NCLEX-RN

<. Wolters Kluwer | Lippincott

Williams & Wilkins







NCLEX-RN

Review







NGLEX-RN

%a Wolters Kluwer

Health

Lippincott Williams & Wilkins

Philadelphia + Baltimore « New York « London
Buenos Aires + Hong Kong « Sydney - Tokyo



Staff
Publisher
Chris Burghardt

Clinical Director
Joan M. Robinson, RN, MSN

Clinical Project Manager
Beverly Ann Tscheschlog, RN, MS

Clinical Editor
Jennifer Meyering, RN, BSN, MS, CCRN

Acquisitions Editor
Bill Lamsback

Product Director
David Moreau

Product Manager
Rosanne Hallowell

Editors
Tracy S. Diehl, Jaime Stockslager Buss

Copy Editors
Jerry Altobelli, Tricia Mulvihill

Editorial Assistants
Karen J. Kirk, Jeri 0’Shea, Linda K. Ruhf

Art Director
Elaine Kasmer

Designer
Lynn Foulk

Illustrator
Bot Roda

Project Manager, Electronic Products
John Macalino

Manufacturing Manager
Beth J. Welsh

Production Services
SPi Technologies

The clinical treatments described and recommended in this pub-
lication are based on research and consultation with nursing,
medical, and legal authorities. To the best of our knowledge,
these procedures reflect currently accepted practice. Never-
theless, they cant be considered absolute and universal rec-
ommendations. For individual applications, all recommendations
must be considered in light of the patient’s clinical condition
and, before administration of new or infrequently used drugs, in
light of the latest package-insert information. The authors and
publisher disclaim any responsibility for any adverse effects
resulting from the suggested procedures, from any undetected
errors, or from the reader’s misunderstanding of the text.

© 2011 by Lippincott Williams & Wilkins. All rights reserved. This
book is protected by copyright. No part of it may be reproduced,
stored in a retrieval system, or transmitted, in any form or by any
means—electronic, mechanical, photocopy, recording, or other-
wise—without prior written permission of the publisher, except
for brief quotations embodied in critical articles and reviews
and testing and evaluation materials provided by publisher to
instructors whose schools have adopted its accompanying
textbook. For information, write Lippincott Williams & Wilkins,
323 Norristown Road, Suite 200, Ambler, PA 19002-2758.

Printed in China.

RNREVIE5E010710

Library of Congress Cataloging-in-Publication Data

NCLEX-RN review made incredibly easy! — 5th ed.
p.;cm.
Includes bibliographical references and index.
ISBN 978-1-60831-341-9 (alk. paper)
1. Nursing—Examinations, questions, etc. 2. National
Council Licensure Examination for Registered Nurses—
Study guides. . Lippincott Williams & Wilkins.
[DNLM: 1. Nursing Care—Examination Questions.

2. Nursing—Examination Questions. WY 18.2 N3366 2011]
RT55.N74 2011
610.73076—dc22 2010006909




Contents

Contributors and consultants vii
Advisory board ix
Foreword Xi
Joy’s NCLEX adventure Xiii

Part | Getting ready

1 Preparing for the NCLEX 3
2 Strategies for success 15
Part Il Care of the adult
3 Cardiovascular system 23
4 Respiratory system 69
5 Hematologic & immune systems 117
6 Neurosensory system 175
7 Musculoskeletal system 223
8 Gastrointestinal system 245
9 Endocrine system 283
10 Genitourinary system 313
11 Integumentary system 351
Part [l Psychiatric care
12 Essentials of psychiatric nursing 375
13 Somatoform & sleep disorders 387
14 Anxiety & mood disorders 401
15 Cognitive disorders 415
16 Personality disorders 425
17 Schizophrenic & delusional disorders 435
18 Substance-related disorders 449
19 Dissociative disorders 457
20 Sexual disorders 465
21 Eating disorders 473



Contents

Part IV Maternal-neonatal care

22 Antepartum care 493
23 Intrapartum care 519
24 Postpartum care 543
25 Neonatal care 555

PartV  Care of the child

26 Growth & development 585
27 Cardiovascular system 593
28 Respiratory system 605
29 Hematologic & immune systems 623
30 Neurosensory system 641
31 Musculoskeletal system 663
32 Gastrointestinal system 679
33 Endocrine system 701
34 Genitourinary system 11
35 Integumentary system 723

Part VI Professional issues

36 Leadership and management 147
37 Law and ethics 757

Appendices and index

Physiologic changes in aging 786
Selected references 791
Index 793



Contributors and consultants

Betty Abraham-Settles, RN, MSN
Nursing Instructor
University of South Carolina, Aiken

Judith Alexander, RN, DNS
Associate Professor

Armstrong Atlantic State University
Savannah, Ga.

Bernadette Amicucci, RN, MS, CNE
Nursing Instructor

Cochran School of Nursing
Yonkers, N.Y.

Alicia H. Anderson, RN, MSN
Faculty I

Mercy School of Nursing
Charlotte, N.C.

Melody C. Antoon, RN, MSN
Instructor

Lamar State College
Orange, Tex.

Dometrives Armstrong, RN, MSN, FNP, PHN
Assistant Professor
San Diego City College

Peggy D. Baikie, RN, DNP, PNP-BC, NNP-BC
Program Manager/Nurse Practitioner
Denver Health — Family Crisis Center

Bridget Bailey, RN, MSN
Associate Professor

lowa Lakes Community College
Emmetsburg

Kathleen C. Banks, msN, cNs

Assistant Professor

Kent State University, East Liverpool
(Ohio) Campus

Carol A. Blakeman, ARNP, MSN
Professor

Central Florida Community College
Ocala

Kimberly R. Blount, MsSN, CRNP, CS
Assistant Professor

Villa Maria School of Nursing
Gannon University

Erie, Pa.

Wendy Bowles, RN, MSN, CPNP
Assistant Professor
Kettering (Ohio) College of Medical Arts

Cheryl L. Brady, RN, MSN
Assistant Professor of Nursing
Kent State University

Salem, Ohio

Noreen R. Brady, PhD, APRN-BC, LPCC

Assistant Professor

Director, Hirsh Institute for Evidence-
Based Nursing Practice

Frances Payne Bolton School of Nursing

Case Western Reserve University

Cleveland

Tamara Bussan, RN, MSN, cCM
Assistant Professor of Nursing
University of Dubuque (lowa)

Stephanie C. Butkus, RN, MSN, CPNP, CLC
Assistant Professor, Division of Nursing
Kettering (Ohio) College of Medical Arts

Anita L. Carroll, RN, EdD, MSN
Instructor — Nursing

West Texas A&M University
Department of Nursing
Canyon

Joseph T. Catalano, RN, PhD
Professor and Chairman
Department of Nursing
East Central University
Ada, Okla.

Marsha L. Conroy, RN, MSN, APN
Nurse Educator

Chamberlain College of Nursing
Columbus, Ohio

Indiana Wesleyan University
Marion

Kim Cooper, RN, MSN
Nursing Department Chair
Ivy Tech Community College
Terre Haute, Ind.

Linda Carman Copel, Php, RN, PMHCNS, BC,
CNE, NCC, FAPA

Professor

Villanova (Pa.) University

Vil

Lillian Craig, RN, MSN, FNP-C

Family Nurse Practitioner

Amarillo (Tex.) City Cares Clinic
Adjunct Faculty

Oklahoma Panhandle State University
Goodwell

Cheryl DeGraw, RN, MSN, CRNP, CNE
Instructor

Florence-Darlington Technical College
Florence, S.C.

Diane Glasser, MsN, RNC

Faculty — Instructor/Clinical
Instructor

Lebanon (Pa.) County Career and
Technology Center

Staff RN — Neonatal Intensive
Care Unit

The Reading (Pa.) Hospital & Medical
Center

Joyce J. Hamlin, msn, Bc
Research Coordinator
Contract Dental Evaluations
Langhorne, Pa.

Michelle Helderman, RN, MSN
Nursing Instructor

Ivy Tech Community College
Terre Haute, Ind.

Mary A. Helming, PhD, APRN, FNP-BC, AHN-BC

Associate Professor of Nursing and
Family Nurse Practitioner Track
Coordinator

Quinnipiac University Department of
Nursing

Hamden, Conn.

Kathy J. Keister, PhD, RN, CNE
Assistant Professor
Director, BEACON Accelerated BSN
Program
Wright State University College
of Nursing and Health
Dayton, Ohio

Linda Ann Kucher, RN, MSN, CMSRN
Nursing Instructor

St. Joseph School of Nursing
North Providence, R.1.



Allyn L. Kulk, rn, Ms

First Year Nursing Instructor
St. John's Riverside Hospital
Cochran School of Nursing
Yonkers, N.Y.

Ronnette C. Langhorne, RN, MS
Assistant Professor

Thomas Nelson Community College
Hampton, Va.

Melissa Langone, PhD, ARNP, CNS
Assistant Professor
Pasco-Hernando Community College
New Port Richey, Fla.

Bernadette Madara, APRN, EDD, BC
Professor-Nursing

Southern Connecticut State University
New Haven

Megan McClintock, RN, Ms

Clinical Simulation Lab Coordinator
Redlands Community College

El Reno, Okla.

Carole McCue, RN, MS, CNE
Instructor

Cochran School of Nursing
Yonkers, N.Y.

Joyce Pompey, APRN, DNP, MSN, RN,C

Assistant Professor

University of South Carolina, Aiken School
of Nursing

Dana Reeves, RN, MSN
Assistant Professor
University of Arkansas-Fort Smith

Roseann Regan, PhD, APRN, BC

Assistant Professor, Adult Health Nursing
and Behavioral Health Nursing

Gwynedd Mercy College

Gwynedd Valley, Pa.

Thomas Jefferson University

Philadelphia

Kendra S. Seiler, RN, MSN
Nursing Instructor

Rio Hondo College
Whittier, Calif.

Barbara Shaw, MsN, APN
Nurse Practitioner, Clinical Instructor
University of lllinois at Chicago

Allison J. Terry, PhD, RN, MSN
Director, Center for Nursing
Alabama Board of Nursing
Montgomery

Peggy Thweatt, RN, MSN
Nursing Faculty

Medical Careers Institute
Newport News, Va.

Kathleen Tusaie, PhD, APRN, BC
Associate Professor
The University of Akron (Ohio)

Elizabeth A. Waldron, ms, RN, BC

Nurse Administrator

New York University Langone Medical
Center

Julie A. Will, rN, MSN

Dean, School of Health Sciences

Ivy Tech Community College of Indiana,
Wabash Valley Region

Terre Haute

Cheryl Zauderer, Php, CNM, NPP
Instructor

New York Institute of Technology
Westbury

Polly Gerber Zimmermann, RN, MS, MBA,
CEN, FAEN

Associate Professor

Harry S. Truman College

Chicago



Advisory board

Susan Barnason, PhD, RN, CEN, CCRN, CS
Associate Professor

University of Nebraska Medical Center
College of Nursing

Lincoln

Michael A. Carter, DNSc, FAAN, APRN-BC
University Distinguished Professor

University of Tennessee Health Science Center
College of Nursing

Memphis

Caroline Dorsen, MSN, APRN, BC, FNP

Clinical Instructor and Coordinator, Adult Nurse
Practitioner Program

New York University

College of Nursing

Stephen Gilliam, PhD, FNP, APRN-BC
Assistant Professor

Medical College of Georgia
School of Nursing

Athens

Margaret Mary Hansen, EdD, MSN, RN, NI Certificate
Associate Professor
University of San Francisco

Kathy Henley Haugh, phD, RN
Assistant Professor
University of Virginia
School of Nursing
Charlottesville

Janice J. Hoffman, php, RN, CCRN
Assistant Professor and Vice Chair
Organizational Systems and Adult Health
University of Maryland School of Nursing
Baltimore

Linda Honan Pellico, Php, MSN, APRN
Assistant Professor

Yale University

School of Nursing

New Haven, Conn.

Susan L. Woods, PhD, RN, FAAN, FAHA

Professor and Associate Dean for Academic
Programs

University of Washington

Seattle






Foreword

Congratulations, new graduate! You're almost there! There’s only one hurdle left—passing the
National Council Licensure Examination for Registered Nurses (NCLEX-RN®). It may seem like
a daunting task ahead but if you study hard and prepare yourself for the examination, you can
tackle this challenge with success and begin your exciting career as a nurse!

NCLEX-RN Review Made Incredibly Easy, Fifth Edition, is designed to help you review and
prepare. This book is the capstone of the Incredibly Easy book series. The same user-friendly
format and humorous approach you have come to know and love in the Incredibly Easy book
series is followed in this book as well. It’s informative, easy to understand, and provides a light-
hearted approach, which helps keep you interested and motivated—all the ingredients for a
great study aid for NCLEX-RN preparation!

The text is divided into six parts and 37 chapters. Part I provides an overview of the spe-
cifics of the NCLEX-RN examination (including alternate-format questions!) and outlines a plan
for NCLEX-RN preparation. Parts II, III, IV, and V address content in the nursing specialty
areas: Care of the adult, psychiatric care, maternal-neonatal care, and care of the child. Part VI
features two chapters that focus on professional issues. The content is presented in an easy-
to-read, concise fashion, and features the Incredibly Easy characters who offer encouragement
and humor along the way! Other features, such as Memory joggers, provide hints and tips to
remember key facts.

In addition, you'll find these valuable features in each chapter:
¢ Brush up on key concepts provides an overview of anatomy and physiology appropriate for
the client’s developmental level.
¢ Cheat sheet serves as a quick overview of the chapter, summarizing each disorder,
including key signs and symptoms, test results, treatments, and interventions. It can be used to
review and reinforce what you've studied.
¢ Keep abreast of diagnostic tests describes the most common tests used to diagnose disor-
ders and their associated nursing actions to help you ensure client safety—a key component of
the NCLEX-RN.

e Polish up on client care details nursing care for each disorder, using a nursing process
approach. The content outlines provide a quick synopsis of pathophysiology, etiology, diagnos-
tics, medical treatment, priority nursing diagnoses, and nursing management, including client
teaching.
e Pump up on practice questions allows the reader to practice traditional and alternate-
format NCLEX-style test questions related to the content. The answers include the rationale for
the correct and incorrect responses, helping to reinforce learning. Each test question is clas-
sified according to the NCLEX Client needs categories and the cognitive level of the question
according to Bloom’s taxonomy.

% f% The accompanying Web site is a fantastic resource for NCLEX-RN examination practice. It
?’r V/’, ff contains more than 3,250 practice test questions, which you can take in “review” or “test” mode.

Congratulations!
You're well on
your way to
becoming a licensed
registered nursel

In addition, you can select the number of questions to include in a practice test—75, 150, 256,
y  all questions, or a random quantity designated by the tester. You can also access an online cal-
) culator to assist in answering questions requiring mathematical calculations.
Lo

Xi



As a faculty member in an accelerated nursing program, I am always searching for
resources to facilitate student learning and development of test-taking skills. NCLEX-RN Review
Made Incredibly Easy, Fifth Edition, addresses both areas. Not only will new nursing graduates
preparing for NCLEX-RN examination benefit from this invaluable resource, but students cur-
rently enrolled in a nursing program may find it helpful as well. Using this book in conjunction
with their regular nursing textbooks can help them prepare for course examinations throughout
the nursing curriculum.

All your hard work is about to pay off. This book can help you succeed on the NCLEX-RN
examination and realize your goal of becoming a registered nurse. Good luck and best wishes
for a long and happy nursing career!

Kathy J. Keister, PhD, RN, CNE

Assistant Professor

Director, BEACON Accelerated BSN Program

Wright State University College of Nursing and Health
Dayton, Ohio
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Preparing for

the NCLEX®

In this chapter,
you’ll learn:

& why you must take
the NCLEX

& what you need to
know about taking
the NCLEX by
computer

& strategies to use
when answering
NCLEX questions

& how to recognize
and answer NCLEX
alternate-format
questions

& how to avoid common
mistakes when
taking the NCLEX.

NCLEX basics

Passing the National Council Licensure
Examination (NCLEX®) is an important land-
mark in your career as a nurse. The first step
on your way to passing the NCLEX is to under-
stand what it is and how it’s administered.

NCLEX structure

The NCLEX is a test written by nurses who,
like most of your nursing instructors, have
an advanced degree and clinical expertise in
a particular area. Only one small difference
distinguishes nurses who write NCLEX ques-
tions: They're trained to write questions in a
style particular to the NCLEX.

If you've completed an accredited nursing
program, you've already taken numerous
tests written by nurses with backgrounds and
experiences similar to those of the nurses
who write for the NCLEX. The test-taking
experience you've already gained will help
you pass the NCLEX. So your NCLEX review
should be just that — a review. (For eligibility
and immigration requirements for nurses
from outside of the United States, see Guide-
lines for international nurses, page 4.)

What’s the point of it all?

The NCLEX is designed for one purpose:
namely, to determine whether it’s appropriate
for you to receive a license to practice as a
nurse. By passing the NCLEX, you demon-
strate that you possess the minimum level of
knowledge necessary to practice nursing safely.

Mix ‘em up

In nursing school, you probably took courses
that were separated into such subjects as
pharmacology, nursing leadership, health

assessment, adult health, pediatric, maternal-
neonatal, and psychiatric nursing. In contrast,
the NCLEX is integrated, meaning that differ-
ent subjects are mixed together.

As you answer NCLEX questions, you
may encounter clients in any stage of life,
from neonatal to geriatric. These clients —
clients, in NCLEX lingo — may be of any
background, may be completely well or
extremely ill, and may have any disorder.

Client needs, front and center

The NCLEX draws questions from four cat-
egories of client needs that were developed
by the National Council of State Boards of
Nursing (NCSBN), the organization that spon-
sors and manages the NCLEX. Client needs
categories ensure that a wide variety of topics
appear on every NCLEX examination.

The NCSBN developed client needs cat-
egories after conducting a practice analysis
of new nurses. All aspects of nursing care
observed in the study were broken down into
four main categories, some of which were
broken down further into subcategories. (See
Client needs categories, page 5.)

The whole kit and caboodle

The categories and subcategories are used

to develop the NCLEX test plan, the content
guidelines for the distribution of test ques-
tions. Question-writers and the people who
put the NCLEX together use the test plan and
client needs categories to make sure that a
full spectrum of nursing activities is covered
in the examination. Client needs categories
appear in most NCLEX review and question-
and-answer books, including this one. As a
test-taker, you don’t have to concern yourself
with client needs categories. You'll see those
categories for each question and answer in
this book, but they’ll be invisible on the actual
NCLEX.



Guidelines for international nurses

To become eligible to work as a registered nurse in the United States, you'll need to complete sev-
eral steps. In addition to passing the NCLEX® examination, you may need to obtain a certificate and
credentials evaluation from the Commission on Graduates of Foreign Nursing Schools (CGFNS®)
and acquire a visa. Requirements vary from state to state, so it's important that you first contact the
Board of Nursing in the state where you want to practice nursing.

CGFNS CERTIFICATION PROGRAM

Most states require that you obtain CGFNS
certification. This certification requires:

* review and authentication of your credentials,
including your nursing education, registration,
and licensure

e passing score on the CGFNS Qualifying Exami-
nation of nursing knowledge

e passing score on an English language profi-
ciency test.

To be eligible to take the CGFNS Qualifying
Examination, you must complete a minimum
number of classroom and clinical practice hours
in medical-surgical nursing, maternal-infant
nursing, pediatric nursing, and psychiatric
and mental health nursing from a government-
approved nursing school. You must also be
registered as a first-level nurse in your country
of education and currently hold a license as a
registered nurse in some jurisdiction.

The CGFNS Qualifying Examination is
a paper and pencil test that includes 260
multiple-choice questions and is adminis-
tered under controlled testing conditions.
Because the test is designed to predict
your likelihood of successfully passing the
NCLEX-RN examination, it's based on the
NCLEX-RN test plan.

You may select from three English profi-
ciency examinations—Test of English as a
Foreign Language (TOEFL®), Test of English
for International Communication (TOEIC®), or
International English Language Testing System
(IELTS). Each test has different passing
scores, and the scores are valid for up to
2 years.

CGFNS CREDENTIALS EVALUATION SERVICE
This evaluation is a comprehensive report that
analyzes and compares your education and
licensure with U.S. standards. It's prepared by
CGFNS for a state board of nursing, an immigra-
tion office, employer, or university. To use this
service you must complete an application, submit
appropriate documentation, and pay a fee.

More information about the CGFNS
certification program and credentials evaluation
service is available at www.cgfns.org.

VISA REQUIRED

You can't legally immigrate to work in the
United States without an occupational visa
(temporary or permanent) from the United
States Citizenship and Immigration Services
(USCIS). The visa process is separate from

the CGFNS certification process, although
some of the same steps are involved. Some
visas require prior CGFNS certification and a
VisaScreen™ Certificate from the International
Commission on Healthc are Professions (ICHP).
The VisaScreen program involves:

e credentials review of your nursing education
and current registration or licensure

* successful completion of either the CGFNS
certification program or the NCLEX-RN to pro-
vide proof of nursing knowledge

e passing score on an approved English lan-
guage proficiency examination.

After you successfully complete all parts of
the VisaScreen program, you'll receive a certif-
icate to present to the USCIS. The visa granting
process can take up to one year.

You can obtain more detailed information
about visa applications at www.uscis.gov.

Testing by computer

Like many standardized tests today, the
NCLEX is administered by computer. That
means you won'’t be filling in empty circles,

sharpening pencils, or erasing frantically. It
also means that you must become familiar
with computer tests, if you aren’t already.
Fortunately, the skills required to take the
NCLEX on a computer are simple enough to
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Client needs categories

an NCLEX examination.

Each question on the NCLEX is assigned a category based on client needs. This chart lists client
needs categories and subcategories and the percentages of each type of question that appears on

Category Subcategories Percentage of
NCLEX questions

Safe and effective care environment * Management of care 16% to 22%

e Safety and infection control 8% to 14%
Health promotion and maintenance 6% to 12%
Psychosocial integrity 6% to 12%
Physiological integrity * Basic care and comfort 6% to 12%

* Pharmacological and parenteral 13% to 19%

therapies
¢ Reduction of risk potential 10% to 16%
¢ Physiological adaptation 11% to 17%

allow you to focus on the questions, not the
keyboard.

QEA

When you take the test, depending on the
question format, you'll be presented with a
question and four or more possible answers,
a blank space in which to enter your answer, a
figure on which you'll identify the correct
area by clicking the mouse on it, a series

of charts or exhibits you’ll use to select the
correct response, items you must rearrange
in priority order by dragging and dropping
them in place, an audio recording to listen to
in order to select the correct response, or a
question and four graphic options.

Feeling smart? Think hard!

The NCLEX is a computer-adaptive test,
meaning that the computer reacts to the
answers you give, supplying more difficult
questions if you answer correctly, and slightly
easier questions if you answer incorrectly.
Each test is thus uniquely adapted to the
individual test-taker.

A matter of time
You have a great deal of flexibility with the
amount of time you can spend on individual

questions. The examination lasts a maximum
of 6 hours, however, so don’t waste time. If
you fail to answer a set number of questions
within 6 hours, the computer will determine
that you lack minimum competency.

Most students have plenty of time to
complete the test, so take as long as you need
to get the question right without wasting time.
But remember to keep moving at a decent
pace to help you maintain concentration.

Difficult items = Good news

If you find as you progress through the test
that the questions seem to be increasingly
difficult, it’s a good sign. The more questions
you answer correctly, the more difficult the
questions become.

Some students, though, knowing that
questions get progressively harder, focus on
the degree of difficulty of subsequent ques-
tions to try to figure out if they’re answering
questions correctly. Avoid the temptation to
do this, as this may get you off track.

Free at last!

The computer test finishes when one of the
following events occurs:

¢ You demonstrate minimum competency,
according to the computer program, which

I react to
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does so with 95% certainty that your ability
exceeds the passing standard.

¢ You demonstrate a lack of minimum com-
petency, according to the computer program.
¢ You've answered the maximum number of
questions (265 total questions).

¢ You've used the maximum time allowed

(6 hours).

Unlocking the NCLEX
mystery

In April 2004, the NCSBN added alternate-
format items to the examination. However,
most of the questions on the NCLEX are
four-option, multiple-choice items with only
one correct answer. Certain strategies can
help you understand and answer any type of
NCLEX question.

Alternate formats

The first type of alternate-format item is
the multiple-response question. Unlike a
traditional multiple-choice question, each
multiple-response question has one or
more correct answers for every question,
and it may contain more than four possible
answer options. You'll recognize this type
of question because it will ask you to select
all answers that apply — not just the best
answer (as may be requested in the more
traditional multiple-choice questions).

All or nothing

Keep in mind that, for each multiple-response
question, you must select at least one answer
and you must select all correct answers for
the item to be counted as correct. On the
NCLEX, there is no partial credit in the scor-
ing of these items.

Don’t go blank!

The second type of alternate-format item is
the fill-in-the-blank question. These questions
require you to provide the answer yourself,
rather than select it from a list of options. You
will perform a calculation and then type your

answer (a number, without any words, units
of measurements, commas, or spaces) in the
blank space provided after the question. Rules
for rounding are included in the question
stem if appropriate. A calculator button is
provided so you can do your calculations
electronically.

Mouse marks the spot!

The third type of alternate-format item is a
question that asks you to identify an area
on an illustration or graphic. For these “hot
spot” questions, the computerized exam will
ask you to place your cursor and click over
the correct area on an illustration. Try to
be as precise as possible when marking the
location. As with the fill-in-the-blanks, the
identification questions on the computer-
ized exam may require extremely precise
answers in order for them to be considered
correct.

Click, choose, and prioritize

The fourth alternate-format item type is the
chart/exhibit format. For this question type,
you’ll be given a problem and then a series
of small screens with additional information
you'll need to answer the question. By click-
ing on the tabs on screen, you can access
each chart or exhibit item. After viewing the
chart or exhibit, you select your answer from
four multiple-choice options.

Drag n’ drop

The fifth alternate-format item type involves
prioritizing actions or placing a series of
statements in correct order using a drag-and-
drop (ordered response) technique. To move
an answer option from the list of unordered
options into the correct sequence, click on

it using the mouse. While still holding down
the mouse button, drag the option to the
ordered response part of the screen. Release
the mouse button to “drop” the option into
place. Repeat this process until you've moved
all of the available options into the correct
order.

Now hear this!

The sixth alternate-format item type is the
audio item format. You'll be given a set of
headphones and you’ll be asked to listen to an



pulmonary edema. He’s intubated and placed
on a mechanical ventilator. Which parameters
should the nurse monitor closely to assess
the client’s response to a bolus dose of furose-
mide (Lasix) L.V.?”

The options for this question — numbered
from 1 to 4 — might include:

1. Daily weight

2. 24-hour intake and output

3. Serum sodium levels

4. Hourly urine output

audio clip and select the correct answer from
four options. You'll need to select the correct
answer on the computer screen as you would
with the traditional multiple-choice questions.

