugs that affect blood clotting for several
weeks before the procedure (NIDDK, 2007a).

Ureteroscopy is used for mid- and lower-ureter stones.
The small fiber-optic ureteroscope is passed through the ure-
thra and bladder into the ureter. The stone is either removed
in a cage-like device or shattered with a shock wave and the
pieces removed (NIDDK, 2007b).

Surgical

The surgeon may choose from several surgical procedures,
depending on the location and size of the calculus. These
include nephroscopic removal, pyelolithotomy, or nephro-
lithotomy (Figure 8-8).

Percutaneous nephrolithotomy is an endoscopic proce-
dure in which a small incision is made in the fleshy area on the
client’s side between the ribs and the hip. A catheter is inserted
and an ultrasonic probe is inserted through the catheter. Ultra-
sound waves directed at the stone break it into small pieces that
can be withdrawn through the catheter. The catheter is left in
place until the edema subsides, usually 1 or 2 days.

A bladder calculus may be crushed with special surgical
instruments and the fragments washed out through a catheter.
This is called a litholapaxy.
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FIGURE 8-8 Methods of Removing Urinary Stones;

A, Nephroscopic Removal (percutaneous nephrolithotomy);

B, Pyelolithotomy, Removal Through the Renal Pelvis;

C, Nephrolithotomy, Removal Through Incision into the Kidney
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o, Pharmacological

Narcotic analgesics are generally prescribed for the severe pain
often called renal colic. Antispasmodics such as propantheline
bromide (Pro-Banthine) or belladonna preparations may be
ordered to relieve ureteral spasms. Antibiotics may be ordered
prophylactically.

Drug therapy is specific to stone composition. Allopurinol
(Zyloprim) reduces the serum urate level, preventing calcium
oxalate stones. Diuretics, such as hydrochlorothiazide (Esi-
drex, Ezide, Hydro-Par), are prescribed to decrease the amount
of calcium released by the kidneys in the urine. Tiopronin
(Thiola) and penicillamine (Cuprimine) are given to prevent
the formation of cystine stones by reducing the amount of
cystine in the urine. Aluminum hydroxide gel (Amphojel)
binds with excess phosphates in the gastrointestinal tract. The
phosphates are then excreted. Rarely, clients with hypercal-
ciuria are given sodium cellulose phosphate (Calcibind) to
bind with calcium in the intestines and facilitate excretion of
calcium and prevent it from leaking into the urine.

Diet

In the past, clients who formed calcium stones were told
to avoid foods high in calcium. It was believed that foods
high in calcium, including dairy products, may contribute
to the formation of calcium stones. Recent studies have
shown that eating foods high in calcium may help prevent
calcium stones, but taking calcium in pill form may increase
the risk of developing stones (NIDDK, 2007a). When the
stones contain uric acid, purine-rich foods (meat, fish, and
poultry) are restricted, and organ meats, anchovies, and sar-
dines avoided. Foods rich in oxalic acid (broccoli, asparagus,
chocolate, tea, rhubarb, and spinach) are restricted when
oxalate stones form. A deficiency of pyridoxine, thiamin,
and magnesium may also contribute to the formation of
oxalate stones.

Sometimes an effort is made to change the pH of the
urine and thus prevent the formation of calculi. Acid-ash or
alkaline-ash diets are used. Acid-ash foods are meats, fish,
poultry, eggs, cereals, cranberries, and plums. Alkaline-ash
foods are vegetables and all other fruits. These diets are often
difficult for the client to maintain.

Drinking large amounts of fluid, at least half of it water,
dilutes the urine and helps move any microscopic calculi
through the system. Up to 4,000 mL per day of fluid is indi-
cated for a client with renal calculi, unless contraindicated by
another health problem such as heart failure.

Activity

Exercising regularly helps reduce the formation of calculi
and keeps calculi moving through the urinary tract. Cli-
ents on bed rest should perform active range-of-motion
(ROM) exercises daily in addition to frequent turning and
positioning.

NURSING MANAGEMENT

Strain all urine. Monitor I1&O. Encourage 4,000 mL per day
of fluid intake unless contraindicated. Refer to dietitian for
special acid-ash or alkaline-ash diet. Encourage active ROM
exercises for clients on bed rest. Assess for pain and administer
analgesic as ordered.
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NURSING PROCESS

ASSESSMENT
Subjective Data

Many individuals are asymptomatic until the calculus begins
to move or becomes too large. When the stone moves, the
client usually describes intractable pain (pain not relieved by
ordinary measures). The pain is often described as beginning
in the flank and radiating down to the groin and inner thigh.
Nonverbal client behaviors may indicate pain by tossing and
turning when in bed or the inability to sit still when out of

NURSING DIAGNOSES PLANNING/OUTCOMES

The client will verbalize a
reduction in pain.

Acute Pain related to irrita-
tion of the urinary tract and
the mobility of calculi

Nursing diagnoses for a client with urolithiasis include the following:

bed. If the calculus is not moving, the client may describe
symptoms of infection such as lethargy, frequency of urina-
tion, persistent urge to urinate, dysuria, burning on urination,
or feeling very warm. Nausea and vomiting are often reported.
The client may express feelings of frustration related to the
inability to complete daily tasks.

Objective Data

Assess hematuria, vomiting, intake and output, and vital signs.
Elevated pulse and blood pressure may indicate pain. Check
urine for stones when it is strained. Assess for cloudy, foul
smelling urine and fever and chills if infection is present.