Picture perfect

The final alternate-format item type is the
graphic option question. This varies from the
exhibit format type because in the graphic
option, your answer choices will be graphics
such as ECG strips. You'll have to select the
appropriate graphic to answer the question
presented. Hocus, focus on the question

Read the question again, ignoring all details
except what’s being asked. Focus on the last
line of the question. It asks you to select the
appropriate assessment for monitoring a
client who received a bolus of furosemide I.V.

The standard’s still the standard
The NCSBN hasn'’t yet established a
percentage of alternate-format items to be
administered to each candidate. In fact, your
exam may contain only one alternate-format
item. So relax; the standard, four-option,
multiple-choice format questions constitute
the bulk of the test. (See Sample NCLEX ques-
tions, pages 8 to 10.)

DETERMINE WHAT FACTS ABOUT THE
CLIENT ARE RELEVANT

Next, sort out the relevant client information.
Start by asking whether any of the
information provided about the client isn’t rel-

Focusing on
what the question
is really asking can
help you choose the

correct answer.

Understanding the question

NCLEX questions are commonly long. As a
result, it’s easy to become overloaded with
information. To focus on the question and
avoid becoming overwhelmed, apply proven
strategies for answering NCLEX questions,
including:

¢ determining what the question is asking
determining relevant facts about the client
rephrasing the question in your mind
choosing the best option or options before
entering your answer.

DETERMINE WHAT THE QUESTION IS
ASKING

Read the question twice. If the answer isn’t
apparent, rephrase the question in simpler,
more personal terms. Breaking down the
question into easier, less intimidating terms
may help you to focus more accurately on the
correct answer.

Give it a try

For example, a question might be, “A 74-year-
old client with a history of heart failure is
admitted to the coronary care unit with

evant. For instance, do you need to know that
the client has been admitted to the coronary
care unit? Probably not; his reaction to I.V.
furosemide won’t be affected by his location
in the hospital.

Determine what you do know about the
client. In the example, you know that:
¢ he just received an L.V. bolus of furose-
mide, a crucial fact
¢ he has pulmonary edema, the most
fundamental aspect of the client’s underlying
condition
¢ he’s intubated and placed on a mechanical
ventilator, suggesting that his pulmonary
edema is serious
e he’s 74 years old and has a history of heart
failure, a fact that may or may not be relevant.

REPHRASE THE QUESTION

After you've determined relevant information

about the client and the question being

asked, consider rephrasing the question to

make it more clear. Eliminate jargon and

put the question in simpler, more personal

terms. Here’s how you might rephrase the

question in the example: “My client has

pulmonary edema. He requires intubation and
(Text continues on page 10.)




Sample NCLEX questions

Sometimes, getting used to the format is as important as knowing the material. Try your hand at
these sample questions and you'll have a leg up when you take the real test!

Sample four-option, multiple-choice question

A client’s arterial blood gas (ABG) results are as follows: pH, 7.16; Paco,, 80 mm Hg;
Pao,, 46 mm Hg; HCO5-, 24 mEq/L; Sao,, 81%. These ABG results represent which
condition?

1. Metabolic acidosis

2. Metabolic alkalosis

3. Respiratory acidosis

4. Respiratory alkalosis

Correct answer: 3

Sample multiple-response question

| can be
ambivalent. More
than one answer
may be correct.

A nurse is caring for a 45-year-old married woman who has undergone hemicolectomy
for colon cancer. The woman has two children. Which concepts about families should
the nurse keep in mind when providing care for this client?

Select all that apply:

. Illness in one family member can affect all members.

. Family roles don’t change because of illness.

. A family member may have more than one role at a time in the family.

Children typically aren’t affected by adult illness.

The effects of an illness on a family depend on the stage of the family’s life cycle.
6. Changes in sleeping and eating patterns may be signs of stress in a family.
Correct answer: 1, 3, 5, 6

[SACNISUR I

Sample fill-in-the-blank calculation question

An infant who weighs 8 kg is to receive ampicillin 25 mg/kg L.V. every 6 hours. How
many milligrams should the nurse administer per dose? Record your answer using a
whole number.

milligrams

Correct answer: 200

Sample hot spot question

A client has a history of aortic stenosis. Identify the area where the nurse should place
the stethoscope to best hear the murmur.

Correct answer:




Sample NCLEX questions (continued)

Sample exhibit question

A 3-year old child is being treated for severe status asthmaticus. After reviewing the
progress notes (shown below), the nurse should determine that this client is being
treated for which condition?

Progress notes

q9/1/10 Pt. was acutely restless, diaphoretic, and with dyspnea at O530. Dr. T.
0600 Smith notitied of findings at O545 and ordered ABG

analysis. ABG drawn from # radial artery. Stat results as follows: pH
228, Pacoy SS mm Hg, HCOz—~ 26 mEg/L. Dr. Smith

with pt. now. —— ~______—— J. Collins, #N.

Metabolic acidosis
Respiratory alkalosis
Respiratory acidosis
Metabolic alkalosis

L O

Correct answer: 3

Sample drag-and-drop (ordered response) question

When teaching an antepartal client about the passage of the fetus through the birth
canal during labor, the nurse describes the cardinal mechanisms of labor. Place these
events in the sequence in which they occur. Use all options:

Flexion

1.
2. External rotation

4. Expulsion

5. Internal rotation

‘ 3. Descent

6. Extension

Correct answer:

3. Descent

1. Flexion

5. Internal rotation
6. Extension

2. External rotation

4. Expulsion
(continued)




Sample NCLEX questions (continued)

Sample audio item question

failure?

> p——T—

1. Crackles
2. Rhonchi
3. Wheezes
4. Pleural friction rub

Listen to the audio clip. What sound do you hear in the bases of this client with heart

Correct answer: 1

Sample graphic option question

1.

Which electrocardiogram strip should the nurse document as sinus tachycardia?

Correct answer: 1

mechanical ventilation. He’s 74 years old and
has a history of heart failure. He received an
L.V. bolus of furosemide. What assessment
parameter should I monitor?”

CHOOSE THE BEST OPTION

Armed with all the information you now have,
it’s time to select an option. You know that the
client received an I.V. bolus of furosemide,

a diuretic. You know that monitoring fluid
intake and output is a key nursing intervention

for a client taking a diuretic, a fact that elimi-
nates options 1 and 3 (daily weight and serum
sodium levels), narrowing the answer down
to option 2 or 4 (24-hour intake and output or
hourly urine output).

Can | use a lifeline?

You also know that the drug was admin-
istered by L.V. bolus, suggesting a rapid
effect. (In fact, furosemide administered by
L.V. bolus takes effect almost immediately.)




Monitoring the client’s 24-hour intake and
output would be appropriate for assessing
the effects of repeated doses of furosemide.
Hourly urine output, however, is most appro-
priate in this situation because it monitors the
immediate effect of this rapid-acting drug.

Key strategies

Regardless of the type of question, four key
strategies will help you determine the correct
answer for each question. These strategies are:
e considering the nursing process

e referring to Maslow’s hierarchy of needs

e reviewing client safety

e reflecting on principles of therapeutic com-
munication.

Nursing process

One of the ways to answer a question is
to apply the nursing process. Steps in the
nursing process include:

® assessment

e diagnosis

planning

implementation

evaluation.

First things first

The nursing process may provide insights
that help you analyze a question. According
to the nursing process, assessment comes
before analysis, which comes before planning,
which comes before implementation, which
comes before evaluation.

You're halfway to the correct answer
when you encounter a four-option,
multiple-choice question that asks you to
assess the situation and then provides two
assessment options and two implementa-
tion options. You can immediately elimi-
nate the implementation options, which
then gives you, at worst, a 50-50 chance of
selecting the correct answer. Use the fol-
lowing sample question to apply the nursing
process:

A client returns from an endoscopic
procedure during which he was sedated.

Before offering the client food, which action
should the nurse take?
1. Assess the client’s respiratory status.
2. Check the client’s gag reflex.
3. Place the client in a side-lying position.
4. Have the client drink a few sips of
water.

Assess before intervening

According to the nursing process, the nurse
must assess a client before performing an
intervention. Does the question indicate
that the client has been properly assessed?
No, it doesn’t. Therefore, you can elimi-
nate options 3 and 4 because they’re both
interventions.

That leaves options 1 and 2, both of which
are assessments. Your nursing knowledge
should tell you the correct answer — in this
case, option 2. The sedation required for
an endoscopic procedure may impair the
client’s gag reflex, so you would assess the
gag reflex before giving food to the client
to reduce the risk of aspiration and airway
obstruction.

Final elimination

Why not select option 1, assessing the
client’s respiratory status? You might select
this option but the question is specifically
asking about offering the client food, an
action that wouldn’t be taken if the client’s
respiratory status was at all compromised. In
this case, you’re making a judgment based
on the phrase, “Before offering the client
food.” If the question was trying to test your
knowledge of respiratory depression follow-
ing an endoscopic procedure, it probably
wouldn’t mention a function — such as giving
food to a client — that clearly occurs only
after the client’s respiratory status has been
stabilized.

Maslow’s hierarchy

Knowledge of Maslow’s hierarchy of needs can
be a vital tool for establishing priorities on the
NCLEX. Maslow’s theory states that physio-
logic needs are the most basic human needs of
all. Only after physiologic needs have been met
can safety concerns be addressed. Only after



Say it 1,000
times: Studying for
the exam is fun...
studying for the
exam is fun...

Client safety
takes a high
priority on the
NCLEX.

safety concerns are met can concerns involving
love and belonging be addressed, and so forth.
Apply the principles of Maslow’s hierarchy of
needs to the following sample question:

A client complains of severe pain 2 days
after surgery. Which action should the nurse
perform first?

1. Offer reassurance to the client that he

will feel less pain tomorrow.

2. Allow the client time to verbalize his

feelings.

3. Check the client’s vital signs.

4. Administer an analgesic.

Phys before psych

In this example, two of the options — 3 and

4 — address physiologic needs. Options 1 and
2 address psychosocial concerns. According
to Maslow, physiologic needs must be met
before psychosocial needs, so you can elimi-
nate options 1 and 2.

Final elimination

Now, use your nursing knowledge to choose
the best answer from the two remaining
options. In this case, option 3 is correct
because the client’s vital signs should be
checked before administering an analgesic
(assessment before intervention). When
prioritizing according to Maslow’s hierarchy,
remember your ABCs — airway, breathing,
circulation — to help you further prioritize.
Check for a patent airway before addressing
breathing. Check breathing before checking
the health of the cardiovascular system.

One caveat...

Just because an option appears on the NCLEX
doesn’t mean it’s a viable choice for the client
referred to in the question. Always examine
your choice in light of your knowledge and
experience. Ask yourself, “Does this choice
make sense for this client?” Allow yourself

to eliminate choices — even ones that might
normally take priority — if they don’t make
sense for a particular client’s situation.

Client safety

As you might expect, client safety takes high
priority on the NCLEX. You'll encounter

many questions that can be answered by
asking yourself, “Which answer will best
ensure the safety of this client?” Use client
safety criteria for situations involving labora-
tory values, drug administration, activities of
daily living, or nursing care procedures.

Client first, equipment second

You may encounter a question in which

some options address the client and others
address the equipment. When in doubt, select
an option relating to the client; never place
equipment before a client.

For example, suppose a question asks
what the nurse should do first when entering
a client’s room where an infusion pump alarm
is sounding. If two options deal with the infu-
sion pump, one with the infusion tubing, and
another with the client’s catheter insertion
site, select the one relating to the client’s cath-
eter insertion site. Always check the client
first; the equipment can wait.

Therapeutic communication

Some NCLEX questions focus on the nurse’s
ability to communicate effectively with the
client. Therapeutic communication incor-
porates verbal or nonverbal responses and
involves:

e listening to the client

¢ understanding the client’s needs

e promoting clarification and insight about
the client’s condition.

Room for improvement

Like other NCLEX questions, those dealing
with therapeutic communication commonly
require choosing the best response. First,
eliminate options that indicate the use of poor
therapeutic communication techniques, such
as those in which the nurse:

¢ tells the client what to do without regard to
the client’s feelings or desires (the “do this”
response)

e asks a question that can be answered
“yes” or “no,” or with another one-syllable
response

e seeks reasons for the client’s behavior

e implies disapproval of the client’s behavior
e offers false reassurances



e attempts to interpret the client’s behavior
rather than allow the client to verbalize his
own feelings

e offers a response that focuses on the
nurse, not the client.

Ah, that’s better!

When answering NCLEX questions, look for
responses that:

e allow the client time to think and reflect
e encourage the client to talk

e encourage the client to describe a
particular experience

e reflect that the nurse has listened to the
client, such as through paraphrasing the
client’s response.

Avoiding pitfalls

Even the most knowledgeable students can
get tripped up on certain NCLEX questions.
(See A tricky question, page 14.) Students
commonly cite three areas that can be difficult
for unwary test-takers:

knowing the difference between the
NCLEX and the “real world”

delegating care

knowing laboratory values.

NCLEX versus the real world

Some students who take the NCLEX have
extensive practical experience in health care.
For example, many test-takers have worked
as licensed practical nurses or nursing
assistants. In one of those capacities, test-
takers might have been exposed to less than
optimum clinical practice and may carry those
experiences over to the NCLEX.

However, the NCLEX is a textbook exam-
ination — not a test of clinical skills. Take
the NCLEX with the understanding that what
happens in the real world may differ from
what the NCLEX and your nursing school say
should happen.

Don’t take shortcuts

If you've had practical experience in health
care, you may know a quicker way to perform
a procedure or tricks to get by when you don’t
have the right equipment. Situations such as
staff shortages may force you to improvise.
On the NCLEX, such scenarios can lead to
trouble. Always check your practical experi-
ences against textbook nursing care, taking
care to select the response that follows the
textbook.

Delegating care

On the NCLEX, you may encounter questions
that assess your ability to delegate care. Del-
egating care involves coordinating the efforts
of other health care workers to provide effec-
tive care for your client. On the NCLEX, you
may be asked to assign duties to:

¢ licensed practical nurses or licensed voca-
tional nurses

e direct-care workers, such as certified
nursing assistants and personal care aides

e other support staff, such as nutrition assis-
tants and housekeepers.

In addition, you’ll be asked to decide
when to notify a physician, a social worker, or
another hospital staff member. In each case,
you’ll have to decide when, where, and how to
delegate.

Shoulds and shouldn’ts

As a general rule, it’s okay to delegate
actions that involve stable clients or standard,
unchanging procedures. Bathing, feeding,
dressing, and transferring clients are exam-
ples of procedures that can be delegated.

Be careful not to delegate complicated or
complex activities. In addition, don’t delegate
activities that involve assessment, evalua-
tion, or your own nursing judgment. On the
NCLEX and in the real world, these duties fall
squarely on your shoulders. Make sure that
you take primary responsibility for assess-
ing and evaluating the client and for making
decisions about the client’s care. Never hand
off those responsibilities to someone with less
training.

Remember,
this is an
exam, not the
real world.




Normal
laboratory
values

® Blood urea

nitrogen: & to
25 mgl/d|

e Creatinine: 0.6
to 1.5 mg/dl

¢ Sodium: 135 to
145 mmol/L

e Potassium: 3.5
to 5.5 mEg/L

e Chloride: 97 to
110 mmol/L

® Glucose (fasting
plasma): 70 to
10 mg/dl

® Hemoglobin

Male: 13.8 to
17.2 g/d|

Female: 12.1 to
15.1 g/dl

e Hematocrit

Male: 40.7% to
50.3%

Female: 36.1% to
44.3%

Advice from the experts

A tricky question

he requires further teaching?

dressed.”

answer by the client.

The NCLEX occasionally asks a particular kind of question called the “further teaching” question,
which involves client-teaching situations. These questions can be tricky. You'll have to choose the
response that suggests the client has notlearned the correct information. Here's an example:

37. Aclient undergoes a total hip replacement. Which statement by the client indicates

1. “T'll need to keep several pillows between my legs at night.”
2. “T'll need to remember not to cross my legs. It’s such a bad habit.”
3. “The occupational therapist is showing me how to use a ‘sock puller’ to help me get

4. “I don’t know if I'll be able to get off that low toilet seat at home by myself.”

The option you should choose here is 4 because it indicates that the client has a poor understanding
of the precautions required after a total hip replacement and that he needs further teaching.
Remember: If you see the phrase further teaching or further instruction, you're looking for a wrong

Calling in reinforcements

Deciding when to notify a physician, a social
worker, or another hospital staff member is
an important element of nursing care. On

the NCLEX, however, choices that involve
notifying the physician are usually incorrect.
Remember that the NCLEX wants to see you,
the nurse, at work.

If you're sure the correct answer is to
notify the physician, though, make sure the
client’s safety has been addressed before noti-
fying a physician or another staff member. On
the NCLEX, the client’s safety has a higher
priority than notifying other health care
providers.

Knowing laboratory values

Some NCLEX questions supply laboratory
results without indicating normal levels. As a
result, answering questions involving labora-
tory values requires you to have the normal
range of the most common laboratory values
memorized to make an informed decision
(See Normal laboratory values.)




Strategies for

SUCCESS

In this chapter,
you'll review:

& how to properly
prepare for the NCLEX

& how to concentrate
during difficult study
times

& how to make more
effective use of your
time

& how creative
studying strategies
can enhance learning.

Study preparations

If you’re like most people preparing to take
the NCLEX®, you’re probably feeling ner-
vous, anxious, or concerned. Keep in mind
that most test takers pass the first time
around.

Passing the test won’t happen by accident,
though; you'll need to prepare carefully
and efficiently. To help jump-start your
preparations:
determine your strengths and weaknesses
create a study schedule
set realistic goals
find an effective study space
think positively
start studying sooner rather than later.

Strengths and weaknesses

Most students recognize that, even at the

end of their nursing studies, they know more
about some topics than others. Because the
NCLEX covers a broad range of material, you
should make some decisions about how inten-
sively you’ll review each topic.

Make a list

Base those decisions on a list. Divide a sheet
of paper in half vertically. On one side, list
topics you think you know well. On the other
side, list topics you feel less secure about.
Pay no attention if one side is longer than the
other. When you’re done studying, you’ll feel
strong in every area.

Where the list comes from

To make sure your list reflects a compre-
hensive view of all the areas you studied in
school, look at the contents page in the front
of this book. For each topic listed, place it in
the “know well” column or “needs review”

column. Separating content areas this way
shows immediately which topics need less
study time and which need more time.

Scheduling study time

Study when you’re most alert. Most people
can identify a period of the day when they feel
most alert. If you feel most alert and ener-
gized in the morning, for example, set aside
sections of time in the morning for topics

that need a lot of review. Then you can use
the evening to study topics for which you just
need some refreshing. The opposite is true as
well; if you’re more alert in the evening, study
difficult topics at that time.

What you’ll do, when

Set up a basic schedule for studying. Using a
calendar or organizer, determine how much
time remains before you’ll take the NCLEX.
(See 2 to 3 months before the NCLEX, page
16.) Fill in the remaining days with specific
times and topics to be studied. For example,
you might schedule the respiratory system
on a Tuesday morning and the GI system that
afternoon. Remember to schedule difficult
topics during your most alert times.

Keep in mind that you shouldn’t fill each
day with studying. Be realistic and set aside
time for normal activities. Try to create ample
study time before the NCLEX and then stick
to the schedule. Allow some extra time in
the schedule in case you get behind or come
across a topic that requires extra review.

Set goals you can meet

Part of creating a schedule means setting
goals you can accomplish. You no doubt
studied a great deal in nursing school, and by
now you have a sense of your own capabil-
ities. Ask yourself, “How much can I cover

in a day?” Set that amount of time aside and



=

Y To-do list
1

~ 2to 3 months before the NCLEX

With 2 to 3 months remaining before you plan to take the examination, take these steps:

o Establish a study schedule. Set aside ample time to study but also leave time for social activities,
exercise, family or personal responsibilities, and other matters.

* Become knowledgeable about the NCLEX-RN, its content, the types of questions it asks, and the

testing format.

* Begin studying your notes, texts, and other study materials.

* Answer some NCLEX practice questions to help you diagnose strengths and weaknesses as well
as to become familiar with NCLEX-style questions.

then stay on task. You'll feel better about

[ [ [
yourself — and your chances of passing M a’ H ta' n' ” g
the NCLEX — when you meet your goals

regularly. Goncentra tiOﬂ

When you’re faced with reviewing the amount

Stu dV Spa ce of information covered by the NCLEX, it’s
easy to become distracted and lose your
Find a space conducive to effective learning concentration. When you lose concentration,
and then study there. Whatever you do, you make less effective use of valuable study
don’t study with a television on in the room. time. To stay focused, keep these tips in mind:
Instead, find a quiet, inviting study space that: e Alternate the order of the subjects you
e islocated in a quiet, convenient place, study during the day to add variety to your
away from normal traffic patterns study. Try alternating between topics you
e contains a solid chair that encourages find most interesting and those you find least
Approach good posture (Avoid studying in bed; you'll be interesting.
your studying more likely to fall asleep and not accomplish e Approach your studying with enthusiasm,
with enthusiasm, your goals.) sincerity, and determination.
di;gf:}?; : ':j e uses comfortable, soft lighting with which e Once you've decided to study, begin imme-
‘ you can see clearly without eye strain diately. Don’t let anything interfere with your
¢ has a temperature between 65° and 70° F thought processes once you've begun.
e contains flowers or green plants, familiar e Concentrate on accomplishing one task at
‘ \ photos or paintings, and easy access to soft, a time, to the exclusion of everything else.
?‘@ instrumental background music. e Don't try to do two things at once, such
_,_.-—AV ,;\.\g. % \\ as studying and watching television or con-
B\ : Accentuate the positive versing with friends.
3. Y% Consider taping positive messages around e Work continuously without interruption for
- P your study space. Make signs with words a while, but don’t study for such a long period
of encouragement, such as, “You can do it!” that the whole experience becomes grueling
“Keep studying!” and “Remember the goal!” or boring.
These upbeat messages can help keep you ¢ Allow time for periodic breaks to give
going when your attention begins to waver. yourself a change of pace. Use these breaks to

ease your transition into studying a new topic.



e When studying in the evening, wind down
from your studies slowly. Don’t progress
directly from studying to sleeping.

Taking care of yourself

Never neglect your physical and mental
well-being in favor of longer study hours.
Maintaining physical and mental health are
critical for success in taking the NCLEX.
(See 4 to 6 weeks before the NCLEX.)

A few simple rules

You can increase your likelihood of passing
the test by following these simple health
rules:

e Get plenty of rest. You can’t think deeply
or concentrate for long periods when you're
tired.

e Eat nutritious meals. Maintaining your
energy level is impossible when you’re under-
nourished.

e Exercise regularly. Regular exercise,
preferably 30 minutes daily, helps you work
harder and think more clearly. As a result,
you'll study more efficiently and increase the
likelihood of success on the all-important
NCLEX.

Memory powers, activate!

If you're having trouble concentrating but
would rather push through than take a break,
try making your studying more active by
reading out loud. Active studying can renew

your powers of concentration. By reading
review material out loud to yourself, you're
engaging your ears as well as your eyes —
and making your studying a more active
process. Hearing the material out loud also
fosters memory and subsequent recall.

You can also rewrite in your own
words a few of the more difficult con-
cepts you're reviewing. Explaining these con-
cepts in writing forces you to think through
the material and can jump-start
your memory.

Kowabongal
Regular exercise
helps you work
harder and think

more clearly.

Study schedule

When you were creating your schedule,
you might have asked yourself, “How long
should I study? One hour at a stretch? Two
hours? Three?” To make the best use of \
your study time, you’ll need to answer those Dy

questions. S J/I
,.M_L(_L_ﬂ,#—u——-\
Optimum study time - AT
.y

Consider studying in 20- to 30-minute inter-
vals with a short break in-between. You
remember the material you study at the
beginning and end of a session best and tend
to remember less material studied in the
middle of the session. The total length of time
in each study session depends on you and the
amount of material you need to cover.

the test date.
* Find a study partner or form a study group.

With 4 to 6 weeks remaining before you plan to take the examination, take these steps:
* Focus on your areas of weakness. That way, you'll have time to review these areas again before

* Take a practice test to gauge your skill level early.
* Take time to eat, sleep, exercise, and socialize to avoid burnout.




Studying
getting dull?
Get creative

and liven it up.

% To-do list
|

* Take a review test to measure your progress.

1 week before the NCLEX

With 1 week remaining before the NCLEX examination, take these steps:

¢ Record key ideas and principles on note cards or audiotapes.
* Rest, eat well, and avoid thinking about the examination during nonstudy times.
* Treat yourself to one special event. You've been working hard, and you deserve it!

To thine own self be true

So what's the answer? It doesn’t matter as
long as you determine what’s best for you.
At the beginning of your NCLEX study
schedule, try study periods of varying
lengths. Pay close attention to those that
seem more successful.

Remember that you're a trained nurse who
is competent at assessment. Think of yourself
as a client, and assess your own progress.
Then implement the strategy that works best
for you.

Finding time to study

So does that mean that short sections of time
are useless? Not at all. We all have spaces in
our day that might otherwise be dead time.
(See I week before the NCLEX.) These are per-
fect times to review for the NCLEX but not to
cover new material because, by the time you
get deep into new material, your time will be
over. Always keep some flash cards or a small
notebook handy for situations when you have
a few extra minutes.

You'll be amazed how many short sessions
you can find in a day and how much reviewing
you can do in 5 minutes. The following occa-
sions offer short stretches of time you can use
for studying:

e eating breakfast
e waiting for, or riding on, a train or bus

e waiting in line at the bank, post office,
bookstore, or other places

¢ using exercise equipment, such as a tread-
mill.

Creative studying

Even when you study in a perfect study space
and concentrate better than ever, studying
for the NCLEX can get a little, well, dull. Even
people with terrific study habits occasionally feel
bored or sluggish. That’s why it’s important to
have some creative tricks in your study bag to
liven up your studying during those down times.
Creative studying doesn’t have to be hard
work. It involves making efforts to alter your
study habits a bit. Some techniques that
might help include studying with a partner or
group and creating flash cards or other audio-
visual study tools.

Study partners

Studying with a partner or group of students

(3 or 4 students at most) can be an excellent
way to energize your studying. Working with

a partner allows you to test each other on the
material you've reviewed. Your partner can give
you encouragement and motivation. Perhaps
most important, working with a partner can pro-
vide a welcome break from solitary studying.



What to look for in a partner
Exercise some care when choosing a study
partner or assembling a study group. A
partner who doesn’t fit your needs won’t help
you make the most of your study time. Look
for a partner who:

e possesses similar goals to yours. For
example, someone taking the NCLEX at
approximately the same date who feels the
same sense of urgency as you do might make
an excellent partner.

e possesses about the same level of
knowledge as you. Tutoring someone can
sometimes help you learn, but partnering
should be give-and-take so both partners can
gain knowledge.

e can study without excess chatting or inter-
ruptions. Socializing is an important part of
creative study but, remember, you still have
to pass the NCLEX — so stay serious!

Audiovisual tools

Using flash cards and other audiovisual tools
fosters retention and makes learning and
reviewing fun.

Flash Gordon? No, it’s Flash Card!

Flash cards can provide you with an excellent
study tool. The process of writing material

on a flash card will help you remember it.

In addition, flash cards are small and easily
portable, perfect for those 5-minute slivers of
time that show up during the day.

Creating a flash card should be fun. Use
magic markers, highlighters, and other col-
orful tools to make them visually stimulating.
The more effort you put into creating your
flash cards, the better you’ll remember the
material contained on the cards.

It wasn't

easy finding a
partner who has
the same study

habits | do.

Other visual tools

Flowcharts, drawings, diagrams, and other
image-oriented study aids can also help you
learn material more effectively. Substituting
images for text can be a great way to give
your eyes a break and recharge your brain.
Remember to use vivid colors to make your
creations visually engaging.

Hear’s the thing

If you learn more effectively when you

hear information rather than see it, con-
sider recording key ideas using a handheld
tape recorder. Recording information helps
promote memory because you say the
information aloud when taping and then listen
to it when playing it back. Like flash cards,
tapes are portable and perfect for those short
study periods during the day. (See The day
before the NCLEX.)

. Y To-do list
W 'tﬁ_"g

" Theday before the NCLEX

With 1 day before the NCLEX examination, take these steps:

¢ Drive to the test site, review traffic patterns, and find out where to park. If your route to the test site
occurs during heavy traffic or if you're expecting bad weather, set aside extra time to ensure prompt
arrival.

¢ Do something relaxing during the day.

¢ Avoid concentrating on the test.

 Eat well and avoid dwelling on the NCLEX during nonstudy periods.

e Call a supportive friend or relative for some last-minute words of encouragement.

 Get plenty of rest the night before and allow plenty of time in the morning.




Strategies for success

o Get up early.

* Leave your house early.

Good luck!

On the day of the NCLEX examination, take these steps:
* \Wear comfortable clothes, preferably with layers you can adjust to fit the room temperature.
e Arrive at the test site early with required paperwork in hand.

* Avoid looking at your notes as you wait for your test computer.
e Listen carefully to the instructions given before entering the test room.

Practice
questions provide
an excellent
means of marking
your progrese.

Practice questionﬁ

Practice questions should be an important
part of your NCLEX study strategy. Prac-
tice questions can improve your studying by
helping you review material and familiarizing
yourself with the exact style of questions
you'll encounter on the NCLEX.

Practice at the beginning
Consider working through some practice
questions as soon as you begin studying for
the NCLEX. For example, you might try a few
of the questions that appear at the end of each
chapter in this book.

If you do well, you probably know the
material contained in that chapter fairly
well and can spend less time reviewing that
particular topic. If you have trouble with the
questions, spend extra study time on that
topic.

I'm getting there

Practice questions can also provide an excel-
lent means of marking your progress. Don’t
worry if you have trouble answering the first
few practice questions you take; you’ll need
time to adjust to the way the questions are
asked. Eventually you'll become accustomed

to the question format and begin to focus
more on the questions themselves.

If you make practice questions a regular
part of your study regimen, you’ll be able to
notice areas in which you’re improving. You
can then adjust your study time accordingly.

Practice makes perfect

As you near the examination date, you should
increase the number of NCLEX practice
questions you answer at one sitting. This will
enable you to approximate the experience

of taking the actual NCLEX examination.
Using the Web site associated with this book,
you can create practice tests of any number
of questions. Note that 75 questions is the
minimum number of questions you’ll be
asked on the actual NCLEX examination. By
gradually tackling larger practice tests, you'll
increase your confidence, build test-taking
endurance, and strengthen the concentration
skills that enable you to succeed on the
NCLEX. (See The day of the NCLEX.)
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Cardiovascular

system

In this chapter,
you'll review:

& the function of the
heart, arteries, and
veins

“'tests used
to diagnose
cardiovascular
disorders

& common
cardiovascular
disorders.

Brush up on key
concepts

The heart, arteries, and veins make up the
cardiovascular system. These structures:

e transport life-supporting oxygen and nutri-
ents to cells

¢ help remove metabolic waste products

e carry hormones from one part of the body
to another.

At the center of the system, the heart pro-
pels blood through the body by continuous
rhythmic contractions.

At any time, you can review the major
points of this chapter by consulting the Cheat
sheet on pages 24 to 32.

2 atria & 2 ventricles
The heart is a muscular organ composed of
two atria and two ventricles.

A sac

The heart is surrounded by a pericardial
sac that consists of two layers: the visceral
(inner) layer and the parietal (outer) layer.

3 layers

The heart wall has three layers:

e epicardium (visceral pericardium), the
outer layer

e myocardium, the thick, muscular middle
layer

¢ endocardium, the inner layer.

4 valves

There are four heart valves. The tricuspid
valve (in the right side of the heart)

and mitral valve (in the left side of the

heart) lie between the atria and ventricles;
because of their location, they’re also called
atrioventricular (AV) valves. These valves pre-
vent backflow of blood into the atria when the

ventricles contract. The pulmonic semilunar
valve lies between the right ventricle and

the pulmonary artery. The aortic semilunar
valve lies between the left ventricle and the
aorta. These valves prevent backflow of blood
into the ventricles during diastole.

Pumping it in

The heart itself is nourished by blood

from two main arteries, the left coronary
artery and the right coronary artery. As it
branches off the aorta, the left coronary artery
branches into the left anterior descending
(LAD) artery and the circumflex artery. The
LAD artery then supplies blood to the anterior
wall of the left ventricle, the anterior ventric-
ular septum, and the apex of the left ventricle,
while the circumflex artery supplies blood to
the left atrium, the lateral and posterior por-
tions of the left ventricle.

The right coronary artery (RCA) fills the
groove between the atria and ventricles and
gives rise to the acute marginal artery, which
becomes the posterior descending artery. The
RCA supplies blood to the sinoatrial (SA) and
AV nodes, the septum, the right atrium, and
the right ventricle. The posterior descending
artery supplies the posterior and inferior wall
of the left ventricle and the posterior portion
of the right ventricle.

Pumping it through (and out)

Blood circulates through the heart following

this pathway:

¢ from the inferior and superior venae cavae

to the right atrium

¢ through the tricuspid valve to the right

ventricle

¢ through the pulmonic valve to the

pulmonary artery, to the lungs where blood is

oxygenated, through the pulmonary veins to

the left atrium

e through the mitral valve to the left ventricle
(Text continues on page 32.)
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Want a quick
overview of this
chapter? Check out
the Cheat sheet.
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Key signs and symptoms
¢ Commonly asymptomatic

Key test results
e Chest X-ray shows aneurysm.

Key treatments
¢ Abdominal aortic aneurysm resection

Key interventions

 Assess cardiovascular status, and monitor and
record vital signs.

¢ Monitor intake and output and laboratory studies.
¢ Observe the client for signs of hypovolemic
shock from aneurysm rupture, such as anxiety,
restlessness, severe back pain, decreased pulse
pressure, increased thready pulse, and pale,
cool, moist, clammy skin.

ANGINA

Key signs and symptoms

e Pain that may be substernal, crushing, or com-
pressing; may radiate to the arms, jaw, or back;
and usually lasts 3 to 5 minutes; usually occurs
after exertion, emotional excitement, or exposure
to cold but can also develop when the client is at
rest; in women, may manifest as atypical symp-
toms of pain, such as indigestion, back pain, and
less severe complaints of substernal pain

Key test results

¢ Electrocardiogram (ECG) shows ST-segment
depression and T-wave inversion during anginal
pain.

Key treatments
* Percutaneous transluminal coronary angioplasty
or coronary artery stent placement

Key interventions

¢ Assess for chest pain and evaluate its charac-
teristics.

* Administer medications, as prescribed. Hold
nitrates and notify physician for systolic blood
pressure less than 90 mm Hg. Hold beta-
adrenergic blocker and notify physician for heart
rate less than 60 beats/minute.

* Obtain 12-lead ECG during an acute attack.

Cardiovascular refresher

ARRHYTHMIAS

Key signs and symptoms
Atrial fibrillation

* Commonly asymptomatic

e [rregular pulse with no pattern to the irregularity
Asystole

e Unresponsive

e Apnea

e Cyanosis

* No palpable blood pressure
e Pulselessness

Ventricular fibrillation

e Unresponsive

e Apnea

* No palpable blood pressure
* Pulselessness

Ventricular tachycardia

e Diaphoresis

¢ Hypotension

* Weak or absent pulse

e Dizziness

Key test results

Atrial fibrillation

 ECG shows irregular atrial rhythm, atrial rate
possibly greater than 400 beats/minute, irregular
ventricular rhythm, QRS complexes of uniform
configuration and duration, indiscernible PR
interval, and no P waves (fibrillation waves).
Asystole

* ECG shows no atrial or ventricular rate or
rhythm and no discernible P waves, QRS
complexes, or T waves.

Ventricular fibrillation

¢ ECG shows rapid and chaotic ventricu-

lar rhythm, wide and irregular or absent QRS
complexes, and no visible P waves.

Ventricular tachycardia

 ECG shows ventricular rate of 140 to 220 beats/
minute, wide and bizarre QRS complexes, and no
discernible P waves. Ventricular tachycardia may
start or stop suddenly.



Cardiovascular refresher (continued)

ARRHYTHMIAS (conTINUED)

Key treatments

Atrial fibrillation

e Antiarrhythmics (if client is stable): amiodarone (Cordarone),
digoxin (Lanoxin), diltiazem (Cardizem), procainamide, verapamil
(Calan)

e Synchronized cardioversion (if client is unstable)

Asystole

e Cardiopulmonary resuscitation (CPR)

e Advanced cardiac life support (ACLS) protocol for endotra-
cheal intubation and possible transcutaneous pacing

e Antiarrhythmics: atropine, epinephrine per ACLS protocol
Ventricular fibrillation

e CPR

* Defibrillation

¢ ACLS protocol for endotracheal intubation

e Antiarrhythmics: amiodarone (Cordarone), epinephrine, lido-
caine (Xylocaine), magnesium sulfate, procainamide, vasopres-
sin per ACLS protocol

Ventricular tachycardia

¢ CPR, if pulseless

e Defibrillation

e Antiarrhythmics: amiodarone (Cordarone), epinephrine, lido-
caine (Xylocaine), magnesium sulfate, procainamide

» ACLS protocol for endotracheal intubation, if pulseless

Key interventions

e |f the client’s pulse is abnormally rapid, slow, or irregular,
watch for signs of hypoperfusion, such as hypotension and
altered mental status.

e When life-threatening arrhythmias develop, rapidly assess the
level of consciousness, respirations, and pulse.

e Initiate CPR, if indicated.

e |f trained, perform defibrillation early for ventricular tachycar-
dia and ventricular fibrillation.

¢ Administer medications as needed, and prepare for medical
procedures (for example, cardioversion) if indicated.

* Provide adequate oxygen and reduce the heart’s workload,
while carefully maintaining metabolic, neurologic, respiratory,
and hemodynamic status. Follow ACLS protocol for endotracheal
intubation.

CARDIAC TAMPONADE

Key signs and symptoms

e Muffled heart sounds on auscultation
* Narrow pulse pressure

e Jugular vein distention

e Pulsus paradoxus (an abnormal inspiratory drop in systemic
blood pressure greater than 15 mm Hg)

* Restlessness

e Upright, leaning forward posture

Key test results

e Chest X-ray shows slightly widened mediastinum and cardio-
megaly.

¢ Echocardiography records pericardial effusion with signs of
right ventricular and atrial compression.

¢ ECG may reveal changes produced by acute pericarditis. This
test rarely reveals tamponade but is useful to rule out other
cardiac disorders.

Key treatments

e Surgery: pericardiocentesis (needle aspiration of the peri-
cardial cavity) or surgical creation of an opening to drain fluid,
thoracotomy

» Adrenergic agent: epinephrine

* Inotropic agent: dopamine

Key interventions

If the client needs pericardiocentesis

* Keep a pericardial aspiration needle attached to a 50-ml
syringe by a three-way stopcock, an ECG machine, and an
emergency cart with a defibrillator at the bedside. Make sure the
equipment is turned on and ready for immediate use.

e Position the client at a 45- to 60-degree angle. Connect the
precordial ECG lead to the hub of the aspiration needle with an
alligator clamp and connecting wire. When the needle touches
the myocardium during fluid aspiration, an ST-segment elevation
or premature ventricular contractions appear.

* Monitor blood pressure and central venous pressure (CVP)
during and after pericardiocentesis to monitor for complications
such as hypotension, which may indicate cardiac chamber
puncture.

» Watch for complications of pericardiocentesis, such as ven-
tricular fibrillation, vasovagal response, or coronary artery or
cardiac chamber puncture.

If the client needs a thoracotomy

¢ Explain the procedure to the client. Tell him what to expect
postoperatively (chest tubes and chest tube drainage system,
administration of oxygen). Teach him how to turn, deep-breathe,
and cough.

¢ Maintain the chest tube drainage system and be alert for com-
plications, such as hemorrhage and arrhythmias.

(continued)



Cardiovascular refresher (continued)

CARDIOGENIC SHOCK

Key signs and symptoms

e Cold, clammy skin

* Hypotension (systolic pressure below 90 mm Hg)
* Narrow pulse pressure

e Qliguria (urine output of less than 30 ml/hour)

e Tachycardia or other arrhythmias

Key test results
 ECG shows myocardial infarction (MI) (enlarged Q wave, ele-
vated ST segment).

Key treatments

e Intra-aortic balloon pump

* Adrenergic agent: epinephrine

e Cardiac glycoside: digoxin (Lanoxin)

e Cardiac inotropes: dopamine, dobutamine, inamrinone
(Amrinone), milrinone

e Diuretics: furosemide (Lasix), bumetanide (Bumex), metolazone
(Zaroxolyn)

* Vasodilators: nitroprusside (Nitropress), nitroglycerin

* \/asopressor: norepinephrine (Levophed)

Key interventions

e Assess cardiovascular status, including hemodynamic vari-
ables, vital signs, heart sounds, capillary refill, skin temperature,
and peripheral pulses.

» Assess respiratory status, including breath sounds and arterial
blood gas levels.

» Administer L.V. fluids, oxygen, and medications, as prescribed.

CARDIOMYOPATHY
Key signs and symptoms
* Murmur, third (S3) and fourth (S,) heart sounds

Key test results
 ECG shows left ventricular hypertrophy and nonspecific
changes.

Key treatments

e Dual-chamber pacing (for hypertrophic cardiomyopathy)

e Beta-adrenergic blockers: propranolol (Inderal), nadolol
(Corgard), metoprolol (Lopressor) for hypertrophic
cardiomyopathy

e Calcium channel blockers: verapamil (Calan), diltiazem
(Cardizem) for hypertrophic cardiomyopathy

e Diuretics: furosemide (Lasix), bumetanide (Bumex), metolazone
(Zaroxolyn) for dilated cardiomyopathy

* Inotropic agents: dobutamine, milrinone, digoxin (Lanoxin) for
dilated cardiomyopathy

e Oral anticoagulant: warfarin (Coumadin) for dilated and hyper-
trophic cardiomyopathy

Key interventions

* Monitor ECG.

 Assess cardiovascular status, vital signs, and hemodynamic
variables.

* Administer oxygen and medications, as prescribed.

CORONARY ARTERY DISEASE

Key signs and symptoms

¢ Angina (chest pain) that may be substernal, crushing, or com-
pressing; may radiate to the arms, jaw, or back; usually lasts 3 to
5 minutes; and usually occurs after exertion, emotional excite-
ment, or exposure to cold but can also develop when the clientis
atrest

Key test results

¢ Blood chemistry tests show increased cholesterol (decreased
high-density lipoproteins, increased low-density lipoproteins).

¢ ECG or Holter monitoring shows ST-segment depression and
T-wave inversion during an anginal episode.

Key treatments

¢ Activity changes, including weight loss, if necessary

* Dietary changes, including establishing a low-sodium, low-
cholesterol, low-fat diet with increased dietary fiber (low-calorie
only if appropriate)

e Antilipemic agents: cholestyramine (Questran), lovastatin
(Mevacor), simvastatin (Zocor), nicotinic acid (Niacor), gemfib-
rozil (Lopid), colestipol (Colestid)

¢ Low-dose aspirin therapy

Key interventions

e Obtain ECG during anginal episodes.

» Assess cardiovascular status, including vital signs and hemo-
dynamic variables.

» Administer nitroglycerin for anginal episodes.

¢ Administer oxygen therapy during anginal episodes.

¢ Monitor intake and output.

* Monitor laboratory studies.

ENDOCARDITIS

Key signs and symptoms
e Chills

e Fatigue

e Loud, regurgitant murmur

Key test results

e Echocardiography may identify valvular damage.

* ECG may show atrial fibrillation and other arrhythmias that
accompany valvular disease.

» Three or more blood cultures in a 24- to 48-hour period identify
the causative organism in up to 90% of clients.



Cardiovascular refresher (continued)

ENDOCARDITIS (conTiNUED)

Key treatments

¢ Maintaining sufficient fluid intake

e Antibiotics: based on infecting organism
* Aspirin

Key interventions

e Watch for signs of embolization (hematuria, pleuritic chest
pain, left upper quadrant pain, and paresis), a common occur-
rence during the first 3 months of treatment.

 Monitor the client’s renal status (blood urea nitrogen
[BUN] levels, serum creatinine, creatinine clearance, and
urine output).

 Observe for signs of heart failure, such as dyspnea, tachy-
pnea, tachycardia, crackles, jugular vein distention, edema, and
weight gain.

* Make sure a susceptible client understands the need for
prophylactic antibiotics before, during, and after dental work,
childbirth, and genitourinary, Gl, or gynecologic procedures.

HEART FAILURE

Key signs and symptoms
Left-sided failure

e Crackles

* Dyspnea

* Gallop rhythm: S, Sy
Right-sided failure

¢ Dependent edema

e Jugular vein distention
* Weight gain

Key test results

Left-sided failure

e B-type natriuretic peptide (BNP) levels are elevated.

e Chest X-ray shows increased pulmonary congestion and left
ventricular hypertrophy.

e Arterial blood gas (ABG) levels indicate hypoxemia and hyper-
capnia.

Right-sided failure

* BNP levels are elevated.

e Chest X-ray reveals pulmonary congestion, cardiomegaly, and
pleural effusions.

* ABG levels indicate hypoxemia and hypercapnia.

Key treatments

e Human BNP: nesiritide (Natrecor)

e Angiotensin-converting enzyme (ACE) inhibitors: captopril
(Capoten), enalapril (Vasotec), lisinopril (Prinivil)

¢ Diuretics: furosemide (Lasix), bumetanide (Bumex), metolazone
(Zaroxolyn)

e Cardiac glycoside: digoxin (Lanoxin)

* Inotropic agents: dopamine, dobutamine, inamrinone
(Amrinone), milrinone

* Nitrates: isosorbide (Isordil), nitroglycerin

e Vasodilator: nitroprusside (Nitropress)

Key interventions

» Assess cardiovascular status, including vital signs and hemo-
dynamic variables.

» Assess respiratory status and oxygenation.

¢ Keep the client in semi-Fowler’s position.

¢ Administer oxygen.

* Weigh the client daily.

HYPERTENSION

Key signs and symptoms

e Asymptomatic

¢ Headache

e Vision disturbances, including blindness

Key test results
* Blood pressure measurements result in sustained readings
higher than 140/90 mm Hg.

Key treatments

¢ Activity changes: regular exercise to reduce weight

* Dietary changes: establishing a low-sodium diet and limiting
alcohol intake

» ACE inhibitors: captopril (Capoten), enalapril (Vasotec), lisino-
pril (Prinivil)

¢ Antihypertensives: methyldopa, hydralazine, prazosin
(Minipress), doxazosin (Cardura)

* Diuretics: furosemide (Lasix), spironolactone (Aldactone),
hydrochlorothiazide (Microzide), bumetanide (Bumex)

Key interventions
¢ Take an average of two or more blood pressure readings
rather than relying on a single, possibly abnormal reading.

HYPOVOLEMIC SHOCK

Key signs and symptoms

e Cold, pale, clammy skin

* Decreased sensorium

* Hypotension with narrowing pulse pressure
* Reduced urine output (less than 25 ml/hour)
¢ Tachycardia

(continued)



Cardiovascular refresher (continued)

HYPOVOLEMIC SHOCK (conTiNUED)

Key test results

* Blood tests show elevated potassium, serum lactate, and

BUN levels; increased urine specific gravity (greater than 1.020)
and urine osmolality; decreased blood pH; decreased partial
pressure of arterial oxygen; increased partial pressure of arterial
carbon dioxide; and possible decreased hemoglobin and hemat-
ocrit (if the client is bleeding).

» ABG analysis reveals metabolic acidosis.

Key treatments
* Blood and fluid replacement
e Control of bleeding

Key interventions

* Record blood pressure, pulse rate, peripheral pulses,
respiratory rate, and pulse oximetry every 15 minutes and monitor
the ECG continuously. A systolic blood pressure lower than

80 mm Hg usually results in inadequate coronary artery blood
flow, cardiac ischemia, arrhythmias, and further complications
of low cardiac output. When blood pressure drops below

80 mm Hg, increase the oxygen flow rate and notify the physician
immediately.

e Insert large-bore (14G) I.V. catheters and infuse normal saline,
lactated Ringer’s solution, and appropriate blood products as
indicated.

e Insert an indwelling urinary catheter to measure hourly urine
output. If output is less than 30 ml/hour in adults, increase the
fluid infusion rate but watch for signs of fluid overload such as
an increase in pulmonary artery wedge pressure (PAWP). Notify
the physician if urine output doesn’t improve. An osmotic diuretic
such as mannitol (Osmitrol) may be ordered.

¢ Monitor hemodynamic parameters (CVP, pulmonary artery
pressure [PAP], and PAWP).

* During therapy, assess skin color and temperature and

note any changes. Cold, clammy skin may be a sign of
continuing peripheral vascular constriction, indicating pro-
gressive shock.

MYOCARDIAL INFARCTION

Key signs and symptoms

* Crushing substernal chest pain that may radiate to the jaw,
back, and arms; lasts longer than anginal pain; is unrelieved
by rest or nitroglycerin; may not be present (in asymptomatic
or silent MI); in women, possible atypical symptoms of pain or
fatigue

Key test results
* ECG shows an enlarged Q wave, an elevated or a depressed
ST segment, and T-wave inversion.

Key treatments

e Anticoagulants: aspirin, dalteparin (Fragmin), enoxaparin
(Lovenox), heparin L.V. after thrombolytic therapy

» Thrombolytic therapy: alteplase (Activase), streptokinase
(Streptase), reteplase (Retavase); should be given within 6 hours
of onset of symptoms but most effective when started within

3 hours

¢ Oxygen therapy

* Nitrate: nitroglycerin .V.

 Analgesic: morphine V.

Key interventions

» Assess cardiovascular and respiratory status.
e Obtain an ECG reading during acute pain.

¢ Administer medications.

MYOCARDITIS

Key signs and symptoms

e Arrhythmias (S; and S, gallops, faint S;)
¢ Dyspnea

* Fatigue

* Fever

Key test results

e ECG typically shows diffuse ST-segment and T-wave abnor-
malities (as in pericarditis), conduction defects (prolonged PR
interval), and other supraventricular arrhythmias.

¢ Endomyocardial biopsy confirms the diagnosis, but a negative
biopsy doesn’t exclude the diagnosis. A repeat biopsy may be
needed.

Key treatments

* Bed rest

e Antiarrhythmics: amiodarone (Cordarone), procainamide

e Antibiotics: according to sensitivity of infecting organism

e Cardiac glycoside: digoxin (Lanoxin) to increase myocardial
contractility

e Diuretic: furosemide (Lasix)

Key interventions

¢ Assess cardiovascular status frequently to monitor for signs

of heart failure, such as dyspnea, hypotension, and tachycardia.
Check for changes in cardiac rhythm or conduction.

* Stress the importance of bed rest. Assist with bathing as
necessary; provide a bedside commode. Reassure the client that
activity limitations are temporary.



Cardiovascular refresher (continued)

PERICARDITIS

Key signs and symptoms

Acute pericarditis

e Pericardial friction rub (grating sound heard as the heart
moves)

e Sharp and usually sudden pain that usually starts over the ster-
num and radiates to the neck, shoulders, back, and arms (unlike
the pain of MI, pericardial pain is commonly pleuritic, increasing
with deep inspiration and decreasing when the client sits up and
leans forward, pulling the heart away from the diaphragmatic
pleurae of the lungs)

Chronic pericarditis

e Pericardial friction rub

* Symptoms similar to those of chronic right-sided heart failure
(fluid retention, ascites, hepatomegaly)

Key test results

* Echocardiography confirms the diagnosis when it shows an
echo-free space between the ventricular wall and the pericar-
dium (in cases of pleural effusion).

* ECG shows the following changes in acute pericarditis:
elevation of ST segments in the standard limb leads and most
precordial leads without significant changes in QRS morphology
that occur with MI, atrial ectopic rhythms such as atrial fibrilla-
tion, and diminished QRS voltage in pericardial effusion.

Key treatments

* Bed rest

e Surgery: pericardiocentesis (in cases of cardiac tamponade),
partial pericardectomy (for recurrent pericarditis), total pericar-
dectomy (for constrictive pericarditis)

e Antibiotics: according to sensitivity of infecting organism

Key interventions

* Provide complete bed rest.

* Assess pain in relation to respiration and body position.
e Place the clientin an upright position.

* Provide analgesics and oxygen, and reassure the client
with acute pericarditis that his condition is temporary and
treatable.

PERIPHERAL ARTERY DISEASE

Key signs and symptoms

Femoral, popliteal, or innominate arteries

¢ Mottling of the extremity

e Pallor

e Paralysis and paresthesia in the affected arm or leg

e Pulselessness distal to the occlusion

e Sudden and localized pain in the affected arm or leg (most
common symptom)

* Temperature change that occurs distal to the occlusion

Internal and external carotid arteries

e Transient ischemic attacks (TIAs), which produce transient
monocular blindness, dysarthria, hemiparesis, possible aphasia,
confusion, decreased mentation, headache

Subclavian artery

e Subclavian steel syndrome (characterized by the backflow
of blood from the brain through the vertebral artery on the
same side as the occlusion into the subclavian artery distal to
the occlusion; clinical effects of vertebrobasilar occlusion and
exercise-induced arm claudication)

Vertebral and basilar arteries

* TIAs, which produce binocular vision disturbances, vertigo,
dysarthria, and falling down without loss of consciousness

Key test results

* Arteriography demonstrates the type (thrombus or embolus),
location, and degree of obstruction and collateral circulation.
 Doppler ultrasonography shows decreased blood flow distal to
the occlusion.