NURSING INTERVENTIONS
Develop a pain management plan.

Inquire about intensity, location, duration, and alleviating
factors of pain. Observe for nonverbal signs of pain.

Provide comfort measures and diversionary activities and
administer analgesics and antispasmodics as ordered.

The client will return to nor-
mal urine elimination.

Impaired Urinary Elimina-
tion related to blockage of
urine flow by the calculi

Encourage fluids to dilute the urine and flush out the calculi.
Monitor urine for color and amount.

Assist client to ambulate, if able.

Accurately monitor intake and output. If a ureteral catheter is
in place, measure and record the urine output from it sepa-
rately from the urine output from the bladder.

Evaluation: Evaluate each outcome to determine how it has been met by the client.
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he American Cancer Society estimates approximately
70,980 new cases of urinary bladder cancer in 2009
(ACS, 2009b). Men are affected four times more often than
women. Bladder cancer occurs most frequently after the age
of 50. The only early warning signs are increased urinary fre-
quency and painless, intermittent hematuria. As the disease

CLIENTTEACHING

Urinary System Calculi

A person with a family history of stones or who
has had more than one stone is at risk to develop
another stone. Instruct these clients to:
Drink plenty of fluids—water is best—to prevent
stone formation.

Avoid immobility.

Take medications and modify diet as prescribed.
Keep a record of intake and output.

Learn how to strain urine.

progresses, the client may present with a UTI, painful urina-
tion, back pain, and abdominal pain. The main risk factor is
cigarette smoking. Those individuals who smoke nicotine
products have twice the risk of developing bladder cancer
as do nonsmokers. Other risk factors are working with dyes,
rubber, leather, or paint products; arsenic in drinking water;
genetics; bladder birth defects; low fluid consumption; che-
motherapy and radiation therapy; and chronic bladder inflam-
mation (ACS, 2009d).

Benign papillomas are the most common urinary bladder
tumor. Although papillomas are quite small, they should be
treated aggressively because they are considered to be pre-
malignant. Cancer cells develop mainly in the area where the
ureters enter the urinary bladder. The primary sites for metas-
tasis are the liver, lungs, or bones. Symptoms resulting from

Bladder Cancer

Caucasians are almost 2 times as likely to have
bladder cancer as African Americans (ACS, 2009).
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FI1GURE 8-9 Ileal Conduit; A, Ureters Implanted into Ileal Segment; B, Closure of

Proximal End of Ileal Conduit

obstruction of the ureters are often the reason the client seeks
medical care. Diagnostic studies usually include a urinalysis,
a cystoscopic visualization and biopsy of the lesions, an IVP,
CT scan, urine cytology and culture, tumor marker studies,
retrograde pyelography, chest x-ray, MRI, ultrasound, bone
scan, and PET scan.

MEDICAL-SURGICAL
MANAGEMENT

Surgical

For superficial or early stage bladder cancer, a transure-
thral resection (TUR) is most commonly performed. The
urologist places a resectoscope into the bladder through the
urethra to remove the tumor. The tumor tissue is sent to
pathology for examination. Surgical removal of small tumors
is generally done by fulguration (a procedure to destroy
tissue with long, high-frequency electric sparks) to burn the
lesions off the internal bladder wall. Other surgical procedures
used are laser surgery or snaring of the lesion. These proce-
dures are usually performed with cystoscopic visualization.
Several times a year, the client who has had bladder lesions
should be monitored for recurrence of the lesions. A cytologic
examination is done on any lesion(s) noted during a cysto-
scopic examination.

A cystoscopic examination is performed with either local
anesthesia and sedation or general anesthesia. After the proce-
dure, the client’s legs may be sore from the lithotomy position
used. Analgesics will be prescribed for use as needed. After a cys-
toscopic procedure, the client may experience urinary frequency,
burning on urination, and the presence of pink-tinged urine.

When the pathology of tissue specimens indicates a need
for more extensive surgery, either a partial or total cystectomy
may be performed. The surgery may be done in conjunction
with radiation therapy or chemotherapy.

When the urinary bladder is completely removed, a
urinary diversion is necessary. Consideration is made for
age, extent of the disease, and the prognosis. One option is
a bilateral cutaneous ureterostomy, in which the ureters are
implanted directly into the abdominal wall. Another option
is for the ureters to be implanted into a piece of the ileum,
which is then attached to the abdominal wall as a stoma. This
is known as an ileal (“wet”) conduit (Figure 8-9).

Other methods of urinary diversion are the implanta-
tion of the ureters into the sigmoid colon (ureterosigmoi-
dostomy) and the creation of a continent stoma with a
pouch of bowel. This urinary diversion is known either as
a Kock (Figure 8-10) or Mainz pouch or a Gilchrist ileoce-
cal reservoir, depending on which surgical procedure was

used. A newer method is to create a neobladder, a urinary
reservoir composed of a piece of ileum, to route the urine
back into the urethra, restoring close-to-normal urination
(ACS, 2009a).

o, Pharmacological

One chemotherapy treatment is the instillation of an
antineoplastic drug within the urinary bladder (intravesi-
cal). The most common and most effective intravesical
therapy used for treating low-stage bladder cancer is Bacillus
Calmette-Guerin (BCG). BCG causes the client’s immune
system to attack the bladder cancer. Systemic chemotherapy
may also be used. Medications to relieve symptoms such as
pain and nausea are important for the client’s well-being.

Diet
If proctiti