Key treatments

e Surgery (for acute arterial occlusion): atherectomy, balloon
angioplasty, bypass graft, embolectomy, laser angioplasty,
patch grafting, stent placement, thromboendarterectomy, or
amputation

¢ Thrombolytic agents: alteplase (Activase), streptokinase
(Streptase)

Key interventions

Preoperatively (during an acute episode)

* Assess the client’s circulatory status by checking for the most
distal pulses and by inspecting his skin color and temperature.
* Provide pain relief as needed.

e Administer L.V. heparin, as needed, using an infusion pump.

» Watch for signs of fluid and electrolyte imbalance, and monitor
intake and output for signs of renal failure (urine output less than
30 ml/hour).

Postoperatively

¢ Monitor the client’s vital signs. Continuously assess his
circulatory function by inspecting skin color and temperature
and by checking for distal pulses. In charting, compare earlier
assessments and observations. Watch closely for signs of hem-
orrhage (tachycardia, hypotension), and check dressings for
excessive bleeding.

¢ In carotid, innominate, vertebral, or subclavian artery occlu-
sion, assess neurologic status frequently for changes in level of
consciousness or muscle strength and pupil size.

* In mesenteric artery occlusion, connect a nasogastric tube to
low intermittent suction. Monitor intake and output. (Low urine
output may indicate damage to renal arteries during surgery.)
Assess abdominal status.

(continued)
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PERIPHERAL ARTERY DISEASE (conTINUED)

¢ In saddle block occlusion, check distal pulses for adequate
circulation. Watch for signs of renal failure and mesenteric
artery occlusion (severe abdominal pain) and cardiac arrhyth-
mias, which may precipitate embolus formation.

e Iniliac artery occlusion, monitor urine output for signs of renal
failure from decreased perfusion to the kidneys as a result of
surgery. Provide meticulous catheter care.

* In both femoral and popliteal artery occlusions, monitor
peripheral pulses. Assist with early ambulation, but discourage
prolonged sitting.

RAYNAUD'S DISEASE

Key signs and symptoms

* Numbness and tingling that are relieved by warmth

e Typically, blanching of the skin on the fingers, which then
becomes cyanotic before changing to red (after exposure to cold
or stress)

Key test results
e Arteriography reveals vasospasm.

Key treatments

* Activity changes: avoidance of cold

» Smoking cessation (if appropriate)

e Surgery (used in fewer than one-quarter of clients): sympa-
thectomy

e Calcium channel blockers: diltiazem (Cardizem), nifedipine
(Procardia)

Key interventions

» Warn against exposure to the cold. Tell the client to wear
mittens or gloves in cold weather or when handling cold items or
defrosting the freezer.

RHEUMATIC FEVER AND RHEUMATIC HEART DISEASE
Key signs and symptoms

* Carditis

e Temperature of 100.4° F (38° C) or greater

* Migratory joint pain or polyarthritis

Key test results

* Blood tests show elevated white blood cell count and erythro-
cyte sedimentation rate and slight anemia during inflammation.
e Cardiac enzyme levels may be increased in severe carditis.

e C-reactive protein is positive (especially during the acute
phase).

Key treatments

* Bed rest (in severe cases)

e Surgery: corrective valvular surgery (in cases of persistent
heart failure)

e Antibiotics: erythromycin (Erythrocin), penicillin (Pfizerpen)
¢ Nonsteroidal anti-inflammatory drugs: aspirin, indomethacin
(Indocin)

Key interventions

» Before giving penicillin, ask the client if he's ever had a hyper-
sensitivity reaction to it. Even if the client has never had a reac-
tion to penicillin, warn that such a reaction is possible.

¢ Instruct the client to watch for and report early signs of heart
failure, such as dyspnea and a hacking, nonproductive cough.

¢ \Warn the client to watch for and immediately report signs of
recurrent streptococcal infection — sudden sore throat, diffuse
throat redness and oropharyngeal exudate, swollen and tender
cervical lymph glands, pain on swallowing, a temperature of 101°
to 104° F (38.3° to 40° C), headache, and nausea. Urge the client
to stay away from people with respiratory tract infections.

THORACIC AORTIC ANEURYSM

Key signs and symptoms

Ascending aneurysm

e Pain (described as severe, boring, and ripping and extending to
the neck, shoulders, lower back, or abdomen)

» Unequal intensities of the right carotid and left radial pulses
Descending aneurysm

e Pain (described as sharp and tearing, usually starting suddenly
between the shoulder blades and possibly radiating to the chest)
Transverse aneurysm

* Dyspnea

e Pain (described as sharp and tearing and radiating to the
shoulders)

Key test results

¢ Aortography, the definitive test, shows the lumen of the aneu-
rysm, its size and location, and the false lumen in a dissecting
aneurysm.

 Chest X-ray shows widening of the aorta.

¢ Computed tomography scan confirms and locates the aneu-
rysm and may be used to monitor its progression.

Key treatments

e Surgery: resection of aneurysm with a Dacron or Teflon graft
replacement, possible replacement of aortic valve

* Analgesic: morphine

e Antihypertensives: nitroprusside (Nitropress), labetalol
(Trandate)

 Negative inotropic: propranolol (Inderal)

Key interventions
¢ Monitor the client’s blood pressure, PAWP, and CVP. Also
evaluate pain, breathing, and carotid, radial, and femoral pulses.
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THORACIC AORTIC ANEURYSM (coNTINUED)

* Review laboratory test results, which must include a complete
blood count, differential, electrolytes, typing and crossmatching
for whole blood, ABG studies, and urinalysis.

e Insert an indwelling urinary catheter and monitor intake and
output.

e Carefully monitor nitroprusside L.V. infusion rate; use a sepa-
rate L.V. line for infusion. Adjust the dose by slowly increasing
the infusion rate. Meanwhile, check blood pressure every

5 minutes until it stabilizes.

o \With suspected bleeding from an aneurysm, prepare to give a
blood transfusion.

After repair of thoracic aneurysm

* Evaluate the client’s level of consciousness. Monitor vital
signs, PAP, PAWP, CVP, pulse rate, urine output, and pain.

e Check respiratory function. Carefully observe and record the
type and amount of chest tube drainage, and frequently assess
heart and breath sounds.

* Monitor .V. therapy to prevent fluid excess, which may occur
with rapid fluid replacement.

* Give medications as appropriate to help improve the client’s
condition.

THROMBOPHLEBITIS

Key signs and symptoms

Deep vein thrombophlebitis

e Cramping calf pain (may be painless)

e Edema

* Tenderness to touch

Superficial vein thrombophlebitis

* Redness along the vein

e \Warmth and tenderness along the vein

Key test results
* Photoplethysmography shows venous-filling defects.
* Ultrasound reveals decreased blood flow.

Key treatments

e Activity changes: maintaining bed rest and elevating the
affected extremity

e Anticoagulants: warfarin (Coumadin), heparin, enoxaparin
(Lovenox)

e Anti-inflammatory agents: aspirin, dalteparin (Fragmin)

« Fibrinolytic agent: streptokinase (Streptase)

Key interventions

* Assess pulmonary status.

» Maintain bed rest, and elevate the affected extremity.
* Perform neurovascular checks.

e Monitor laboratory values.

e Apply warm, moist compresses to improve circulation.

VALVULAR HEART DISEASE
Key signs and symptoms
Aortic insufficiency

¢ Angina

¢ Cough

* Dyspnea

e Fatigue

e Palpitations

Mitral insufficiency

¢ Angina

¢ Dyspnea

* Fatigue

¢ Orthopnea

e Peripheral edema
Mitral stenosis

¢ Dyspnea on exertion

* Fatigue

e QOrthopnea

e Palpitations

e Peripheral edema

¢ Weakness

Mitral valve prolapse

* Possibly asymptomatic
* Palpitations

Tricuspid insufficiency

¢ Dyspnea

* Fatigue

Key test results

Aortic insufficiency

* Echocardiography shows left ventricular enlargement.

* X-ray shows left ventricular enlargement and pulmonary vein
congestion.

Mitral insufficiency

e Cardiac catheterization shows mitral insufficiency and ele-
vated atrial pressure and PAWP.

Mitral stenosis

» Cardiac catheterization shows diastolic pressure gradient
across valve and elevated left atrial and PAWP.

¢ Echocardiography shows thickened mitral valve leaflets.

* ECG shows left atrial hypertrophy.

* X-ray shows left atrial and ventricular enlargement.

Mitral valve prolapse

* ECG shows prolapse of the mitral valve into the left atrium.
Tricuspid insufficiency

¢ Echocardiography shows systolic prolapse of the tricuspid valve.
 ECG shows right atrial or right ventricular hypertrophy.

e X-ray shows right atrial dilation and right ventricular
enlargement.

(continued)
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VALVULAR HEART DISEASE (coNTINUED)

Key treatments

e Surgery: open-heart surgery using cardiopulmonary bypass for
valve replacement (in severe cases)

e Anticoagulant: warfarin (Coumadin) to prevent thrombus
formation around diseased or replaced valves

Key interventions

* Place the clientin an upright position.

* Maintain bed rest and provide assistance with bathing.

e |f the client undergoes surgery, watch for hypotension,
arrhythmias, and thrombus formation. Monitor vital signs, ABG
levels, intake and output, daily weight, blood chemistries, chest

X-rays, and pulmonary artery catheter readings.

» Watch closely for signs of heart failure or pulmonary edema
and for adverse effects of drug therapy.

Cardiac output
is the total amount
of blood ejected
from a ventricle per
minute.

f)

blood flows from
the heart, think
Arteries away and
veto, for veins to.

Arteries away —
arteries carry oxy-
genated blood away
from the heart to
the tissues. Yeto
— veins, by con-
trast, carry blood
to the heart.

e through the aortic valve to the aorta and
throughout the body.

The body electric

The system that conducts electrical impulses
and coordinates the heart’s contractions
consists of the SA node, internodal tracts,
AV node, bundle of His, right and left bundle
branches, and Purkinje fibers.

A normal electrical impulse is initiated at
the SA node, the heart’s intrinsic pacemaker,
which results in the following chain of events:
e atrial depolarization
e atrial contraction
e impulse transmission to the AV node
e impulse transmission to the bundle of His,
bundle branches, and Purkinje fibers
e ventricular depolarization
e ventricular contraction
e ventricular repolarization.

How’s it working?

Cardiac function can be assessed by
measuring the following parameters:

e Stroke volume (SV) is the amount of
blood ejected from a ventricle with each beat
(normally, 70 ml).

e Cardiac output (CO) is the total amount
of blood ejected from a ventricle per minute.
Cardiac output equals stroke volume multi-
plied by heart rate (HR) (CO = SV X HR).

¢ Ejection fraction is the percent of left
ventricular end-diastolic volume ejected dur-
ing systole (normally, 60% to 70%).

A system of canals
Blood flows throughout the body via
arteries and veins as well as through smaller

vessels such as arterioles, capillaries, and
venules:
¢ Arteries are three-layered vessels (intima,
media, adventitia) that carry oxygenated
blood from the heart to the tissues.
¢ Arterioles are small-resistance vessels
that feed into capillaries.
¢ (Capillaries join arterioles to venules (larger,
lower-pressured vessels than arterioles), where
nutrients and wastes are exchanged.
e Venules join capillaries to veins.
¢ Veins are large-capacity, low-pressure
vessels that return unoxygenated blood to the
heart.

Think of these vessels as a series of large
and small canals forming an interlocking
system of blood flow.

Keep abreast of
diagnostic tests

Here are the most important tests used to
diagnose cardiovascular disorders, along with
common nursing interventions associated
with each test.

Graphing the heart’s electrical
activity

Electrocardiography is a noninvasive test
that gives a graphic representation of the
heart’s electrical activity.

Nursing actions
e Determine the client’s ability to lie still for
several minutes.



e Reassure the client that electrical shock
won’t occur.

e Apply the electrodes to clean, dry skin.

e Interpret the electrocardiogram (ECG) for
changes, such as life-threatening arrhythmias
or ischemia.

24-hour record of the heart
Ambulatory ECG, also known as Holter
monitoring, is a noninvasive test that records
the heart’s electrical activity and cardiac
events over a 24-hour period.

Nursing actions

e Explain the purpose of Holter monitoring.
e Instruct the client to keep an activity diary.
e Advise the client not to bathe or shower,
operate machinery, or use a microwave

oven or an electric shaver while wearing the
monitor.

View through a catheter

Cardiac catheterization and arteriography
(also called angiography) involve an injection
of radiopaque dye through a catheter, after
which a fluoroscope is used to examine the
coronary arteries and intracardiac structures.
The procedure is also used to monitor major
intracardiac pressures, oxygenation, and
cardiac output.

Nursing actions

Before the procedure

e Withhold the client’s food and fluids after
midnight.

e Administer daily medications as ordered
by the physician.

e Discuss any anxiety the client may have
about the procedure.

e Assess and record baseline vital signs and
peripheral pulses.

e Make sure that written, informed consent
has been obtained.

e Inform the client about possible nausea,
chest pain, flushing of the face, or a sudden
urge to urinate from the injection of radi-
opaque dye.

¢ Note the client’s allergies to seafood,
iodine, or radiopaque dyes.

After the procedure

e Monitor vital signs, peripheral pulses, and
the injection site for bleeding.

e Maintain a pressure dressing and bed rest
as ordered after the procedure.

e Encourage fluids unless contraindicated.

e Monitor for complaints of chest pain, and
report any complaints immediately.

e If bleeding occurs at the site, apply manual
pressure until the bleeding stops.

Echoing heart structures
Echocardiography is a noninvasive examina-
tion of the heart that uses echoes from sound
waves to visualize intracardiac structures and
monitor the direction of blood flow.

Nursing actions

e Determine the client’s ability to lie still for
30 to 60 minutes.

¢ Explain the procedure to the client.

Jog and monitor

An exercise ECG, also known as a stress test,
is a noninvasive test that studies the heart’s
electrical activity and monitors for ischemic
events during levels of increasing exercise.

Nursing actions

e Explain the procedure to the client.

e Withhold food and fluids for 2 to 4 hours
before the test.

¢ Instruct the client to wear loose-fitting
clothing and supportive shoes.

e Perform a cardiopulmonary assessment.
e Tell the client to report chest discomfort,
shortness of breath, fatigue, leg cramps, or
dizziness immediately if it occurs during the
test.

No fallout here

Nuclear cardiology examines the heart
using radioisotopes. After 1.V. injection of the
isotopes, a monitor is used to read images of
myocardial perfusion and contractility.

Nursing actions

Before the procedure

e Explain the procedure.

e Make sure that written, informed consent
has been obtained.

e Determine the client’s ability to lie still
during the procedure.

After the procedure

e Examine the injection site for bleeding.

Cardiac
catheterization

is an invasive
procedure. Be aware
of the complications
that may occur.




Cardiovascular system

Hemodynamic
monitoring uses
a balloon-tipped
catheter to measure
cardiac output.

ABGs
assess acid-
base status.

A complete picture of arterial blood
supply

Digital subtraction angiography is an inva-
sive procedure involving fluoroscopy with an
image intensifier. This test allows complete
visualization of the arterial blood supply to a
specific area.

Nursing actions

Before the procedure

e Determine the client’s ability to lie still
during the test.

e Make sure that written, informed consent
has been obtained.

After the procedure

e Monitor the client’s vital signs.

e Check the insertion site for bleeding.
e Instruct the client to drink at least 1 gt
(1 L) of fluid after the procedure.

Balloon and blood flow

Hemodynamic monitoring, also known

as single procedure monitoring or continuous
monitoring, uses a balloon-tipped, flow-directed
pulmonary artery catheter to measure intra-
cardiac pressures and cardiac output.

Nursing actions

Before the procedure

¢ Explain the procedure to the client.

e Make sure that written, informed consent
has been obtained.

After the procedure

¢ Check the insertion site for signs of
infection.

e Assess for such complications as arrhyth-
mias, hemorrhage, clot formation, air
embolus, and spontaneous wedging of the
catheter balloon.

e Monitor the pressure tracings and record
readings.

One for the photo album

A chest X-ray supplies a radiographic picture
that determines the size and position of the
heart. It can also detect the presence of fluid
in the lungs and other abnormalities such as
pneumothorax.

Nursing actions
e Determine the client’s ability to hold his
breath.

e Ensure that the client removes all jewelry
before the X-ray is taken.

Blood to the lab, part 1

Blood chemistry tests use blood samples
to measure blood urea nitrogen (BUN),
creatinine, sodium, potassium, bicarbonate,
glucose, magnesium, calcium, phosphorus,
cholesterol, triglycerides, creatine kinase
(CK), CK isoenzymes, aspartate amino-
transferase (AST), cardiac troponin levels,
myoglobin, lactate dehydrogenase (LD), and
LD isoenzymes.

Nursing actions

e Note any drugs the client is taking that
may alter test results.

e Restrict the client’s exercise before the
blood sample is drawn.

e Withhold I.M. injections or note the time
of the injection on the laboratory slip (after
CKlevels).

e Withhold food and fluids, as ordered.

e Assess the venipuncture site for bleeding.

Blood to the lab, part 2

Hematologic studies use blood samples

to analyze and measure red blood cell and
white blood cell (WBC) counts, erythrocyte
sedimentation rate (ESR), prothrombin time,
International Normalized Ratio, partial throm-
boplastin time, platelet count, hemoglobin
(Hb) level, and hematocrit (Hct).

Nursing actions

e Note any drugs that might alter test results
before the procedure.

e Assess the venipuncture site for bleeding
after the procedure.

ABCs of ABGs

An arterial blood gas (ABG) analysis
assesses arterial blood for tissue oxygenation,
ventilation, and acid-base status.

Nursing actions

Before the procedure

e Document the client’s temperature.

e Note whether the client is receiving
supplemental oxygen and the amount or
mechanical ventilation along with the venti-
lator settings.



After the procedure

e Apply continuous pressure to the puncture
site for at least 5 minutes, then apply a
pressure dressing for at least 30 minutes.

e Periodically check the site for bleeding.

Hear that sound? It’s blood flow

A Doppler ultrasound transforms echoes
from sound waves into audible sounds, allow-
ing examination of blood flow in peripheral
circulation.

Nursing actions
e Determine the client’s ability to lie still.
e Explain the procedure.

Visualize the veins

In a venogram, a dye is injected to allow
visualization of the veins. This picture is then
used to diagnose deep vein thrombosis or
incompetent valves.

Nursing actions

Before the procedure

e Withhold food and fluids after midnight.

e Assess and record the client’s baseline
vital signs and peripheral pulses.

e Make sure that written, informed consent
has been obtained.

e Note the client’s allergies to seafood,
iodine, or radiopaque dyes.

¢ Inform the client about possible flushing of
the face or throat irritation from the injection
of the dye.

After the procedure

e Check the injection site for bleeding, infec-
tion, and hematoma.

e Encourage fluids unless contraindicated.

Oxygen in arterial blood
Pulse oximetry uses infrared light to mea-
sure arterial oxygen saturation in the blood.
This test helps assess a client’s pulmonary
status.

To distinguish it from oxygen saturation
obtained by ABGs, oxygen saturation obtained
by pulse oximetry is abbreviated Spos,.

Nursing actions

e Protect the sensor from bright light.

e Don't place the sensor on an extremity that
has impeded blood flow.

e Attach the monitoring sensor to a fin-
gertip, ear lobe, bridge of the nose, or toe.

e If a fingertip is used, remove artificial nails,
nail tips, and nail polish because they may
interfere with light transmission.

Folish up on client care

Major cardiovascular disorders include
abdominal aortic aneurysm, angina, arrhyth-
mias, cardiac tamponade, cardiogenic shock,
cardiomyopathy, coronary artery disease
(CAD), endocarditis, heart failure, hyperten-
sion, hypovolemic shock, myocardial infarc-
tion (MI), myocarditis, pericarditis, peripheral
artery disease, Raynaud’s disease, rheumatic
fever and rheumatic heart disease, thoracic
aortic aneurysm, thrombophlebitis, and val-
vular heart disease.

For all these disorders, the goal of nursing
management is to decrease cardiac workload
and increase myocardial blood supply. These
steps increase oxygenation to the tissues and
reduce overall damage to the heart.

Abdominal aortic aneurysm

An abdominal aortic aneurysm results from
damage to the medial layer of the abdominal
portion of the aorta. Aneurysm commonly
results from atherosclerosis, which over time
causes a weakening in the medial layer of the
artery. Continued weakening from the force of
blood flow results in outpouching of the artery
and formation of the aneurysm. The aneurysm
may then cause a rupture, leading to hemor-
rhage, hypovolemic shock, and possibly death.

There are four types of abdominal
aneurysms:

o dissecting (the vessel wall ruptures, and a

blood clot is retained in an outpouching of
tissue)

false (pulsating hematoma results from
trauma)

fusiform (bilateral outpouching)

saccular (unilateral outpouching).

For all cardiac
disorders, the goal
of nursing care is
to decrease cardiac
workload and
increase myocardial
blood supply.

Look for signs of
shock when caring
for clients with
abdominal aortic

aneurys.




Angina
isn’t hard to
understand.
If | don’t get

enough oxygen,
it hurte.

CAUSES

e Atherosclerosis
e Congenital defect
e Hypertension
Infection
Marfan syndrome
Syphilis

Trauma

ASSESSMENT FINDINGS

e Abdominal mass to the left of the midline
e Abdominal pulsations

e Bruits over the site of the aneurysm

e Commonly asymptomatic

e Diminished femoral pulses

e Lower abdominal pain

e Lower back pain

e Systolic blood pressure in the legs that’s
lower than that in the arms

DIAGNOSTIC TEST RESULTS

e Abdominal computed tomography scan
shows aneurysm.

e Abdominal ultrasound shows aneurysm.
e Arteriography shows aneurysm.

Chest X-ray shows aneurysm.

ECG differentiates aneurysm from MI.

NURSING DIAGNOSES

e Acute pain

Anxiety

Ineffective tissue perfusion: Peripheral
Risk for deficient fluid volume

TREATMENT

¢ Abdominal aortic aneurysm resection
e Bedrest

Drug therapy

e Analgesic: oxycodone (OxyContin)

e Antihypertensives: prazosin (Minipress),
nitroprusside (Nitropress), nitroglycerin

e Beta-adrenergic blocker: propranolol
(Inderal), metoprolol (Lopressor)

INTERVENTIONS AND RATIONALES

e Assess cardiovascular status and monitor
and record vital signs. Tachycardia, dyspnea
or hypotension may indicate fluid volume
deficit caused by rupture of aneurysm.

e Monitor intake and output and laboratory
studies. Low urine output and high specific
gravity indicate hypovolemia.

e Observe the client for signs of hypovo-
lemic shock from aneurysm rupture, such

as anxiety, restlessness, severe back pain,
decreased pulse pressure, increased thready
pulse, and pale, cool, moist, clammy skin, fo
detect early signs of compromise.

¢ Gently palpate the abdomen for distention.
Increasing distention may signify impending
rupture.

e Check peripheral circulation: pulses,
temperature, color, and complaints of
abnormal sensations fo detect poor arterial
blood flow.

e Assess pain to detect enlarging aneurysm or
rupture.

¢ Administer medications, as prescribed, fo
reduce hypertension and control pain.

e Encourage the client to express feelings
such as a fear of dying fo reduce anxiety.

e Maintain a quiet environment to control
blood pressure and reduce risk of rupture.

Teaching topics

e Explanation of the disorder and treatment
plan

e Medications and possible adverse effects

e Signs and symptoms of decreased
peripheral circulation, such as change in skin
color or temperature, complaints of numbness
or tingling, and absent pulses

e Activity limitations, including alternating
rest periods with activity, and adhering to pre-
scribed exercise and diet regimen

Angina

Angina is chest pain caused by inadequate
myocardial oxygen supply. It’s usually caused
by narrowing of the coronary arteries, which
results from plaque accumulation in the
intimal lining.

Angina is generally categorized as one of
three main forms: stable, unstable (an acute
coronary syndrome), or Prinzmetal’s (variant).
¢ In stable angina, symptoms are consistent
and pain is relieved by rest.
¢ In unstable angina, pain is marked by
increasing severity, duration, and frequency.
Pain from unstable angina responds slowly to
nitroglycerin and isn’t relieved by rest.

e In Prinzmetal’s angina, pain is unpredict-
able and may occur at rest.



CAUSES

e Activity or disease that increases metabolic
demands

e Aortic stenosis

e Atherosclerosis

e Pulmonary stenosis

e Small-vessel disease (associated with
rheumatoid arthritis, radiation injury, or lupus
erythematosus)

e Thromboembolism

e Vasospasm

ASSESSMENT FINDINGS

e Anxiety

e Diaphoresis

Dyspnea

Epigastric distress

Palpitations

Pain that may be substernal, crushing, or
compressing; may radiate to the arms, jaw, or
back; usually lasts 3 to 5 minutes; usually
occurs after exertion, emotional excitement,
or exposure to cold but can also develop when
the client is at rest; in women, may manifest
as atypical symptoms of pain, such as indiges-
tion, back pain, and less severe complaints of
substernal pain

e Tachycardia

DIAGNOSTIC TEST RESULTS

¢ Blood chemistry shows increased choles-
terol levels.

e (Cardiac enzymes are within normal limits.
e Coronary arteriography shows plaque
accumulation.

e ECG shows ST-segment depression and
T-wave inversion during anginal pain.

e Holter monitoring reveals ST-segment
depression and T-wave inversion.

e Stress test results include abnormal ECG
findings and chest pain.

NURSING DIAGNOSES

e Acute pain

e Anxiety

e Decreased cardiac output

e Ineffective tissue perfusion:
Cardiopulmonary

TREATMENT

e Diet: low fat, low sodium, and low choles-
terol (low calorie if necessary)

e Coronary artery bypass grafting

e Oxygen therapy (typically 2 to 4 L)

e Percutaneous transluminal coronary
angioplasty (PTCA), stent placement

e Semi-Fowler’s position

Drug therapy

¢ Anticoagulants: heparin, aspirin

e Beta-adrenergic blockers: propranolol
(Inderal), nadolol (Corgard), atenolol (Tenor-
min), metoprolol (Lopressor)

e (Calcium channel blockers: verapamil
(Calan), diltiazem (Cardizem), nifedipine
(Procardia), nicardipine (Cardene)

e Low-dose aspirin therapy

e Nitrates: nitroglycerin, isosorbide dinitrate
(Isordil), topical nitroglycerin, transdermal
nitroglycerin (Transderm-Nitro)

INTERVENTIONS AND RATIONALES

e Assess cardiovascular status, hemody-
namic variables, and vital signs fo detect
evidence of cardiac compromise and response to
treatment.

e Administer oxygen fo increase oxygenation
supply.

e Assess for chest pain and evaluate its
characteristics. Assessment allows for care plan
modification as necessary.

¢ Administer medications, as prescribed,

to increase oxygenation and to reduce cardiac
workload. Hold nitrates and notify physician
for systolic blood pressure less than 90 mm Hg.
Hold beta-adrenergic blocker and notify the
physician for heart rate less than 60 beats/
minute to prevent complications that can occur
as a result of therapy.

e Advise the client to rest if pain begins to
reduce cardiac workload.

e Obtain 12-lead ECG during an acute attack
to assess for ischemic changes.

e Keep the client in semi-Fowler’s position to
promote chest expansion and ventilation.

e Monitor and record intake and output fo
monitor fluid status.

e Maintain the client’s prescribed diet
(low-fat, low-sodium, and low-cholesterol;
low-calorie, if necessary) to reduce risk

of CAD.

e Encourage weight reduction, if necessary,
to reduce risk of CAD.

e Encourage the client to express anxiety,
fears, or concerns because anxiety can increase
oxygen demands.

Anginal pain
can be difficult to
identify. It’s usually
shorter in duration
than pain from ML




What a shock! A
change in electrical
conduction breaks

my rhythm.

Teaching topics

e Explanation of the disorder and treatment
options

e Medications and possible adverse effects
e Taking sublingual nitroglycerin for acute
attacks and prophylactically to prevent
anginal episodes

e Reducing risk factors through

diet, exercise, weight loss, cholesterol
reduction, smoking cessation, and stress
reduction

¢ Avoiding activities or situations that cause
angina, such as exertion, heavy meals, emo-
tional upsets, and exposure to cold

e Seeking medical attention if pain lasts
longer than 20 minutes

e Differentiating between symptoms of
angina and symptoms of MI

e (Contacting the American Heart
Association

Arrhythmias

In cardiac arrhythmias, abnormal electrical
conduction or automaticity changes heart
rate and rhythm. Arrhythmias vary in
severity, from mild and asymptomatic
ones that require no treatment (such as
sinus arrhythmia, in which heart rate
increases and decreases with respirations)
to catastrophic ventricular fibrillation (VF),
which necessitates immediate
resuscitation.

Arrhythmias are generally classi-
fied according to their origin (atrial or
ventricular). Their effect on cardiac output
and blood pressure, partially influenced by
the site of origin, determines their clinical
significance. The most common arrhythmias
include atrial fibrillation, asystole, VF, and
ventricular tachycardia (VT).

CAUSES

Congenital

Degeneration of conductive tissue
Drug toxicity

Heart disease

MI

Myocardial ischemia

ASSESSMENT FINDINGS

Atrial fibrillation

e Commonly asymptomatic

e Palpitations

e Complaints of feeling faint

e Irregular pulse with no pattern to the
irregularity

Asystole

e Unresponsive

e Apnea

e (Cyanosis

No palpable blood pressure
Pulselessness

Ventricular fibrillation

e Unresponsive

e Apnea

¢ No palpable blood pressure
e Pulselessness

Ventricular tachycardia

e Chest pain

e Diaphoresis

e Hypotension

e Weak or absent pulse

e Dizziness

e Possible loss of consciousness

DIAGNOSTIC TEST RESULTS

Atrial fibrillation

e ECG shows irregular atrial rhythm, atrial
rate possibly greater than 400 beats/minute,
irregular ventricular rhythm, QRS complexes
of uniform configuration and duration,
indiscernible PR interval, and no P waves
(fibrillation waves).

Asystole

e ECG shows no atrial or ventricular rate
or rhythm and no discernible P waves, QRS
complexes, or T waves.

Ventricular fibrillation

e ECG shows rapid and chaotic ventricular
rhythm, wide and irregular or absent QRS
complexes, and no visible P waves.

Ventricular tachycardia

e ECG shows ventricular rate of 140 to
220 beats/minute, wide and bizarre QRS
complexes, and no discernible P waves. VT
may start or stop suddenly.



NURSING DIAGNOSES

e Ineffective tissue perfusion:
Cardiopulmonary

e Decreased cardiac output
e Impaired gas exchange

TREATMENT

Atrial fibrillation

e Antiarrhythmics (if client is stable): amio-
darone (Cordarone), digoxin (Lanoxin),
diltiazem (Cardizem), procainamide, verapamil
(Calan)

e Permanent pacemaker

¢ Radiofrequency catheter ablation

e Synchronized cardioversion (if client is
unstable)

Asystole

e Cardiopulmonary resuscitation (CPR)

¢ Advanced cardiac life support (ACLS) pro-

tocol for endotracheal intubation and possible
transcutaneous pacing

e Antiarrhythmics: atropine, epinephrine per
ACLS protocol

¢ Buffering agent: sodium bicarbonate

Ventricular fibrillation

e CPR

e Defibrillation

ACLS protocol for endotracheal intubation
Antiarrhythmics: amiodarone (Cord-
arone), epinephrine, lidocaine (Xylocaine),
magnesium sulfate, procainamide, vaso-
pressin per ACLS protocol

¢ Implantable cardiac defibrillator

¢ Buffering agent: sodium bicarbonate

Ventricular tachycardia

e CPR, if pulseless

e Defibrillation

e Antiarrhythmics: amiodarone (Cord-
arone), epinephrine, lidocaine (Xylocaine),
magnesium sulfate, procainamide

e ACLS protocol for endotracheal intubation,
if pulseless

¢ Implantable cardioverter-defibrillator

INTERVENTIONS AND RATIONALES

e Assess an unmonitored client for rhythm
disturbances to promptly identify and treat life-
threatening arrhythmias.

e [f the client’s pulse is abnormally rapid,
slow, or irregular, watch for signs of hypop-
erfusion, such as hypotension and altered
mental status, fo prevent such complications as
cerebral anoxia.

¢ Document any arrhythmias in a monitored
client to create a record of their occurrence.
Assess for possible causes and effects so
proper treatment can be instituted.

e When life-threatening arrhythmias
develop, rapidly assess level of consciousness,
respirations, and pulse fo avoid or treat crisis.
e Initiate CPR, if indicated, to maintain
cerebral perfusion until other ACLS measures
are successful.

¢ Evaluate the client for altered cardiac
output resulting from arrhythmias. Decreased
cardiac output may cause inadequate perfusion
of major organs, leading to irreversible damage.
e If trained, perform defibrillation early for
VT and VEF. Studies show that early defibrilla-
tion intervention improves the client’s chance of
survival.

¢ Administer medications as needed, and
prepare for medical procedures (for example,
cardioversion) if indicated fo ensure prompt
treatment of life-threatening arrhythmias.

e Monitor for predisposing factors — such
as fluid and electrolyte imbalance — and
signs of drug toxicity, especially with digoxin.
Drug toxicity may require withholding the
next dose. Alleviating predisposing factors
decreases the risk of arrhythmias.

¢ Provide adequate oxygen and reduce the
heart’s workload, while carefully maintain-
ing metabolic, neurologic, respiratory, and
hemodynamic status, to prevent arrhythmias
in a cardiac client. Follow ACLS protocol for
endotracheal intubation.

¢ Be prepared to assist with temporary pace-
maker insertion or transcutaneous pacing, if
necessary, to treat arrythmia.

e Restrict the client’s activity after tem-
porary or permanent pacemaker insertion.
Monitor the pulse rate regularly, and watch
for signs of decreased cardiac output.

These measures avert permanent pacemaker
malfunction.

e [f the client has a permanent pacemaker,
warn him about environmental hazards as
indicated by the pacemaker manufacturer to
avoid pacemaker malfunction.

Fluid and
electrolyt
imbalance

€
S

can increase the risk

of arrhythm

ias.
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You think the \
NCLEX creates

pressure? In cardiac
tamponade, excess

fluid puts so much
pressure on me, |

may need emergency

treatment.

Cardiovascular system

Teaching topics

e Explanation of the disorder and treatment
options

e Medications and possible adverse effects
® Reporting light-headedness or syncope

¢ Coming in for regular checkups

¢ Environmental hazards for clients with
permanent pacemakers

¢ Follow-up permanent pacemaker function
tests

Cardiac tamponade

In cardiac tamponade, a rapid rise in intrap-
ericardial pressure impairs diastolic filling of
the heart. The rise in pressure usually results
from blood or fluid accumulation in the peri-
cardial sac.

If fluid accumulates rapidly, this condition
is commonly fatal and necessitates emergency
lifesaving measures. Slow accumulation and
rise in pressure, as in pericardial effusion
associated with cancer, may not produce
immediate symptoms because the fibrous wall
of the pericardial sac can gradually stretch to
accommodate as much as 1 to 2 L of fluid.

CAUSES

¢ Dressler’s syndrome

e Effusion (in cancer, bacterial infections,
tuberculosis and, rarely, acute rheumatic
fever)

e Hemorrhage from nontraumatic causes
(such as rupture of the heart or great vessels
or anticoagulant therapy in a client with peri-
carditis)

e Hemorrhage from trauma (such as
gunshot or stab wounds of the chest and
perforation by a catheter during cardiac or
central venous catheterization or after cardiac
surgery)

e MI

e Uremia

ASSESSMENT FINDINGS

e Anxiety

e Diaphoresis

e Dyspnea

e Hepatomegaly

¢ Increased venous pressure

e Muffled heart sounds on auscultation

e Narrow pulse pressure

e Jugular vein distention

e Pallor or cyanosis

e Pulsus paradoxus (an abnormal inspiratory
drop in systemic blood pressure greater than
15 mm Hg)

e Reduced arterial blood pressure

e Restlessness

e Tachycardia

e Upright, leaning forward posture

DIAGNOSTIC TEST RESULTS

e (Chest X-ray shows slightly widened medi-
astinum and cardiomegaly.

e Echocardiography records pericardial effu-
sion with signs of right ventricular and atrial
compression.

e ECG may reveal changes produced by
acute pericarditis. This test rarely reveals tam-
ponade but is useful to rule out other cardiac
disorders.

e Pulmonary artery catheterization detects
increased right atrial pressure, right ventric-
ular diastolic pressure, and central venous
pressure (CVP).

NURSING DIAGNOSES

¢ Ineffective tissue perfusion:
Cardiopulmonary

e Anxiety

e Decreased cardiac output

TREATMENT

e Surgery: pericardiocentesis (needle aspira-
tion of the pericardial cavity), surgical creation
of an opening to drain fluid, or thoracotomy

Drug therapy

e Adrenergic agent: epinephrine

e Heparin antagonist: protamine sulfate in
heparin-induced cardiac tamponade

¢ Inotropic agent: dopamine

e Vitamin K in warfarin-induced cardiac
tamponade

INTERVENTIONS AND RATIONALES

If the client needs pericardiocentesis

e Explain the procedure to the client fo alle-
viate anxiety.

e Keep a pericardial aspiration needle
attached to a 50-ml syringe by a three-

way stopcock, an ECG machine, and an



emergency cart with a defibrillator at the
bedside. Make sure the equipment is turned
on and ready for immediate use fo avoid
treatment delay.

e Position the client at a 45- to 60-degree
angle. Connect the precordial ECG lead to the
hub of the aspiration needle with an alligator
clamp and connecting wire. When the needle
touches the myocardium during fluid aspira-
tion, an ST-segment elevation or premature
ventricular contractions will be seen. Moni-
toring the client’s ECG ensures accuracy of the
procedure and helps prevent complications.

e Monitor blood pressure and CVP during
and after pericardiocentesis to monitor for
complications such as hypotension, which may
indicate cardiac chamber puncture.

e Infuse V. solutions to maintain blood
pressure. Watch for a decrease in CVP and

a concomitant rise in blood pressure, which
indicate relief of cardiac compression.

e Watch for complications of pericardiocen-
tesis, such as VF, vasovagal response, and
coronary artery or cardiac chamber puncture,
to prevent or rapidly treat crisis.

e (Closely monitor ECG changes, blood
pressure, pulse rate, level of consciousness,
and urine output fo detect signs of decreased
cardiac output.

If the client needs a thoracotomy

e Explain the procedure to the client.

Tell him what to expect postoperatively
(chest tubes, chest tube drainage system,
administration of oxygen). Teach him how to
turn, deep-breathe, and cough to prevent post-
operative complications and relieve the client’s
anxiety.

e (Give antibiotics to prevent or treat infection
and protamine sulfate or vitamin K as needed
to prevent hemorrhage.

e Postoperatively, monitor critical parame-
ters, such as vital signs and ABG levels, and
assess heart and breath sounds fo detect early
signs of complications such as reaccumulation
of fluid.

e Give pain medication as needed to alleviate
pain and promote comfort.

e Maintain the chest tube drainage system
and be alert for complications, such as hem-
orrhage and arrhythmias, to prevent further
decompensation.

Teaching topics

e Explanation of the disorder and treatment
plan

e Medications and possible adverse effects
e Alerting the nurse if condition worsens

Cardiogenic shock

Cardiogenic shock occurs when the heart
fails to pump adequately, thereby reducing
cardiac output and compromising tissue
perfusion.

Here’s how cardiogenic shock progresses:
e Decreased stroke volume results in
increased left ventricular volume.
¢ Blood pooling in the left ventricle
backs up into the lungs, causing pulmonary
edema.
¢ To compensate for a falling cardiac output,
heart rate and contractility increase.
¢ These compensating mechanisms increase
the demand for myocardial oxygen.
¢ Animbalance between oxygen supply
and demand results, increasing myocardial
ischemia and further compromising the
heart’s pumping action.

CAUSES
Advanced heart block
¢ Cardiomyopathy
e Heart failure
e MI
e Myocarditis
e Papillary muscle rupture

ASSESSMENT FINDINGS

e Anxiety, restlessness, disorientation, and
confusion

e Cold, clammy skin

e Crackles in lungs

e Hypotension (systolic pressure below

90 mm Hg)

¢ Narrow pulse pressure

¢ Jugular vein distention

e Qliguria (urine output of less than 30 ml/
hour)

e Third (Ss) and fourth (S,) heart sounds
e Tachycardia or other arrhythmias

e Tachypnea, hypoxia

e Weak, thready pulse

/ A post-MI \

client exhibits
cold, clammy skin;
hypotension; oliguria;
and tachycardia.
Hmmmm. Probably
adds up to
cardiogenic shock.




DIAGNOSTIC TEST RESULTS

e ABG levels show respiratory alkalosis ini-

tially. As shock progresses, metabolic acidosis

develops.
¢ Blood chemistry tests show increased
BUN, creatinine, and cardiac troponin levels.

e ECG shows MI (enlarged Q wave, elevated

ST segment).

¢ Hemodynamic monitoring reveals
decreased stroke volume and decreased
cardiac output; it also shows increased
pulmonary artery pressure (PAP), increased
pulmonary artery wedge pressure (PAWP),
increased CVP, and increased systemic
vascular resistance.

NURSING DIAGNOSES

¢ Decreased cardiac output

¢ Ineffective tissue perfu-

sion: Cardiopulmonary

¢ Ineffective tissue perfusion: Renal
e Anxiety

TREATMENT

¢ Intra-aortic balloon pump (IABP) (see
IABP action)

e Oxygen therapy: intubation and
mechanical ventilation, if necessary

e Activity changes, including maintaining
bed rest and implementing passive range-of-
motion and isometric exercises

¢ Continuous renal replacement therapy
¢ Dietary changes, including withholding
food and oral fluids

Drug therapy

e Adrenergic agent: epinephrine

e (Cardiac glycoside: digoxin (Lanoxin)

e (Cardiac inotropes: dopamine, dobutamine,
inamrinone (Amrinone), milrinone

e Diuretics: furosemide (Lasix), bumetanide
(Bumex), metolazone (Zaroxolyn)

e Vasodilators: nitroprusside (Nitropress),
nitroglycerin
e Vasopressor: norepinephrine (Levophed)

INTERVENTIONS AND RATIONALES

e Assess cardiovascular status, including
hemodynamic variables, vital signs, heart
sounds, capillary refill, skin temperature, and
peripheral pulses fo monitor the effects of drug
therapy and detect cardiac decompensation.

e Assess respiratory status, including
breath sounds and ABGs. Tachypnea,
crackles, and hypoxemia may indicate
pulmonary edema.

e Monitor level of consciousness to detect
cerebral hypoxia caused by reduced cardiac
output.

e Monitor fluid balance, including intake and
output, to monitor kidney function and detect
fluid overload leading to pulmonary edema.

e Administer I.V. fluids, oxygen, and med-
ications, as prescribed, fo maximize cardiac,
pulmonary, and renal function.

e Monitor laboratory studies fo detect evi-
dence of MI, evaluate renal function, and assess
oxygen-carrying capacity of the blood.

e Withhold food and fluids, as directed, to
reduce risk of aspiration with a reduced level of
CONSCLOUSNESS.

¢ Provide suctioning to aid in the removal of
secretions and reduce risk of aspiration.

e Encourage the client to express feelings
such as a fear of dying fo reduce his anxiety.

Teaching topics

e Explanation of the disorder and treatment
plan

e Medications and possible adverse effects
e Recognizing early signs and symptoms of
fluid overload

e Maintaining activity limitations, including
alternating rest periods with activity

IABP action

With an intra-aortic balloon pump (IABP), an inflatable balloon is inserted through the femoral artery
into the descending aorta. The balloon inflates during diastole, when the aortic valve is closed, to
increase coronary artery perfusion. It also deflates during systole, when the aortic valve opens, to
reduce resistance to ejection (afterload) and to reduce cardiac workload.




e Maintaining a low-fat, low-sodium diet

e Monitoring daily weight and notifying the
physician of a weight gain greater than 3 Ib
(1.4 kg)

Cardiomyopathy

In cardiomyopathy, the myocardium (middle
muscular layer) around the left ventricle
becomes flabby, altering cardiac function
and resulting in decreased cardiac output.
Increased heart rate and increased muscle
mass compensate in early stages; however, in
later stages, heart failure develops.

The three types of cardiomyopathy are:
e dilated (congestive), the most common
form, in which dilated heart chambers
contract poorly, causing blood to pool and
reducing cardiac output
e hypertrophic (obstructive), in which a
hypertrophied left ventricle is unable to relax
and fill properly
e restrictive (obliterative), a rare form,
characterized by stiff ventricles resistant to
ventricular filling.

CAUSES

Dilated cardiomyopathy

e Chronic alcoholism

e Infection

e Metabolic and immunologic disorders
e Pregnancy and postpartum disorders

Hypertrophic cardiomyopathy
¢ Congenital
e Hypertension

Restrictive cardiomyopathy
e Amyloidosis
e Cancer and other infiltrative diseases

ASSESSMENT FINDINGS

Cough

Crackles on lung auscultation
Dependent pitting edema

Dyspnea, paroxysmal nocturnal dyspnea
Enlarged liver

Fatigue

Jugular vein distention

Murmur, Sgand S, heart sounds

DIAGNOSTIC TEST RESULTS

e (Cardiac catheterization excludes the diag-
nosis of coronary artery disease.

e Chest X-ray shows cardiomegaly and
pulmonary congestion.

e ECG shows left ventricular hypertrophy
and nonspecific changes.

¢ Echocardiogram shows decreased myocar-
dial function.

Ih dilated

cardiomyopathy, the
muscles around my
left ventricle become

NURSING DIAGNOSES

e Decreased cardiac output
e Impaired gas exchange

e Activity intolerance

TREATMENT

e Dietary changes: establishing a low-
sodium diet with vitamin supplements

¢ Dual-chamber pacing (for hypertrophic
cardiomyopathy)

e Surgery (when medication fails): heart
transplantation or cardiomyoplasty (for
dilated cardiomyopathy); ventricular myo-
tomy (for hypertrophic cardiomyopathy)

Drug therapy

e Beta-adrenergic blockers: propranolol
(Inderal), nadolol (Corgard), metoprolol
(Lopressor) for hypertrophic cardiomyopathy
e (Calcium channel blockers: verapamil
(Calan) and diltiazem (Cardizem) for hyper-
trophic cardiomyopathy

¢ Diuretics: furosemide (Lasix), bumetanide
(Bumex), metolazone (Zaroxolyn) for dilated
cardiomyopathy

¢ Inotropic agents: dobutamine, milrinone,
digoxin (Lanoxin) for dilated cardiomyopathy
e Qral anticoagulant: warfarin (Coumadin)
for dilated and hypertrophic cardiomyopathy

When treating
cardiomyopathy,
monitor ECGs to

detect arrhythmias

and ischemia.

INTERVENTIONS AND RATIONALES
e Monitor ECG to detect arrhythmias and
ischemia.

e Assess cardiovascular status, vital signs, o

and hemodynamic variables fo detect heart .. ¥ ¥ b
Jailure. Q B T L R .
e Monitor respiratory status to detect evi- N\ assy

dence of heart failure, such as dyspnea and N\ A g
crackles.

e Administer oxygen and medications,
as prescribed, to improve oxygenation and
cardiac output.



Dietary changes
are a key for clients
with CAD. Try

something

from our

low-sodium, low-fat,
and low-cholesterol

menu.

\' Do
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e Monitor and record intake and output to
detect fluid volume overload.

e Keep the client in semi-Fowler’s position to
enhance gas exchange.

e Maintain bed rest to reduce oxygen demands
on the heart.

e Monitor laboratory results to detect abnor-
malities, such as hypokalemia, from the use of
diuretics.

e Maintain the client’s prescribed diet. A
low-sodium diet reduces fluid retention.

Teaching topics

e Explanation of the disorder and treatment
plan

e Medications and possible adverse effects
e Early signs and symptoms of heart failure
e Monitoring pulses and blood pressure

e Measuring weight daily and reporting
increases over 3 1b (1.4 kg)

e Exercises to increase cardiac output, such
as raising arms

¢ Avoiding straining during bowel move-
ments

e Refraining from smoking and drinking
alcohol

e (Contacting the American Heart
Association

Coronary artery disease

CAD results from the buildup of atheroscle-
rotic plaque in the arteries of the heart. This
causes a narrowing of the arterial lumen,
reducing blood flow to the myocardium.

CAUSES

e Aging

e Arteriosclerosis

e Atherosclerosis

e Depletion of estrogen after menopause
e Diabetes

e Genetics

¢ High-fat, high-cholesterol diet
e Hyperlipidemia
Hypertension

Obesity

Sedentary lifestyle

Smoking

e Stress

ASSESSMENT FINDINGS

e Angina (chest pain) that may be subster-
nal, crushing, or compressing; may radiate
to the arms, jaw, or back; usually lasts 3 to
5 minutes; usually occurs after exertion,
emotional excitement, or exposure to cold
but can also develop when the client is

at rest

DIAGNOSTIC TEST RESULTS

¢ Blood chemistry tests show increased
cholesterol levels (decreased high-density
lipoproteins, increased low-density
lipoproteins).

e Coronary arteriography shows plaque
formation.

e ECG or Holter monitoring shows ST-
segment depression and T-wave inversion
during anginal episode.

e Stress test reveals ST-segment changes,
multiple premature ventricular contractions,
and chest pain.

NURSING DIAGNOSES
e Activity intolerance

e Impaired gas exchange
e Acute pain

TREATMENT

e Activity changes, including weight loss, if
necessary

e Atherectomy

e Coronary artery bypass surgery

e Coronary artery stent placement

e Dietary changes, including establishing a
low-sodium, low-cholesterol, and low-fat diet
with increased dietary fiber (low-calorie only
if appropriate)

e PTCA

Drug therapy

¢ Analgesic: morphine LV.

¢ Anticoagulants: heparin, dalteparin (Frag-
min), enoxaparin (Lovenox)

¢ Antilipemic agents: cholestyramine
(Questran), lovastatin (Mevacor), simvastatin
(Zocor), nicotinic acid (Niacor), gemfibrozil
(Lopid), colestipol (Colestid)

¢ Beta-adrenergic blockers: metoprolol
(Lopressor), propranolol (Inderal), nadolol
(Corgard)



e (Calcium channel blockers: nifedipine
(Procardia), verapamil (Calan), diltiazem
(Cardizem)

e Low-dose aspirin therapy

e Nitrates: nitroglycerin, isosorbide dinitrate
(Isordil)

INTERVENTIONS AND RATIONALES

e Obtain an ECG during anginal episodes fo
detect evidence of ischemia.

e Assess cardiovascular status, vital signs,
and hemodynamic variables fo detect evidence
of compromise.

e Administer sublingual nitroglycerin and
oxygen for anginal episodes to provide pain
relief.

e Monitor intake and output fo detect changes
in fluid status.

e Monitor laboratory studies. Evaluate
cardiac enzymes to rule out MI. Obtain lipid
panel to determine need for diet changes and
lipid-lowering drugs.

e Encourage the client to express anxiety,
fears, or concerns fo help him cope with his
illness.

Teaching topics

e Explanation of the disorder and treatment
plan

e Medications and possible adverse effects
e Limiting activity, alcohol intake, and
dietary fat

e Smoking cessation, if appropriate

e Taking nitroglycerin for chest pain

¢ Contacting the American Heart
Association

Endocarditis

Endocarditis is an infection of the endocar-
dium, heart valves, or a cardiac prosthesis
resulting from bacterial or fungal invasion.
This invasion produces vegetative growths on
the heart valves, the endocardial lining of a
heart chamber, or the endothelium of a blood
vessel that may embolize to the spleen, kid-
neys, central nervous system, and lungs. This
disorder may also be called infective endocar-
ditis and bacterial endocarditis.

In endocarditis, fibrin and platelets
aggregate on the valve tissue and engulf

circulating bacteria or fungi that flourish and
produce friable verrucous vegetations. Such
vegetations may cover the valve surfaces,
causing ulceration and necrosis; they may
also extend to the chordae tendineae, leading
to their rupture and subsequent valvular
insufficiency.

Untreated endocarditis is usually fatal,
but with proper treatment, about 70% of
clients recover. The prognosis is worst when
endocarditis causes severe valvular damage,
leading to insufficiency and heart failure, or
when it involves a prosthetic valve.

CAUSES

e Enterococci

e V. drug abuse

e Mitral valve prolapse

e Prosthetic heart valve

¢ Rheumatic heart disease

e Streptococci (especially Streptococcus
viridans)

e Staphylococci (especially Staphylococcus
aureus)

CONTRIBUTING FACTORS
Coarctation of the aorta

e Degenerative heart disease

e Marfan syndrome

e Pulmonary stenosis

e Subaortic and valvular aortic stenosis

e Tetralogy of Fallot

e Ventricular septal defects

I never promised

ASSESSMENT FINDINGS you a rose garden.

e Anorexia Vegetative growths
. on my valves lead to

: é;ti}lllgalgla endocarditis.

e Fatigue

¢ Intermittent, recurring fever
e Loud, regurgitant murmur

e Malaise

¢ Night sweats s

¢ Signs of cerebral, pulmonary, renal, or 2 » \,:

splenic infarction { /

e Valvular insufficiency ‘\ A }

e Weakness LY N c-‘% R M

e Weight loss <= \ /* \\f/\,\

L

DIAGNOSTIC TEST RESULTS t{{% ]\L\
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e Blood test results may include normal
or elevated WBC count, abnormal histiocytes



/ Antibiotics are
a key treatment
for endocarditis. Be
sure to administer
antibiotics on
time to maintain
consistent antibiotic
blood levels.

(macrophages), elevated ESR, normocytic
normochromic anemia (in 70% to 90% of
endocarditis cases), and positive serum
rheumatoid factor (in about one-half of all
clients with endocarditis after the disease is
present for 3 to 6 weeks).

e Echocardiography may identify valvular
damage.

¢ ECG may show AF and other arrhythmias
that accompany valvular disease.

e Three or more blood cultures in a 24-

to 48-hour period identify the causative
organism in up to 90% of clients.

NURSING DIAGNOSES

e Activity intolerance

¢ Decreased cardiac output
e Risk for injury

TREATMENT

e Bed rest

e Maintaining sufficient fluid intake

e Surgery (in cases of severe valvular
damage) to replace defective valve

Drug therapy
e Antibiotics: based on infective organism
e Aspirin

INTERVENTIONS AND RATIONALES

e Before giving antibiotics, obtain a client
history of allergies to prevent anaphylaxis.

e Observe for signs of infiltration and inflam-
mation, possible complications of long-term
1.V. drug administration, at the venipuncture
site. Rotate venous access sites to reduce the
risk of these complications.

e Watch for signs of embolization (hema-
turia, pleuritic chest pain, left upper quadrant
pain, and paresis), a common occurrence
during the first 3 months of treatment. These
signs may indicate impending peripheral
vascular occlusion or splenic, renal, cerebral,
or pulmonary infarction.

e Monitor the client’s renal status (BUN
levels, serum creatinine, creatinine clearance,
and urine output) to check for signs of renal
emboli or evidence of drug toxicity.

e Observe for signs of heart failure, such as
dyspnea, tachypnea, tachycardia, crackles,
jugular vein distention, edema, and weight
gain. Detecting heart failure early ensures

prompt intervention and treatment and
decreases the risk of heart failure progressing to
pulmonary edema.

e Provide reassurance by teaching the
client and his family about this disease

and the need for prolonged treatment. Tell
them to watch closely for fever, anorexia,
and other signs of relapse about 2 weeks
after treatment stops. Suggest quiet diver-
sionary activities to prevent excessive
physical exertion. Having the client and his
Sfamily involved in care gives them a feeling
of control and promotes compliance with
long-term therapy.

e Make sure a susceptible client under-
stands the need for prophylactic antibi-

otics before, during, and after dental work,
childbirth, and genitourinary, GI, or gyneco-
logic procedures to prevent further episodes of
endocarditis.

Teaching topics

e Explanation of the disorder and treatment
plan

e Medications and possible adverse effects
e Recognizing symptoms of endocarditis;
notifying the physician immediately if symp-
toms occur

e Need for prophylactic antibiotics before,
during, and after dental work, childbirth, and
genitourinary, GI, or gynecologic procedures

Heart failure

Heart failure occurs when the heart can’t
pump enough blood to meet the body’s meta-
bolic needs.

Heart failure can occur as left-sided failure
or right-sided failure. Left-sided heart failure
causes mostly pulmonary symptoms, such as
shortness of breath, dyspnea on exertion, and
a moist cough.

Right-sided heart failure causes systemic
symptoms, such as peripheral edema
and swelling, jugular vein distention, and
hepatomegaly.

CAUSES

e Atherosclerosis

e (Cardiac conduction defects (in left-sided
failure)



e Chronic obstructive pulmonary disease (in
right-sided failure)

e Fluid overload

e Hypertension (in left-sided failure)

o Left-sided heart failure (in right-sided
failure)

e MI

e Pulmonary hypertension (in right-sided
failure)

e Valvular insufficiency

e Valvular stenosis

ASSESSMENT FINDINGS
Left-sided failure

e Anxiety

Arrhythmias

Cough

Crackles

Dyspnea

Fatigue

Gallop rhythm: S;and Sy
Orthopnea

Paroxysmal nocturnal dyspnea
Tachycardia

Tachypnea

Right-sided failure

e Anorexia

Ascites

Dependent edema
Fatigue

Gallop rhythm: Sz and S,
Hepatomegaly

Jugular vein distention
Nausea

Signs of left-sided heart failure
Tachycardia

Weight gain

DIAGNOSTIC TEST RESULTS

Left-sided failure

e B-type natriuretic peptide (BNP) levels are
elevated.

¢ ABG levels indicate hypoxemia and hyper-
capnia.

e Blood chemistry tests reveal decreased
potassium and sodium levels and increased
BUN and creatinine levels.

e (Chest X-ray shows increased pulmonary
congestion and left ventricular hypertrophy.

e ECG shows left ventricular hypertrophy.

e Echocardiography shows increased size of
cardiac chambers and decreased wall motion.
e Hemodynamic monitoring reveals
increased PAP and PAWP and decreased
cardiac output.

Right-sided failure

e BNP levels are elevated.

¢ Blood chemistry tests show decreased
sodium and potassium levels and increased
BUN and creatinine levels.

¢ Chest X-ray reveals pulmonary congestion,
cardiomegaly, and pleural effusions.

e ABG levels indicate hypoxemia and hyper-
capnia.

e ECG shows left and right ventricular
hypertrophy.

e Echocardiogram shows increased size of
chambers and decrease in wall motion.

¢ Hemodynamic monitoring shows
increased CVP and right ventricular pressure
and decreased cardiac output.

NURSING DIAGNOSES

e Decreased cardiac output
e Excess fluid volume

e Impaired gas exchange

TREATMENT

¢ Oxygen therapy, possibly requiring intuba-
tion and mechanical ventilation

¢ Establishing a low-sodium diet and limiting
fluids

e JABP

e Left ventricular assist device (for left-sided
failure)

e Paracentesis (for right-sided failure)

e Thoracentesis (for right-sided failure)

Drug therapy

e Human BNP: nesiritide (Natrecor)

e Angiotensin-converting enzyme (ACE)
inhibitors: captopril (Capoten), enalapril
(Vasotec), lisinopril (Prinivil)

¢ Diuretics: furosemide (Lasix), bumetanide
(Bumex), metolazone (Zaroxolyn)

¢ Analgesic: morphine I.V.

e (Cardiac glycoside: digoxin (Lanoxin)

¢ Inotropic agents: dopamine, dobutamine,
inamrinone (Amrinone), milrinone

Left-sided
heart failure
causes pulmonary
symptoms.
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Right-sided
heart failure causes

systemic symptoms.
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/ Understanding \

risk factors for
hypertension is
important. After
all, some of these
risk factors can be
modified, eliminating
the need for drug

therapy.

Cardiovascular system

e Nitrates: isosorbide (Isordil), nitroglycerin
e Vasodilator: nitroprusside (Nitropress)

INTERVENTIONS AND RATIONALES

e Assess cardiovascular status, vital signs,
and hemodynamic variables to detect signs of
reduced cardiac output.

e Assess respiratory status and oxygena-
tion to detect increasing fluid in the lungs and
respiratory failure.

¢ Keep the client in semi-Fowler’s position
to increase chest expansion and improve
ventilation.

¢ Administer medications, as prescribed, fo
enhance cardiac performance and reduce excess
Sfluids.

e Administer oxygen to enhance arterial oxy-
genation.

e Measure and record intake and output.
Intake greater than output may indicate fluid
retention.

e Monitor laboratory studies fo detect elec-
trolyte imbalances, renal failure, and impaired
cardiac circulation.

¢ Provide suctioning, if necessary, and assist
with turning, coughing, and deep breathing to
prevent pulmonary complications.

e Restrict oral fluids because excess fluids can
worsen heart failure.

e Weigh the client daily. A weight gain of
1to21b (0.5 to 1kg) per day indicates fluid
gain.

e Measure and record the client’s abdominal
girth. An increase in abdominal girth suggests
worsening fluid retention and right-sided heart
failure.

e Maintain the client’s prescribed diet (low
sodium) to reduce fluid accumulation.

e Encourage the client to express feelings,
such as a fear of dying, fo reduce anxiety.

Teaching topics

e Explanation of the disorder and treatment
plan

e Medications and possible adverse effects
¢ Limiting sodium intake and supplementing
diet with foods high in potassium

e Recognizing signs and symptoms of fluid
overload

e Elevating legs when seated

e (Contacting the American Heart
Association

Hypertension

Persistent elevation of systolic or diastolic
blood pressure (systolic pressure higher than
140 mm Hg, diastolic pressure higher than

90 mm Hg) indicates hypertension. Hyperten-
sion results from a narrowing of the arteri-
oles, which increases peripheral resistance,
necessitating increased force to circulate
blood through the body.

There are two major types of hypertension.
Essential hypertension, the most common,
has no known cause, though many factors
play a role in its development. Secondary
hypertension is caused by renal disease or
other systemic diseases.

Mild to very severe
Hypertension is classified according to three
stages:

45

prehypertension: systolic 120 to
139 mm Hg or diastolic 80 to 89 mm Hg

stage 1: systolic 140 to 159 mm Hg or
diastolic 90 to 99 mm Hg

stage 2: systolic 160 mm Hg or higher or
diastolic 100 mm Hg or higher

CAUSES

Cushing’s disease

No known cause (essential hypertension)
Hormonal contraceptive use
Pheochromocytoma

Pregnancy

Primary hyperaldosteronism
Renovascular disease

Thyroid, pituitary, or parathyroid disease
e Use of drugs, such as cocaine

CONTRIBUTING FACTORS (ESSENTIAL
HYPERTENSION)

e Aging

Atherosclerosis

Diet (sodium and caffeine)

Family history

Obesity

Race (more common in blacks)

Sex (more common in males over age 40)
Smoking

Stress



ASSESSMENT FINDINGS
e Asymptomatic

Cerebral ischemia

Dizziness

Elevated blood pressure

Headache

Heart failure

Left ventricular hypertrophy
Papilledema

Renal failure

Vision disturbances, including blindness

DIAGNOSTIC TEST RESULTS

¢ Blood chemistry tests show elevated
sodium, BUN, creatinine, and cholesterol
levels.

¢ Blood pressure measurements result in

sustained readings higher than 140/90 mm Hg.

e Chest X-ray reveals cardiomegaly.

e ECG shows left ventricular hypertrophy.

¢ Ophthalmoscopic examination shows
retinal changes, such as severe arteriolar nar-
rowing, papilledema, and hemorrhage.

e Urinalysis shows proteinuria, RBCs, and
WBCs.

NURSING DIAGNOSES

e Excess fluid volume

e Deficient knowledge (disease process and
treatment plan)

e Imbalanced nutrition: More than body
requirements

TREATMENT

e Activity changes: regular exercise to
reduce weight, if appropriate (see Treating
hypertension: Step-by-step)

e Dietary changes: establishing a low-
sodium diet and limiting alcohol intake (see
Dash into dietary changes, page 50)

Drug therapy

¢ ACE inhibitors: captopril (Capoten),
enalapril (Vasotec), lisinopril (Prinivil)

¢ Antihypertensives: methyldopa, hydralazine,
prazosin (Minipress), doxazosin (Cardura)

e Beta-adrenergic blockers: propranolol
(Inderal), metoprolol (Lopressor), carteolol
(Cartrol), penbutolol (Levatol)

e Calcium channel blockers: nifedipine
(Procardia), verapamil (Calan), diltiazem
(Cardizem), nicardipine (Cardene)

¢ Diuretics: furosemide (Lasix), spironolac-
tone (Aldactone), hydrochlorothiazide
(Microzide), bumetanide (Bumex)

e Vasodilator: nitroprusside (Nitropress)

INTERVENTIONS AND RATIONALES
e Assess cardiovascular status, including
vital signs fto detect cardiac compromise.

tension.

STEP 1

The first step involves lifestyle modifications,
including weight reduction, moderation of
alcohol intake, reduction of sodium intake, and
smoking cessation.

STEP 2

If the client fails to achieve the desired blood
pressure, continue lifestyle modifications and
begin drug therapy. Preferred drugs include
thiazide-type diuretics, angiotensin-converting
enzyme (ACE) inhibitors, or beta-adrenergic
blockers. If these drugs aren't effective or
acceptable, angiotensin receptor blockers or
calcium channel blockers may be used.

Treating hypertension: Step-by-step

The National Institutes of Health recommend a stepped-care approach for treating primary hyper-

STEP 3

If desired blood pressure still isn't achieved,
drug dosage is increased, another drug is substi-
tuted for the first drug, or a drug from a different
classis added.

STEP 4

If the client fails to achieve the desired blood
pressure or make significant progress, add a
second or third agent or a diuretic (if one isn't
already prescribed). Second or third agents may
include vasodilators, alpha;-antagonists, periph-
erally acting adrenergic neuron antagonists,
ACE inhibitors, and calcium channel blockers.




of medication.

group may vary.

Management moments

Dash into dietary changes

Studies indicate that using the National Institutes of Health Dash into Dietary Changes (DASH) combination diet lowers blood
pressure and may also help prevent it. The diet is low in cholesterol; high in dietary fiber, potassium, calcium, and magnesium; and
moderately high in protein. If you educate your client about this diet, he may be able to control his blood pressure without the use

Here's an example of a DASH plan based on a 2,000-calorie diet. Depending on caloric needs, the number of servings in a food

Food group

Daily servings

Serving sizes

Grains

Vegetables

Fruit

Meat, poultry, and fish

Nuts, seeds, and legumes

Low-fat or nonfat dairy products

7to8

4t05

4t05

2to 3

2orless

40 5 per week

1slice bread
1/2 cup celery
T/2 cup cooked rice, pasta, or cereal

1 cup raw leafy vegetable
T/2 cup cooked vegetable
6 0z vegetable juice

6 oz fruit juice

1 medium fruit

"/a cup dried fruit

1/a cup fresh, frozen, or canned fruit

8 0z milk
1 cup yogurt
1'/2 0z cheese

3 0z cooked meat, poultry, or fish
1'/2 0z or '/3 cup nuts

1/2 0z or 2 tablespoons seeds
/2 cup cooked legumes

e Take an average of two or more blood
pressure readings rather than relying on one
single abnormal reading to establish hypertension.
e Administer medications as prescribed to
lower blood pressure.

e Assess blood pressure reading in the lying,
sitting, and standing positions to monitor for
orthostatic hypotension (observe for pallor,
diaphoresis, or vertigo).

e Assess neurologic status and observe for
changes that may indicate an alteration in
cerebral perfusion (stroke or hemorrhage).

e Monitor and record intake and output and
daily weight to detect fluid volume overload.

e Maintain the client’s prescribed diet
because a high-sodium, high-cholesterol diet
may contribute to hypertension.

e Encourage the client to express feelings
about daily stress to reduce anxiety.

e Maintain a quiet environment fo reduce
stress.

Teaching topics

e Explanation of the disorder and treatment
plan

e Medications and possible adverse effects
e Taking blood pressure daily and recog-
nizing when to notify the physician




e Beginning a smoking cessation program, if
appropriate

e Reducing alcohol intake to moderate levels
e Following a low-cholesterol, low-sodium
diet

e Following a program of regular exercise

e Losing weight, if appropriate

e (Contacting the American Heart
Association

Hypovolemic shock

In hypovolemic shock, reduced intravascular
blood volume causes circulatory dysfunction
and inadequate tissue perfusion. Without
sufficient blood or fluid replacement, hypovo-
lemic shock syndrome may lead to irrevers-
ible cerebral and renal damage, cardiac arrest
and, ultimately, death.

Hypovolemic shock requires early recog-
nition of signs and symptoms and prompt,
aggressive treatment to improve the prognosis.

CAUSES

e Acute blood loss (approximately one-fifth
of total volume)

e Acute pancreatitis

Dehydration from excessive perspiration
Diabetes insipidus

Diuresis

Inadequate fluid intake

Intestinal obstruction

Peritonitis

Severe diarrhea or protracted vomiting

ASSESSMENT FINDINGS

e (Cold, pale, clammy skin

e Decreased sensorium

e Hypotension with narrowing pulse
pressure

e Rapid, shallow respirations

e Reduced urine output (less than 25 ml/
hour)

e Tachycardia

DIAGNOSTIC TEST RESULTS

¢ Blood tests show elevated potassium,
serum lactate, and BUN levels; increased
urine specific gravity (greater than 1.020)
and urine osmolality; decreased blood pH;
decreased partial pressure of arterial oxygen,

increased partial pressure of arterial carbon
dioxide; and possible decreased Hb and HCT
(if the client is bleeding).

e Gastroscopy, aspiration of gastric contents
through a nasogastric tube, and X-rays iden-
tify internal bleeding sites.

¢ ABG analysis reveals metabolic acidosis.

NURSING DIAGNOSES

¢ Ineffective tissue perfusion:
Cardiopulmonary, renal, cerebral, GI
e Decreased cardiac output

e Deficient fluid volume

TREATMENT
¢ Blood and fluid replacement
e Control of bleeding

INTERVENTIONS AND RATIONALES
Management of hypovolemic shock necessi-
tates prompt, aggressive supportive measures
and careful assessment and monitoring of

vital signs. Follow these priorities:

e Check for a patent airway and adequate
circulation. If blood pressure and heart rate
are absent, start CPR fo prevent irreversible
organ damage and death.

e Record blood pressure, pulse rate,
peripheral pulses, respiratory rate, and pulse
oximetry every 15 minutes and monitor the
ECG continuously. A systolic blood pressure
lower than 80 mm Hg usually results in inad-
equate coronary artery blood flow, cardiac
ischemia, arrhythmias, and further compli-
cations of low cardiac output. When blood
pressure drops below 80 mm Hg, increase
the oxygen flow rate and notify the physi-
cian immediately. A progressive drop in blood
pressure accompanied by a thready pulse gen-
evally signals inadequate cardiac output from
reduced intravascular volume.

e Insert large-bore (14G) LV. catheters

and infuse normal saline or lactated Ringer’s
solution and appropriate blood products, as
indicated, fo correct fluid volume deficit.

e Insert an indwelling urinary catheter to
measure hourly urine output. If output is less
than 30 ml/hour in adults, increase the fluid
infusion rate but watch for signs of fluid over-
load, such as an increase in PAWP. Notify the
physician if urine output doesn’t improve. An
osmotic diuretic such as mannitol (Osmitrol)
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Dyspnea
Anxiety
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vomiting

Crushing subster-
nal chest pain

Elevated temper-
ature

Pallor
Arrhythmias

Diaphoresis

may be ordered to increase renal blood flow
and urine output.

e Monitor hemodynamic parameters (CVP,
PAP, and PAWP) to determine how much fluid
to give.

e Draw an arterial blood sample to measure
ABG values. Administer oxygen and adjust
the oxygen flow rate to a higher or lower level
as ABG measurements indicate to ensure ade-
quate oxygenation of tissues.

e Draw venous blood for complete blood
count and electrolytes, type and crossmatch,
and coagulation studies to guide the treatment
regimen.

e During therapy, assess skin color and tem-
perature and note any changes. Cold, clammy
skin may be a sign of continuing peripheral
vascular constriction, indicating progressive
shock.

¢ Explain all procedures and their purpose.
Throughout these emergency measures, pro-
vide emotional support to the client and his
family to help them cope with the overwhelming
situation.

Teaching topics

e Explanation of the disorder and treatment
plan

e Medications and possible adverse effects
e Cause of hypovolemia and treatment
options

Myocardial infarction

In MI (an acute coronary syndrome), reduced
blood flow in one of the coronary arteries leads
to myocardial ischemia, injury, and necrosis.

In transmural MI, tissue damage extends
through all myocardial layers. In subendocar-
dial MI, usually only the innermost layer is
damaged.

CAUSES

e Narrowed or occluded coronary vessels
* Anoxia or hypoxia

e Hypovolemia

CONTRIBUTING FACTORS

e Aging

e Decreased serum high-density lipoprotein
levels

e Diabetes mellitus

e Elevated serum triglyceride, low-density
lipoprotein, and cholesterol levels

e Excessive intake of saturated fats, carbohy-
drates, or salt

Hypertension

Obesity

Positive family history of CAD
Postmenopause

Sedentary lifestyle

Smoking

Stress

Use of amphetamines or cocaine

ASSESSMENT FINDINGS

e Anxiety

e Arrhythmias

¢ Crushing substernal chest pain that may
radiate to the jaw, back, and arms; lasts longer
than anginal pain; is unrelieved by rest or
nitroglycerin; may not be present (in asymp-
tomatic or silent MI); in women, possible
atypical symptoms of pain and fatigue

¢ Diaphoresis

e Dyspnea

¢ Elevated temperature

e Nausea and vomiting

Pallor

DIAGNOSTIC TEST RESULTS

e ECG shows an enlarged Q wave, an ele-
vated or depressed ST segment, and T-wave
inversion.

¢ Blood chemistry studies show increased
CK, AST, and lipids; positive CK-MB fraction;
and increased troponin T.

¢ Blood studies show increased WBC count.

NURSING DIAGNOSES

e Decreased cardiac output

e Ineffective tissue perfusion:
Cardiopulmonary

e Anxiety

TREATMENT

Bed rest with bedside commode
Coronary artery bypass graft

IABP

Left ventricular assist device

Low-calorie, low-cholesterol, low-fat diet

e Monitoring vital signs, urine output, ECG,
and hemodynamic status



e Ongoing laboratory studies: ABG levels,
CK with isoenzymes, electrolyte levels,
cardiac troponins

e Oxygen therapy

e PTCA or coronary artery stent placement

e Pulmonary artery catheterization (to detect
left- or right-sided heart failure)

Drug therapy

e Analgesic: morphine I.V.

¢ ACE inhibitors: captopril (Capoten), enal-
april (Vasotec)

e Antiarrhythmics: amiodarone (Cordarone),
lidocaine (Xylocaine), procainamide

e Anticoagulants: aspirin, dalteparin (Frag-
min), enoxaparin (Lovenox), heparin I.V. after
thrombolytic therapy

e Antihypertensive: hydralazine

e Beta-adrenergic blockers: propranolol
(Inderal), nadolol (Corgard), metoprolol
(Lopressor); beta-adrenergic blockers con-
traindicated if client also has hypotension,
asthma, or chronic obstructive pulmonary
disease

e (Calcium channel blockers: nifedipine
(Procardia), verapamil (Calan), diltiazem
(Cardizem)

e V. atropine or pacemaker for symptom-
atic bradycardia or heart block

e Nitrate: nitroglycerin L.V.

e Thrombolytic therapy: alteplase (Acti-
vase), streptokinase (Streptase), reteplase
(Retavase); should be given within 6 hours of
onset of symptoms but most effective when
started within 3 hours

INTERVENTIONS AND RATIONALES

e Monitor ECG to detect ischemia, injury,
new or extended infarction, arrhythmias,
conduction defects. (See Close monitoring for
complications, page 54.)

e Assess cardiovascular and respiratory
status to watch for signs of heart failure, such
as an Sz or Sy gallop, crackles, cough, tachyp-
nea, and edema.

e Administer oxygen, as ordered, fo improve
oxygen supply to heart muscle.

e Obtain an ECG reading during acute pain
to detect myocardial ischemia, injury, or
nfarction.

e Monitor and record vital signs and hemo-
dynamic variables fo monitor response to
therapy and detect complications.

Polish up on client care

e Monitor and record intake and output

to assess renal perfusion and possible fluid
retention.

e Follow laboratory values fo detect myocar-
dial damage, electrolyte abnormalities, drug
levels, renal function, and coagulation.

e Maintain bed rest to reduce oxygen demands
on the heart.

e Maintain the client’s prescribed diet to
reduce fluid retention and cholesterol levels.

e Provide postoperative care, if necessary, fo
avoid postoperative complications and help the
client achieve a full recovery.

e Provide emotional support to allay the
client’s anxiety because anxiety increases
oxygen demand.

e Administer medications, as ordered, to
improve cardiac function.

Teaching topics

e Explanation of the disorder and treatment
plan

e Medications and possible adverse effects
¢ Undergoing cardiac rehabilitation

e Maintaining a low-cholesterol, low-fat,
low-sodium diet

e Modifying risk factors

e Stopping smoking, if appropriate

e Differentiating between the pain of angina
and MI

¢ Contacting the American Heart
Association

Myocarditis

Myocarditis is focal or diffuse inflammation
of the cardiac muscle (myocardium). It may
be acute or chronic and can occur at any
age. Frequently, myocarditis fails to pro-
duce specific cardiovascular symptoms or
ECG abnormalities, and recovery is usually
spontaneous, without residual defects. Occa-
sionally, myocarditis is complicated by heart
failure; rarely, it may lead to cardiomyopathy.

CAUSES

e Bacterial infections: diphtheria, tuber-
culosis, typhoid fever, tetanus, and staph-
ylococcal, pneumococcal, and gonococcal
infections

¢ Chemical poisons such as chronic
alcoholism

Thrombolytic
therapy is most
effective when
started within 3

hours of onset of Ml

symptoms.
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Close monitoring for complications

After a myocardial infarction (M), the nurse must closely monitor the client for complications.
Early recognition and treatment of these complications can improve the client’s outcome.

Complication

What to look for

Arrhythmias

Heart failure

Cardiogenic shock

Papillary muscle rupture

Pericarditis

e Premature ventricular contractions on electro-
cardiogram

 Ventricular tachycardia

e Ventricular fibrillation

e Ininferior wall MI, bradycardia, junctional
rhythms, or atrioventricular blocks

e In anterior wall MI, tachycardia or
atrioventricular blocks

Shortness of breath

Dyspnea on exertion

Crackles on auscultation of the lungs
Jugular vein distention

Hypotension

Tachycardia

Third and fourth heart sounds
Decreased level of consciousness
Decreased urine output

Jugular vein distention

Cool, pale skin

Jugular vein distention
Dyspnea
Holosystolic murmur on auscultation

Chest pain that's relieved by sitting up
Friction rub on auscultation

e Helminthic infections such as trichinosis

e Hypersensitive immune reactions, such

as acute rheumatic fever and postcardiotomy
syndrome

e Parasitic infections, especially South
American trypanosomiasis (Chagas’ disease)
in infants and immunosuppressed adults; also,
toxoplasmosis

e Radiation therapy: large doses of radiation to
the chest for treatment of lung or breast cancer
e Viral infections (most common cause

in the United States and western Europe):
coxsackievirus A and B strains and,

possibly, poliomyelitis, influenza,
rubeola, rubella, and adenoviruses and
echoviruses

ASSESSMENT FINDINGS

e Arrhythmias (S; and S, gallops, faint S;)
e (Cardiomyopathy

e Chronic valvulitis (when myocarditis
results from rheumatic fever)

e Dyspnea

e Fatigue

e Fever




e Mild, continuous pressure or soreness in
the chest (unlike the recurring, stress-related
pain of angina pectoris)

e Palpitations

e Thromboembolism

DIAGNOSTIC TEST RESULTS

¢ Blood tests show elevated cardiac enzyme
levels (CK, the CK-MB isoenzyme, and AST),
increased WBC count and ESR, and elevated
antibody titers (such as antistreptolysin-O
titer in rheumatic fever).

e ECG typically shows diffuse ST-segment
and T-wave abnormalities (as in pericarditis),
conduction defects (prolonged PR interval),
and other supraventricular arrhythmias.

¢ Endomyocardial biopsy confirms the diag-
nosis, but a negative biopsy doesn’t exclude
the diagnosis. A repeat biopsy may be needed.
e Stool and throat cultures may identify the
causative bacteria.

NURSING DIAGNOSES

e Activity intolerance

e Decreased cardiac output
e Hyperthermia

TREATMENT
e Bed rest
e Diet: sodium restriction

Drug therapy

e Antiarrhythmics: amiodarone (Cordarone),
procainamide

e Antibiotics: according to sensitivity of
infecting organism

¢ Anticoagulants: warfarin (Coumadin),
heparin, dalteparin (Fragmin), enoxaparin
(Lovenox)

e (Cardiac glycoside: digoxin (Lanoxin) to
increase myocardial contractility

e Diuretic: furosemide (Lasix)

INTERVENTIONS AND RATIONALES

e Assess cardiovascular status frequently to
monitor for signs of heart failure, such as dys-
pnea, hypotension, and tachycardia. Check
for changes in cardiac rhythm or conduction.
Rhythm disturbances may indicate early
cardiac decompensation.

e QObserve for signs of digoxin toxicity
(anorexia, nausea, vomiting, blurred vision,

cardiac arrhythmias) and for complicating
factors that may potentiate toxicity, such as
electrolyte imbalances or hypoxia, fo prevent
Sfurther complications.

e Stress the importance of bed rest to
decrease oxygen demands on the heart. Assist
with bathing as necessary; provide a bedside
commode, which puts less stress on the heart
than using a bedpan. Reassure the client that
activity limitations are temporary.

e Offer diversional activities that are physi-
cally undemanding to decrease anxiety.

Teaching topics

e Explanation of the disorder and treatment
plan

e Medications and possible adverse effects
e Restricting activities for as long as the phy-
sician prescribes

o If taking digoxin at home, checking pulse
for 1 full minute before taking the dose and
withholding the dose and notifying the phy-
sician if pulse rate falls below the predeter-
mined rate (usually 60 beats/minute)

e Resuming normal activities slowly, when
appropriate, and avoiding competitive sports

Pericarditis

Pericarditis is an inflammation of the pericar-
dium, the fibroserous sac that envelops, sup-
ports, and protects the heart. It occurs in both
acute and chronic forms. Acute pericarditis
can be fibrinous or effusive, with purulent,
serous, or hemorrhagic exudate; chronic con-
strictive pericarditis is characterized by dense
fibrous pericardial thickening. The prog-
nosis depends on the underlying cause but is
generally good in acute pericarditis, unless
constriction occurs.

CAUSES

e Bacterial, fungal, or viral infection
(infectious pericarditis)

¢ High-dose radiation to the chest

e Hypersensitivity or autoimmune disease,
such as acute rheumatic fever (most common
cause of pericarditis in children), systemic
lupus erythematosus, and rheumatoid arthritis
¢ Idiopathic factors (most common in acute
pericarditis)

e

.

Administer
cardiac glycosides
carefully. Some
clients with
myocarditis show
a paradoxical
sensitivity to even
small doses of
these drugs.
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Oh, the perils
of the pericardium.
t becomes inflamed
and, presto,
pericarditis!

~




Face it.

Cardiovascular care
is a huge topic.
Feeling overwhelmed
by information? Take
a break to clear your
head.

e Neoplasms (primary or metastasis from
lungs, breasts, or other organs)

e Postcardiac injury, such as MI (which later
causes an autoimmune reaction [Dressler’s
syndrome] in the pericardium), trauma, or
surgery that leaves the pericardium intact but
causes blood to leak into the pericardial cavity
e Uremia

ASSESSMENT FINDINGS

Acute pericarditis

e Pericardial friction rub (grating sound
heard as the heart moves)

e Sharp and usually sudden pain that usually
starts over the sternum and radiates to the
neck, shoulders, back, and arms (Unlike

the pain of MI, pericardial pain is commonly
pleuritic, increasing with deep inspiration and
decreasing when the client sits up and leans
forward, pulling the heart away from the dia-
phragmatic pleurae of the lungs.)

e Symptoms of cardiac tamponade (pallor,
clammy skin, hypotension, pulsus paradoxus,
neck vein distention)

e Symptoms of heart failure (dyspnea, ortho-
pnea, tachycardia, ill-defined substernal chest
pain, feeling of fullness in the chest)

Chronic pericarditis

¢ Gradual increase in systemic venous
pressure

e Pericardial friction rub

e Symptoms similar to those of chronic
right-sided heart failure (fluid retention,
ascites, hepatomegaly)

DIAGNOSTIC TEST RESULTS

¢ Blood tests reflect inflammation and may
show normal or elevated WBC count, espe-
cially in infectious pericarditis; elevated ESR;
and slightly elevated cardiac enzyme levels
with associated myocarditis.

e Culture of pericardial fluid obtained by
open surgical drainage or cardiocentesis
sometimes identifies a causative organism in
bacterial or fungal pericarditis.

e Echocardiography confirms the diagnosis
when it shows an echo-free space between the
ventricular wall and the pericardium (in cases
of pleural effusion).

e ECG shows the following changes in acute
pericarditis: elevation of ST segments in the

standard limb leads and most precordial
leads without significant changes in QRS
morphology that occur with MI, atrial ectopic
rhythms such as AF, and diminished QRS
voltage in pericardial effusion.

NURSING DIAGNOSES

e Decreased cardiac output

¢ Deficient diversional activity
e Acute pain

TREATMENT

e Bedrest

e Surgery: pericardiocentesis (in cases of
cardiac tamponade), partial pericardectomy
(for recurrent pericarditis), total pericardec-
tomy (for constrictive pericarditis)

Drug therapy

e Antibiotics: according to sensitivity of
infecting organism

e Corticosteroid: methylprednisolone
(Solu-Medrol)

e Nonsteroidal anti-inflammatory drugs
(NSAIDs): aspirin, indomethacin (Indocin)

INTERVENTIONS AND RATIONALES

e Provide complete bed rest fo decrease
oxygen demands on the heart.

e Assess pain in relation to respiration and
body position to distinguish pericardial pain
Sfrom myocardial ischemic pain.

¢ Place the client in an upright position to
relieve dyspnea and chest pain.

e Provide analgesics and oxygen, and reas-
sure the client with acute pericarditis that
his condition is temporary and treatable fo
promote client comfort and allay anxiety.

e Monitor the client for signs of cardiac
compression or cardiac tamponade, possible
complications of pericardial effusion. Signs
include decreased blood pressure, increased
CVP, and pulsus paradoxus. Keep a pericar-
diocentesis set handy whenever pericardial
effusion is suspected because cardiac tampon-
ade requires immediate treatment.

e Explain tests and treatments to the client.
If surgery is necessary, he should learn deep
breathing and coughing exercises before-
hand to alleviate fear and anxiety and promote
compliance with the postoperative treatment
regimen. Postoperative care is similar to that
given after cardiothoracic surgery.



Teaching topics

e Explanation of the disorder and treatment
plan

e Medications and possible adverse effects
e Explanation of all tests and treatments

e Coughing and deep breathing exercises

e Slow resumption of daily activities and
scheduled rest periods in daily routine

Peripheral artery disease

In peripheral artery disease, the obstruction
or narrowing of the lumen of the aorta and
its major branches causes an interruption

of blood flow, usually to the legs and feet.
Peripheral artery disease may affect the
carotid, vertebral, innominate, subclavian,
mesenteric, and celiac arteries. Occlusions
may be acute or chronic and commonly
cause severe ischemia, skin ulceration, and
gangrene.

Peripheral artery disease is more common
in males than in females. The prognosis
depends on the location of the occlusion,
the development of collateral circulation to
counteract reduced blood flow and, in acute
disease, the time elapsed between the occlu-
sion and its removal.

CAUSES

e Atherosclerosis
Emboli formation
Thrombosis
Trauma or fracture

CONTRIBUTING FACTORS

e Age

e Diabetes

e Family history of vascular disorders, MI,
or stroke

e Hyperlipidemia

e Hypertension

e Smoking

ASSESSMENT FINDINGS
Assessment findings depend on the site of the
occlusion.

Femoral, popliteal, or innominate arteries
e Mottling of the extremity
e Pallor

e Paralysis and paresthesia in the affected
arm or leg

e Pulselessness distal to the occlusion

e Sudden and localized pain in the affected
arm or leg (most common symptom)

e Temperature change that occurs distal to
the occlusion

Internal and external carotid arteries

¢ Absent or decreased pulsation with an aus-
cultatory bruit over affected vessels

e Stroke

e Transient ischemic attacks (TIAs), which
produce transient monocular blindness, dys-
arthria, hemiparesis, possible aphasia, confu-
sion, decreased mentation, headache

Subclavian artery

e Subclavian steel syndrome (character-
ized by the backflow of blood from the brain
through the vertebral artery on the same side
as the occlusion into the subclavian artery
distal to the occlusion; clinical effects of ver-
tebrobasilar occlusion and exercise-induced
arm claudication)

Vertebral and basilar arteries

e TIAs, which produce binocular vision
disturbances, vertigo, dysarthria, and falling
down without loss of consciousness

DIAGNOSTIC TEST RESULTS

e Arteriography demonstrates the type
(thrombus or embolus), location, and degree
of obstruction and collateral circulation.

¢ Doppler ultrasonography shows decreased
blood flow distal to the occlusion.

e EEG and a computed tomography scan
may be necessary to rule out brain lesions.

e Ophthalmodynamometry helps deter-
mine the degree of obstruction in the internal
carotid artery by comparing ophthalmic artery
pressure to brachial artery pressure on the
affected side. A more than 20% difference bet-
ween pressures suggests insufficiency.

NURSING DIAGNOSES

e Ineffective tissue perfusion (type depends
on the location of the occlusion)

e Fear

e Risk for injury

Tickle my toes.
Everyone depends
on me. If my aorta
is obstructed, even

the feet feel it.




Renal failure may
occur as a result of
arterial occlusion
and tissue damage.

TREATMENT

e Light exercise such as walking

e Surgery (for acute occlusion): atherec-
tomy, balloon angioplasty, bypass graft, embo-
lectomy, laser angioplasty, patch grafting,
stent placement, thromboendarterectomy, or
amputation

Drug therapy

¢ Anticoagulants: heparin, dalteparin
(Fragmin), enoxaparin (Lovenox), warfarin
(Coumadin)

e Antiplatelets: aspirin, pentoxifylline
(Trental)

e Thrombolytic agents: alteplase (Activase),
streptokinase (Streptase)

INTERVENTIONS AND RATIONALES

e Advise the client to stop smoking and to
follow the prescribed medical regimen to
modify risk factors and promote compliance.

Preoperatively (during an acute episode)

e Assess the client’s circulatory status by
checking for the most distal pulses and by
inspecting his skin color and temperature.
Decreased tissue perfusion causes mottling; skin
also becomes cooler and skin texture changes.
e Provide pain relief as needed to help
decrease ischemic pain.

e Administer I.V. heparin as needed to pre-
vent thrombi. Use an infusion pump to ensure
the proper flow rate.

* Reposition the foot frequently to prevent
pressure on any one area. Strictly avoid ele-
vating or applying heat to the affected leg.
Directly heating extremities causes increased
tissue metabolism, if arteries don’t dilate nor-
mally, tissue perfusion decreases and ischemia
may occur.

e Watch for signs of fluid and electrolyte
imbalance, and monitor intake and output
for signs of renal failure (urine output less
than 30 ml/hour). Electrolyte imbalances and
renal failure are complications that may occur
as a result of arterial occlusion and tissue
damage.

e [f the client has a carotid, innominate,
vertebral, or subclavian artery occlusion,
monitor him for signs of stroke, such as
numbness in an arm or leg and intermittent
blindness, to detect early signs of decreased
cerebral perfusion.

Postoperatively

e Monitor the client’s vital signs. Contin-
uously assess his circulatory function by
inspecting skin color and temperature and

by checking for distal pulses. In charting,
compare earlier assessments and observa-
tions. Watch closely for signs of hemorrhage
(tachycardia, hypotension) and check dress-
ings for excessive bleeding fo prevent or detect
postoperative complications.

e In carotid, innominate, vertebral, or
subclavian artery occlusion, assess neurologic
status frequently for changes in level of con-
sciousness or muscle strength and pupil size
to ensure prompt treatment of deteriorating
neurologic status.

¢ In mesenteric artery occlusion, connect a
nasogastric tube to low intermittent suction.
Monitor intake and output. (Low urine output
may indicate damage to renal arteries during
surgery.) Assess abdominal status. Increasing
abdominal distention and tenderness may indi-
cate extension of bowel ischemia with resulting
gangrene, necessitating further excision, or
peritonitis.

¢ In saddle block occlusion, check distal
pulses for adequate circulation. Watch for
signs of renal failure and mesenteric artery
occlusion (severe abdominal pain) and
cardiac arrhythmias, which may precipitate
embolus formation, to ensure prompt recogni-
tion and treatment of complications.

e Iniliac artery occlusion, monitor urine
output for signs of renal failure from
decreased perfusion to the kidneys as a result
of surgery. Provide meticulous catheter care
to prevent complications.

¢ In both femoral and popliteal artery occlu-
sions, monitor peripheral pulses. Assist with
early ambulation, but discourage prolonged
sitting fo encourage circulation to the extremities.
e After amputation, check the client’s stump
carefully for drainage and record its color and
amount and the time to detect hemorrhage.
Elevate the stump, and administer adequate
analgesic medication fo treat edema and pain.
Because phantom limb pain is common,
explain this phenomenon to the client to
reduce the client’s anxiety.

e When preparing the client for discharge,
instruct him to watch for signs of recurrence
(pain, pallor, numbness, paralysis, absence of
pulse) that can result from graft occlusion or



occlusion at another site. Warn him against
wearing constrictive clothing. These measures
enable the client to join actively in his care, and
allow him to make more informed decisions
about his health status.

Teaching topics

¢ Explanation of the disorder and treatment
options

e Medications and possible adverse effects
e Performing proper foot care

e Recognizing signs of arterial occlusion

e Modifying risk factors

Raynaud’s disease

Raynaud’s disease is characterized by epi-
sodic vasospasm in the small peripheral
arteries and arterioles, precipitated by
exposure to cold or stress. This condition
occurs bilaterally and usually affects the
hands or, less often, the feet.

Raynaud’s disease is most prevalent in
women, particularly between puberty and age
40. A benign condition, it requires no specific
treatment and has no serious sequelae.

Raynaud’s phenomenon, however, a con-
dition often associated with several connective
tissue disorders — such as scleroderma,
systemic lupus erythematosus, and polymyo-
sitis — has a progressive course, leading to
ischemia, gangrene, and amputation. Differ-
entiating the two disorders is difficult because
some clients who experience mild symptoms
of Raynaud’s disease for several years may
later develop overt connective tissue disease —
most commonly scleroderma.

CAUSES
e Unknown (most probable theory involves
an antigen antibody immune response)

ASSESSMENT FINDINGS

e Numbness and tingling that are relieved
by warmth

e Sclerodactyly, ulcerations, or chronic
paronychia (in longstanding disease)

e Typically, blanching of skin on the fingers,
which then becomes cyanotic before chang-
ing to red (after exposure to cold or stress)

Polish up on client care

DIAGNOSTIC TEST RESULTS

e Arteriography reveals vasospasm.

e Plethysmography reveals intermittent
vessel occlusion.

NURSING DIAGNOSES

o Ineffective tissue perfusion: Peripheral
¢ Risk for injury

e Risk for peripheral neurovascular
dysfunction

e Acute pain

e Chronic pain

TREATMENT

e Activity changes: avoidance of cold

e Smoking cessation (if appropriate)

e Surgery (used in fewer than one-quarter of
clients): sympathectomy

Drug therapy

e (Calcium channel blockers: diltiazem (Card-
izem), nifedipine (Procardia)

e Vasodilator: phenoxybenzamine (Diben-
zyline)

INTERVENTIONS AND RATIONALES

e Warn against exposure to the cold. Tell

the client to wear mittens or gloves in cold
weather and when handling cold items or
defrosting the freezer to prevent vasospasm,
which causes onset of symptoms.

e Advise the client to avoid stressful situa-
tions and to stop smoking fo prevent exacerba-
tion of symptoms.

¢ Instruct the client to inspect the skin fre-
quently and to seek immediate care for signs
of skin breakdown or infection fo prevent com-
plications.

e Teach the client about drugs, their use,
and their adverse effects to prevent further
complications.

¢ Provide psychological support and reassur-
ance fo allay the client’s fear of amputation and
disfigurement.

Teaching topics

e Modifying risk factors, including smoking
cessation, if appropriate

e Preventive measures such as avoiding cold
and stress
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Vasodilators are
typically used only
in severe cases of
Raynaud’s disease

because the adverse
effects of these
drugs may
be more bothersome
than the disease

itself.
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Fever vs. disease.
Rheumatic fever
follows a group A
beta-hemolytic
streptococcal
infection. Rheumatic
heart disease refers
to the cardiac
manifestations of

rheumatic fever.

Cardiovascular system

Rheumatic fever and
rheumatic heart disease

Commonly recurrent, acute rheumatic fever is
a systemic inflammatory disease of childhood
that follows a group A beta-hemolytic
streptococcal infection. Rheumatic heart
disease refers to the cardiac manifestations
of rheumatic fever and includes pancarditis
(myocarditis, pericarditis, and endocarditis)
during the early acute phase and chronic val-
vular disease later.

Long-term antibiotic therapy can mini-
mize recurrence of rheumatic fever, reducing
the risk of permanent cardiac damage and
eventual valvular deformity. However, severe
pancarditis occasionally produces fatal heart
failure during the acute phase. Of the clients
who survive this complication, about 20% die
within 10 years.

This disease strikes most often during
cool, damp weather in the winter and early
spring. In the United States, it’s most common
in the northern states.

CAUSES
e Hypersensitivity reaction to a group A
beta-hemolytic streptococcal infection

ASSESSMENT FINDINGS

e Carditis

e Temperature of 100.4° F (38° C) or greater
e Migratory joint pain or polyarthritis

e Skin lesions such as erythema marginatum
(in only 5% of clients)

e Transient chorea (can develop up to

6 months after the original streptococcal
infection)

DIAGNOSTIC TEST RESULTS

¢ Blood tests show elevated WBC count

and ESR as well as slight anemia during
inflammation.

e Cardiac catheterization evaluates valvular
damage and left ventricular function in severe
cardiac dysfunction.

e (Cardiac enzyme levels may be increased in
severe carditis.

e Chest X-rays show normal heart size
(except with myocarditis, heart failure, or
pericardial effusion).

e (C-reactive protein is positive (especially
during the acute phase).

e Echocardiography helps evaluate val-
vular damage, chamber size, and ventricular
function.

e ECG shows prolonged PR interval in 20%
of clients.

NURSING DIAGNOSES

e Activity intolerance

e Decreased cardiac output
e Risk for infection

TREATMENT

e Bed rest (in severe cases)

e Surgery: corrective valvular surgery (in
cases of persistent heart failure)

Drug therapy

e Antibiotics: erythromycin (Erythrocin),
penicillin (Pfizerpen)

e NSAIDs: aspirin, indomethacin (Indocin)

INTERVENTIONS AND RATIONALES

e Before giving penicillin, ask the client if
he’s ever had a hypersensitivity reaction to

it. Even if the client has never had a reac-

tion to penicillin, warn that such a reaction is
possible to adequately inform the client about
possible treatment complications.

e Tell the client to stop taking the drug and
to immediately report the development of a
rash, fever, chills, or other signs of allergy at
any time during penicillin therapy to prevent
anaphylaxis.

¢ Instruct the client to watch for and report
early signs of heart failure, such as dyspnea
and a hacking, nonproductive cough, fo pre-
vent further cardiac decompensation.

e Stress the need for bed rest during the
acute phase and suggest appropriate, physi-
cally undemanding diversions. These measures
decrease oxygen demands of the heart.

e After the acute phase, encourage family
and friends to spend as much time as possible
with the client to minimize boredom.

e [f the client has severe carditis, help him
prepare for permanent changes in his lifestyle
to promote positive coping strategies.

e Warn the client to watch for and immedi-
ately report signs of recurrent streptococcal
infection — sudden sore throat, diffuse throat



redness and oropharyngeal exudate, swollen
and tender cervical lymph glands, pain on
swallowing, a temperature of 101° to 104° F
(38.3° to 40° C), headache, and nausea to
prevent complications associated with delayed
treatment such as heart valve damage. Urge
the client to avoid people with respiratory
tract infections fo prevent reinfection.

e Make sure the client understands the need
to comply with prolonged antibiotic therapy
and follow-up care and the need for additional
antibiotics during dental surgery to prevent
reinfection.

e Arrange for a visiting nurse to oversee
home care if necessary to promote compliance.

Teaching topics

e Explanation of the disorder and treatment
plan

e Medications and possible adverse effects
e Watching for and reporting signs of heart
failure

e Starting normal activities slowly

e Taking prophylactic antibiotics during
dental surgery

e Performing good dental hygiene to prevent
gingival infection

Thoracic aortic aneurysm

Thoracic aortic aneurysm is characterized
by an abnormal widening of the ascending,
transverse, or descending part of the aorta.
Aneurysm of the ascending aorta is most
common and most commonly fatal.

The aneurysm may be dissecting, a
hemorrhagic separation in the aortic wall,
usually within the medial layer; saccular, an
outpouching of the arterial wall, with a narrow
neck; or fusiform, a spindle-shaped enlargement
encompassing the entire aortic circumference.

Some aneurysms progress to serious
and, eventually, lethal complications such as
rupture of an untreated thoracic dissecting
aneurysm into the pericardium, with resulting
tamponade.

CAUSES

e Atherosclerosis

e Congenital disorders such as coarctation
of the aorta

e Fungal infection (infected aneurysm) of
the aortic arch and descending segments

e Hypertension

e Syphilis, usually of the ascending aorta
(uncommon because of antibiotics)

e Trauma, usually of the descending thoracic

aorta, from an accident that shears the aorta
transversely (acceleration-deceleration
injuries)

ASSESSMENT FINDINGS

Ascending aneurysm

e Bradycardia

e Pain (described as severe, boring, and
ripping and extending to the neck, shoulders,
lower back, or abdomen)

e Pericardial friction rub caused by a hemo-
pericardium

¢ Unequal intensities of the right carotid and
left radial pulses

Descending aneurysm

e Pain (described as sharp and tearing, usu-
ally starting suddenly between the shoulder
blades and possibly radiating to the chest)

Transverse aneurysm

e Dry cough

e Dysphagia

e Dyspnea

e Hoarseness

e Pain (described as sharp and tearing and
radiating to the shoulders)

DIAGNOSTIC TEST RESULTS

e Aortography, the definitive test, shows the
lumen of the aneurysm, its size and location,
and the false lumen in a dissecting aneurysm.
¢ Blood tests may show low Hb levels
because of blood loss from a leaking
aneurysm.

e Chest X-ray shows widening of the aorta.

¢ Computed tomography scan confirms and
locates the aneurysm and can be used to mon-
itor its progression.

e Echocardiography may help identify a dis-
secting aneurysm of the aortic root.

e ECG helps distinguish a thoracic aneu-
rysm from MI.

e Transesophageal echocardiography

is used to measure the aneurysm in the
ascending and descending aorta.

For clients with
rheumatic fever, good
dental hygiene is
necessary to prevent
gingival infection.

Pain is the key
assessment finding
with thoracic aortic
aneurysm, but the
kind of pain depends
on the type of
aneurysi.




NURSING DIAGNOSES

e Decreased cardiac output

¢ Ineffective breathing pattern
e Acute pain

TREATMENT

e Surgery: resection of aneurysm with a
Dacron or Teflon graft replacement, possible
replacement of aortic valve

Drug therapy

e Analgesic: morphine

e Antihypertensives: nitroprusside (Nitro-
press), labetalol (Trandate)

e Negative inotropic: propranolol (Inderal)

INTERVENTIONS AND RATIONALES

e Monitor the client’s blood pressure,
PAWP, and CVP fo detect fluid volume deficit.
Also evaluate pain, breathing, and carotid,
radial, and femoral pulses to detect early signs
of aneurysm rupture.

e Review laboratory test results, which must
include a complete blood count, differential,
electrolytes, typing and crossmatching for
whole blood, ABG studies, and urinalysis, to
note Hb levels and ensure that the client can
tolerate surgery.

e Insert an indwelling urinary catheter and
monitor intake and output fo evaluate fluid
status.

e Carefully monitor nitroprusside 1.V. infu-
sion rate; use a separate 1.V. line for infusion.
Adjust the dose by slowly increasing the infu-
sion rate. Meanwhile, check blood pressure
every 5 minutes until it stabilizes fo note the
effectiveness of treatment and prevent hypoten-
sion from large dose nitroprusside.

e With suspected bleeding from an aneur-
ysm, prepare to give a blood transfusion to
adequately replace deficient fluid volume.

e Explain diagnostic tests. If surgery

is scheduled, explain the procedure and
expected postoperative care (V. lines,
endotracheal and drainage tubes, cardiac
monitoring, ventilation) fo alleviate the client’s
anxiety.

After repair of thoracic aneurysm

e Evaluate the client’s level of conscious-
ness. Monitor vital signs, PAP, PAWP,
CVP, pulse rate, urine output, and pain

to guide treatment regimen and evaluate its
effectiveness.

e Check respiratory function. Carefully
observe and record the type and amount of
chest tube drainage and frequently assess
heart and breath sounds to detect early signs of
compromise.

e Monitor I.V. therapy to prevent fluid excess,
which may occur with rapid fluid replacement.
¢ Give medications as appropriate o help
improve the client’s condition.

e Watch for signs of infection, especially
fever, and excessive wound drainage to ini-
tiate treatment promptly and prevent complica-
tions such as sepsis.

e Assist with range-of-motion exercises of
the legs to prevent thromboembolism due to
venostasis during prolonged bed rest.

o After stabilization of vital signs and res-
piration, encourage and assist the client

in turning, coughing, and deep breathing.

If necessary, provide intermittent positive
pressure breathing fo promote lung expansion.
e Help the client walk as soon as he’s able

to prevent complications of immobility, such as
pneumonia and thromboembolism formation.

e Before discharge, ensure adherence to
antihypertensive therapy by explaining the
need for such drugs and the expected adverse
effects. Teach the client how to monitor

his blood pressure to prevent complications
associated with ineffective blood pressure
management such as stroke.

¢ Throughout hospitalization, offer the client
and family psychological support fo relieve
anxiety and feelings of helplessness.

Teaching topics

e Explanation of the disorder and treatment
plan

e Medications and possible adverse effects
¢ Monitoring blood pressure and reducing
hypertension

¢ Modifying risk factors, including smoking
cessation

Thrombophlebitis

Thrombophlebitis is marked by inflammation
of the venous wall and thrombus formation.
It may affect deep veins or superficial veins.



The thrombus may occlude a vein or detach
and embolize to the lungs.

CAUSES

e Hypercoagulability (from cancer, blood
dyscrasias, hormonal contraceptives)

e Injury to the venous wall (from LV. injec-
tions, fractures, antibiotics)

e Venous stasis (from varicose veins, preg-
nancy, heart failure, prolonged bed rest)

ASSESSMENT FINDINGS

Deep vein thrombophlebitis

e Cramping calf pain (may be painless)
e Edema

e Tenderness to touch

Superficial vein thrombophlebitis
e Redness along the vein
¢ Warmth and tenderness along the vein

DIAGNOSTIC TEST RESULTS

e Hematology reveals increased WBC count.
e Photoplethysmography shows venous-
filling defects.

e Ultrasound reveals decreased blood flow.

e Venography shows venous-filling defects.

NURSING DIAGNOSES

e Acute pain

e Activity intolerance

e Ineffective tissue perfusion: Peripheral

TREATMENT

e Activity changes: maintaining bed rest and
elevating the affected extremity

e Antiembolism stockings

e Embolectomy and insertion of a vena cava
umbrella or filter

e Warm, moist compresses

Drug therapy

¢ Anticoagulants: warfarin (Coumadin), hep-
arin, enoxaparin (Lovenox)

¢ Anti-inflammatory agents: aspirin,
dalteparin (Fragmin)

¢ Fibrinolytic agents: streptokinase (Streptase)

INTERVENTIONS AND RATIONALES

e Assess pulmonary status. Crackles, dys-
puea, tachypnea, hemoptysis, and chest pain
suggest pulmonary embolism.

e Assess cardiovascular status. Tachycardia
and chest pain may indicate pulmonary
embolism.

e Assess for bleeding resulting from antico-
agulant therapy.

e Monitor and record vital signs, such as
hypotension, tachycardia, tachypnea, and
restlessness. Observe for bruising, epistaxis,
blood in stool, bleeding gums, and painful
joints. Tachypnea and tachycardia may suggest
pulmonary embolism or hemorrhage.

e Perform neurovascular checks fo detect
nerve or vascular damage.

e Monitor laboratory values. Partial throm-
boplastin time in a client receiving heparin
and prothrombin time in a client receiving
warfarin should be 1%/=to 2 times the control.
International normalized ratio should be 2 to 3
Jor the client receiving warfarin. A falling Hb
level and hematocrit indicate blood loss.

e Maintain bed rest and elevate the affected
extremity to promote venous return and reduce
swelling.

¢ Administer medications, as prescribed, fo
control or dissolve blood clots.

e Apply warm, moist compresses to improve
circulation to the affected area and relieve pain
and inflammation.

e Measure and record the circumference

of thighs and calves. Compare the measure-
ments fo assess for worsening inflammation in
the affected leg.

Teaching topics

¢ Explanation of the disorder and treatment
plan

e Medications and possible adverse effects
e Recognizing signs and symptoms of
bleeding and clot formation

e Avoiding prolonged sitting or standing,
constrictive clothing, and crossing the legs
when seated

¢ Avoiding hormonal contraceptives

Valvular heart disease

In valvular heart disease, three types of
mechanical disruption can occur: stenosis,
or narrowing, of the valve opening; incom-
plete closure of the valve; or prolapse of the
valve. These conditions can result from such

A clot is typically
caused by venous
stasis, endothelial
damage, and
hypercoagulability.
This is called

Virchow’s triad.
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Three types
of mechanical
disruption can
affect heart
valves: stenosis,
or narrowing, of
the valve opening;
incomplete closure
of the valve; and

prolapse of the valve.

/ Don’t lose your \

motivation in the
middle of your exam
preparation. It's
important to keep a
positive
attitude for the long
haul.
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disorders as endocarditis (most common),
congenital defects, and inflammation, and
they can lead to heart failure.

Valvular heart disease occurs in several
forms. The most common include:
e aortic insufficiency, in which blood flows
back into the left ventricle during diastole,
causing fluid overload in the ventricle, which
dilates and hypertrophies (The excess volume
causes fluid overload in the left atrium and,
finally, the pulmonary system. Left ventric-
ular failure and pulmonary edema eventually
result.)
e mitral insufficiency, in which blood from
the left ventricle flows back into the left
atrium during systole, causing the atrium to
enlarge to accommodate the backflow (As a
result, the left ventricle also dilates to accom-
modate the increased volume of blood from
the atrium and to compensate for diminishing
cardiac output.)
e mitral stenosis, in which narrowing of the
valve by valvular abnormalities, fibrosis, or
calcification obstructs blood flow from the
left atrium to the left ventricle (Consequently,
left atrial volume and pressure rise and the
chamber dilates.)
e mitral valve prolapse (MVP), in which
one or both valve leaflets protrude into the
left atrium (MVP syndrome is the term used
when the anatomic prolapse is accompanied
by assessment findings unrelated to the val-
vular abnormality.)
¢ tricuspid insufficiency, in which blood
flows back into the right atrium during sys-
tole, decreasing blood flow to the lungs and
left side of the heart. (Cardiac output also
lessens. Fluid overload in the right side of the
heart can eventually lead to right-sided heart
failure.)

CAUSES

Aortic insufficiency
¢ Endocarditis

e Hypertension

¢ Idiopathic origin
e Rheumatic fever
e Syphilis

Mitral insufficiency
e Hypertrophic cardiomyopathy
e Left ventricular failure

Mitral valve prolapse
Rheumatic fever

Mitral stenosis

Rheumatic fever

Mitral valve prolapse

MI involving papillary muscles
Unknown

Tricuspid insufficiency

Endocarditis

Rheumatic fever
Right-sided heart failure
Trauma

ASSESSMENT FINDINGS
Aortic insufficiency

Angina

Cough

Dyspnea

Fatigue

Palpitations

Pulmonary vein congestion

Rapidly rising and collapsing pulses

Mitral insufficiency

Angina

Dyspnea

Fatigue
Orthopnea
Peripheral edema

Mitral stenosis

Dyspnea on exertion
Fatigue

Orthopnea
Palpitations
Peripheral edema
Weakness

Mitral valve prolapse

Chest pain

Fatigue

Headache

Palpitations

Possibly asymptomatic

Tricuspid insufficiency

Dyspnea
Fatigue
Peripheral edema



DIAGNOSTIC TEST RESULTS

Aortic insufficiency

e (Cardiac catheterization shows reduction in
arterial diastolic pressures.

e Echocardiography shows left ventricular
enlargement.

e ECG shows sinus tachycardia and left ven-
tricular hypertrophy.

e X-ray shows left ventricular enlargement
and pulmonary vein congestion.

Mitral insufficiency

e (Cardiac catheterization shows mitral
insufficiency and elevated atrial pressure and
PAWP.

e Echocardiography shows abnormal valve
leaflet motion.

e ECG may show left atrial and ventricular
hypertrophy.

e X-ray shows left atrial and ventricular
enlargement.

Mitral stenosis

e Cardiac catheterization shows diastolic
pressure gradient across the valve and ele-
vated left atrial and pulmonary artery wedge
pressures.

e Echocardiography shows thickened mitral
valve leaflets.

e ECG shows left atrial hypertrophy.

e X-ray shows left atrial and ventricular
enlargement.

Mitral valve prolapse

e Color-flow Doppler studies show mitral
insufficiency.

e ECG shows prolapse of the mitral valve
into the left atrium.

Tricuspid insufficiency

e Echocardiography shows systolic prolapse
of the tricuspid valve.

e ECG shows right atrial or right ventricular
hypertrophy.

e X-ray shows right atrial dilation and right
ventricular enlargement.

NURSING DIAGNOSES

e Activity intolerance

e Anxiety

e Decreased cardiac output

TREATMENT

e Diet: sodium restrictions (in cases of heart
failure)

e Surgery: open-heart surgery using
cardiopulmonary bypass for valve
replacement (in severe cases)

Drug therapy

¢ Anticoagulant: warfarin (Coumadin) to
prevent thrombus formation around diseased
or replaced valves

INTERVENTIONS AND RATIONALES

e Watch closely for signs of heart failure
or pulmonary edema and for adverse

effects of drug therapy fo prevent cardiac
decompensation.

e Place the client in an upright position fo
relieve dyspnea.

e Maintain bed rest and provide assistance
with bathing, if necessary, to decrease oxygen
demands on the heart.

e If the client undergoes surgery, watch
for hypotension, arrhythmias, and thrombus
formation. Monitor vital signs, ABG levels,
intake, output, daily weight, blood chem-
istries, chest X-rays, and pulmonary artery
catheter readings fo detect early signs of
postoperative complications and ensure early
intervention and treatment.

¢ Allow the client to verbalize concerns over
being unable to meet life demands because of
activity restrictions fo reduce anxiety.

Teaching topics

e Explanation of the disorder and treatment
plan

e Medications and possible adverse effects
e Following diet restrictions and medication
schedule

e Need for consistent follow-up care

e Incorporating rest into the daily routine

/ The heart of the \

matter is you're

almost through
with this chapter.
Just quiz yourself
with the practice
questions on the

next few pages
before moving on.
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Pump up on practice
queetiona

1. A cardiologist prescribes digoxin
(Lanoxin) 125 mcg by mouth every morning
for a client diagnosed with heart failure. The
pharmacy dispenses tablets that contain 0.25
mg each. How many tablets should the nurse
administer in each dose? Record your answer
using one decimal place.

tablet(s)

Answer: 0.5. The nurse should begin by
converting 125 mcg to milligrams.

125 mecg _
M)T =0.125 mg

The following formula is used to calculate
drug dosages:
Dose on hand _ Dose desired
Quantity on hand X

The nurse should use the following equations:

0.25mg 0.125 mg

1 tablet X
0.25X) =0.125
X = 0.5 tablet

» NCLEX keys

Client needs category: Physiological integrity
Client needs subcategory: Pharmacological
and parenteral therapies

Cognitive level: Application

2. Aclientis prescribed diltiazem

(Cardizem) to manage his hypertension. The

nurse should tell the client the diltiazem will:
1. lower his blood pressure only.

2. lower his heart rate and blood
pressure.

3. lower his blood pressure and
increase his urine output.

4. lower his heart rate and blood
pressure and increase his urine
output.

Answer: 2. Diltiazem, a calcium channel
blocker, will reduce both the heart rate and
blood pressure. It doesn’t directly affect urine
output.

» NCLEX keys

Client needs category: Physiological integrity
Client needs subcategory: Pharmacological
and parenteral therapies

Cognitive level: Comprehension

3. Aclient reports substernal chest pain.
Test results show electrocardiographic
changes and an elevated cardiac troponin
level. What should be the focus of nursing
care?
1. Improving myocardial oxygenation
and reducing cardiac workload
2. Confirming a suspected diagnosis
and preventing complications
3. Reducing anxiety and relieving pain
4. Eliminating stressors and providing a
nondemanding environment
Answer: 1. The client is exhibiting clinical
signs and symptoms of a myocardial infarc-
tion (MI); therefore, nursing care should
focus on improving myocardial oxygenation
and reducing cardiac workload. Confirming
the diagnosis of MI and preventing complica-
tions, reducing anxiety and relieving pain, and
providing a nondemanding environment are
secondary to improving myocardial oxygen-
ation and reducing workload. Stressors can’t
be eliminated, only reduced.




» NCLEX keys

Client needs category: Physiological integrity
Client needs subcategory: Reduction of risk
potential

Cognitive level: Analysis

4. A client with a myocardial infarction and
cardiogenic shock is placed on an intra-aortic
balloon pump (IAPB). If the device is func-
tioning properly, the balloon inflates when
the:

1. tricuspid valve is closed.

2. pulmonic valve is open.

3. aortic valve is closed.

4. mitral valve is closed.
Answer: 3. An IAPB inflates during diastole
when the tricuspid and mitral valves are open

and the aortic and pulmonic valves are closed.

» NCLEX keys

Client needs category: Physiological integrity
Client needs subcategory: Physiological
adaptation

Cognitive level: Comprehension

5. A client with unstable angina receives
routine applications of nitroglycerin ointment.
The nurse should delay the next dose if the
client has:

1. atrial fibrillation.

2. asystolic blood pressure below

90 mm Hg.

3. aheadache.

4. skin redness at the current site.
Answer: 2. Nitroglycerin is a vasodilator and
can lower arterial blood pressure. As a rule,

when the client’s systolic blood pressure is
below 90 mm Hg, the nurse should delay the
dose and notify the physician. Nitroglycerin
isn’t contraindicated in a client with atrial
fibrillation. Headache, a common occur-
rence with nitroglycerin isn’t a cause for
withholding a dose. Application sites should
be changed with each dose, especially if skin
irritation occurs.

» NCLEX keys

Client needs category: Physiological integrity
Client needs subcategory: Pharmacological
and parenteral therapies

Cognitive level: Application

6. A client experiences acute myocardial
ischemia. The nurse administers oxygen and
sublingual nitroglycerin. When assessing an
electrocardiogram (ECG) for evidence that
blood flow to the myocardium has improved,
the nurse should focus on the:

1. widening of the QRS complex.

2. frequency of ectopic beats.

3. return of the ST segment to baseline.

4. presence of a significant Q wave.
Answer: 3. During episodes of myocardial
ischemia, an ECG may show ST-segment
elevation or depression. With successful
treatment, the ST segment should return to
baseline. Widening QRS complex, presence
of a Q wave, and frequent ectopic beats aren’t
directly indicative of myocardial ischemia.

» NCLEX keys

Client needs category: Physiological integrity
Client needs subcategory: Pharmacological
and parenteral therapies

Cognitive level: Application




Congrats! You
finished the chapter.
My advice: Take a
break to exercise
your body and give
your mind a rest.

7. Following a left anterior myocardial
infarction, a client undergoes insertion of
a pulmonary artery catheter. Which find-
ing most strongly suggests left-sided heart
failure?
1. Adrop in central venous pressure
2. Anincrease in the cardiac index
3. Arise in pulmonary artery diastolic
pressure
4. A decline in mean pulmonary artery
pressure
Answer: 3. Arise in pulmonary artery dia-
stolic pressure suggests left-sided heart
failure. Central venous pressure would rise in
heart failure. The cardiac index would decline
in heart failure. The mean pulmonary artery
pressure would increase in heart failure.

» NCLEX keys

Client needs category: Physiological integrity
Client needs subcategory: Physiological
adaptation

Cognitive level: Application

8. A client with dilated cardiomyopathy,
pulmonary edema, and severe dyspnea is
placed on dobutamine. Which assessment
finding indicates that the drug is effective?

1. Increased activity tolerance

2. Absence of arrhythmias

3. Negative Homans’ sign

4. Blood pressure of 160/90 mm Hg
Answer: 1. Dobutamine should improve the
client’s symptoms and the client should expe-
rience an increased tolerance for activity. The
absence of arrhythmias doesn’t indicate effec-
tiveness of dobutamine. A negative Homans’
sign indicates absence of blood clots, which
isn’t a therapeutic effect of dobutamine.

» NCLEX keys

Client needs category: Physiological integrity
Client needs subcategory: Pharmacological
and parenteral therapies

Cognitive level: Analysis

9. A nurse administers warfarin (Cou-
madin) to a client with deep vein thrombo-
phlebitis. Which laboratory value indicates
that the client has a therapeutic level of
warfarin?

1. Partial thromboplastin time (PTT)
1'/= to 2 times the control
2. Prothrombin time (PT) 1'/2to 2
times the control
3. International Normalized Ratio (INR)
of 3to4
4. Hematocrit (HCT) of 32%
Answer: 2. Warfarin is at a therapeutic level
when the PT is 1'/2 to 2 times the control.
Values greater than this increase the risk
of bleeding and hemorrhage; lower values
increase the risk of blood clot formation.
Heparin, not warfarin, prolongs PTT. The INR
may also be used to determine whether war-
farin is at a therapeutic level; however, an INR
of 2 to 3, not 3 to 4, is considered therapeutic.
HCT doesn’t provide information on the effec-
tiveness of warfarin. However, a falling HCT
in a client taking warfarin may be a sign of
hemorrhage.

» NCLEX keys

Client needs category: Physiological integrity
Client needs subcategory: Pharmacological
and parenteral therapies

Cognitive level: Application

10. A client comes to the emergency
department with a dissecting aortic aneurysm.
The client is at greatest risk for:

1. septic shock.

2. anaphylactic shock.

3. cardiogenic shock.

4. hypovolemic shock.
Answer: 4. A dissecting aortic aneurysm is
a precursor to aortic rupture, which leads to
hemorrhage and hypovolemic shock. Septic
shock occurs with overwhelming infection.
Anaphylactic shock is an allergic response.
Cardiogenic shock is the result of ineffective
cardiac function.

» NCLEX keys

Client needs category: Physiological integrity
Client needs subcategory: Reduction of risk
potential

Cognitive level: Comprehension



Respiratory

system

In this chapter,
you'll review:

& components of the
respiratory system
and their function

“tests used to
diagnose respiratory
disorders

& common respiratory
disorders.

Brush up on key
concepts

The major function of the respiratory system
is gas exchange, which includes the transfer
of oxygen and carbon dioxide between

the atmosphere and the blood. During gas
exchange, air is taken into the body through
inhalation and travels through respiratory pas-
sages to the lungs. In the lungs, oxygen (O,)
takes the place of carbon dioxide (CO,) in the
blood, and the CO, is then expelled from the
body through exhalation.

The respiratory system is divided into two
sections: the upper respiratory tract and the
lower respiratory tract. At any time, you can
review the major points of this chapter by con-
sulting the Cheat sheet on pages 70 to 77.

Upper respiratory tract

Enter here

The nose and mouth allow air flow into and
out of the body. They also humidify inhaled
air, which reduces irritation of the mucous
membranes. Within the nose, the nares
(nostrils) contain olfactory receptor sites,
providing for the body’s sense of smell.

Keep out!

The paranasal sinuses are air-filled, cilia-
lined cavities within the nose. Their function
is to trap particles of foreign matter that might
interfere with the workings of the respiratory
system.

Going down
The pharynx serves as a passageway to the
digestive and respiratory tracts. The pharynx

maintains air pressure in the middle ear and
also contains a mucosal lining. This lining
continues the process of humidifying and
warming inhaled air in addition to trapping
foreign particles.

If you can read this aloud, thank
your larynx

The larynx, known as the voice box, connects
the upper and lower airways. It contains vocal
cords that produce sounds. The larynx also
initiates the cough reflex, which is part of the
respiratory system’s defense mechanisms.

C-shaped connector

The trachea contains C-shaped cartilaginous
rings composed of smooth muscle. It con-
nects the larynx to the bronchi.

Lower respiratory tract

Branching into bronchi

The trachea branches into the right and left
bronchi, the large air passages that lead to
the right and left lungs. The right main bron-
chus is slightly larger and more vertical than
the left.

As they pass into the lungs, the bronchi
form smaller branches called bronchioles,
which themselves branch into terminal bron-
chioles, alveolar ducts, and alveoli.

Gas exchange center
Alveoli are clustered microscopic sacs envel-
oped by capillaries. Gas exchange occurs over
the millions of alveoli in the lungs as gases
diffuse across the alveolar-capillary mem-
brane. The alveoli also contain a coating of
surfactant, which reduces surface tension and
keeps them from collapsing.

(Text continues on page 77.)



;- N

Because the
major function of
the respiratory
system is gas
exchange, focus
on keeping airways
clear and facilitating

breathing.

Respiratory refresher

1’,£ACUTE RESPIRATORY DISTRESS SYNDROME
\

Key signs and symptoms

¢ Anxiety, restlessness

e Crackles, rhonchi, decreased breath sounds
* Dyspnea, tachypnea

Key test results

e Arterial blood gas (ABG) levels show respiratory
acidosis, metabolic acidosis, hypoxemia that
doesn't respond to increased fraction of oxygen.

e Chest X-ray shows bilateral infiltrates (in early
stages) and lung fields with a ground-glass
appearance and, with irreversible hypoxemia,
massive consolidation of both lung fields (in
later stages).

Key treatments

* Oxygen (0,) therapy: intubation and
mechanical ventilation using positive end-
expiratory pressure (PEEP) or pressure-
controlled inverse ratio ventilation

e Antibiotics: according to infectious organism

e Bronchodilator: Albuterol (Ventolin HFA)

* Neuromuscular blocking agents: pancuronium,
vecuronium

e Steroids: hydrocortisone (Solu-Cortef), methyl-
prednisolone (Solu-Medrol)

Key interventions

» Assess respiratory, cardiovascular, and neuro-
logic status.

* Maintain bed rest, with prone positioning if
possible.

* Provide chest physiotherapy.

ACUTE RESPIRATORY FAILURE

Key signs and symptoms

* Decreased respiratory excursion, accessory
muscle use, retractions

* Difficulty breathing, shortness of breath, dys-
pnea, tachypnea, orthopnea

e Fatigue

Key test results
* ABG levels show hypoxemia, acidosis, alkalo-
sis, and hypercapnia.

Key treatments

* 0, therapy, intubation, and mechanical ventila-
tion (possibly with PEEP)

e Anesthetic: propofol (Diprivan)

e Antianxiety agent: lorazepam (Ativan)

¢ Bronchodilators: terbutaline, aminophylline,
theophylline (Theochron); via nebulizer: albuterol
(Proventil-HFA), ipratropium (Atrovent)

e Steroids: hydrocortisone (Solu-Cortef), methyl-
prednisolone (Solu-Medrol)

Key interventions

* Assess respiratory status.

e Administer 0,.

* Provide suctioning; assist with turning, cough-
ing, and deep breathing; perform chest physio-
therapy and postural drainage.

* Maintain bed rest.

ASBESTOSIS

Key signs and symptoms

e Dry crackles at lung bases

* Dry cough

 Dyspnea on exertion (usually first symptom)
e Pleuritic chest pain

Key test results

¢ Chest X-rays show fine, irregular, and linear
diffuse infiltrates; extensive fibrosis results in a
“honeycomb” or “ground-glass” appearance.
X-rays may also show pleural thickening and
pleural calcification, with bilateral obliteration
of costophrenic angles and, in later stages, an
enlarged heart with a classic “shaggy” heart
border.

Key treatments

e Chest physiotherapy

e Fluid intake: at least 3 qt (3 L)/day unless con-
traindicated

* 0, therapy or mechanical ventilator (in advanced
cases)



Respiratory refresher (continued)

ASBESTOSIS (conTINUED)

e Antibiotics: according to susceptibility of infecting organism
(for treatment of respiratory tract infections)

* Mucolytic inhalation therapy: acetylcysteine

Key interventions

» Perform chest physiotherapy techniques, such as con-
trolled coughing and segmental bronchial drainage, with chest
percussion and vibration.

* Administer 0, by cannula or mask (1 to 2 L/minute), or by
mechanical ventilation if arterial oxygen can't be maintained
above 40 mm Hg.

ASPHYXIA

Key signs and symptoms

e Agitation

e Altered respiratory rate (apnea, bradypnea, occasional
tachypnea)

* Anxiety

e Central and peripheral cyanosis (cherry-red mucous mem-
branes in late-stage carbon monoxide poisoning)

e Confusion leading to coma

* Decreased breath sounds

* Dyspnea

Key test results

¢ ABG measurement indicates decreased partial pressure of
arterial oxygen (Pao,) < 60 mm Hg and increased partial pressure
of arterial CO, (Paco,) > 50 mm Hg.

e Pulse oximetry reveals decreased hemoglobin saturation with
oxygen.

Key treatments

* Bronchoscopy (for extraction of a foreign body)

e 0, therapy, which may include endotracheal intubation and
mechanical ventilation

* Opioid antagonist: naloxone (for opioid overdose)

Key interventions

» Assess cardiac and respiratory status.

e Position the client upright, if his condition tolerates.

e Suction carefully, as needed, and encourage deep breathing.

ASTHMA

Key signs and symptoms

e Lack of symptoms between attacks (usually)

* Wheezing, primarily on expiration but also sometimes on
inspiration

Key test results

 Pulmonary function tests (PFTs) during attacks show
decreased forced expiratory volumes that improve with therapy
and increased residual volume and total lung capacity.

Key treatments

e Fluids to 3 qt (3 L)/day unless contraindicated

e Beta-adrenergic drugs: epinephrine, salmeterol (Serevent)

* Bronchodilators: terbutaline, aminophylline, theophylline
(Theochron); via nebulizer: albuterol (Proventil-HFA), ipratropium
(Atrovent)

¢ Mast cell stabilizer: cromolyn (Intal)

e Antileukotrienes: zafirlukast (Accolate), montelukast
(Singulair)

Key interventions

e Administer low-flow humidified 0,.

¢ Assess respiratory status.

¢ Keep the client in high Fowler’s position.

ATELECTASIS

Key signs and symptoms

¢ Diminished or bronchial breath sounds
¢ Dyspnea

In severe cases

¢ Anxiety

e Cyanosis

* Diaphoresis

* Severe dyspnea

¢ Substernal or intercostal retraction
e Tachycardia

Key test results

* Chest X-ray shows characteristic horizontal lines in the lower
lung zones and, with segmental or lobar collapse, characteristic
dense shadows associated with hyperinflation of neighboring
lung zones (in widespread atelectasis).

Key treatments

* Bronchoscopy

¢ Chest physiotherapy

* Bronchodilator: albuterol (Proventil-HFA)

* Mucolytic inhalation therapy: acetylcysteine

Key interventions

* Encourage postoperative and other high-risk clients to cough
and deep breathe every 1to 2 hours.

e Teach the splinting technique.

¢ Encourage ambulation.

¢ Administer adequate analgesics.

(continued)



Respiratory refresher (continued)

ATELECTASIS (conTINUED)

e Teach the client how to use an incentive spirometer and
encourage himto use it every 1to 2 hours, while awake.

* Humidify inspired air and encourage adequate fluid intake. Per-
form postural drainage and chest percussion.

 Assess breath sounds and ventilatory status frequently and be
alert for any changes.

BRONCHIECTASIS

Key signs and symptoms

e Chronic cough that produces copious, foul-smelling, mucopu-
rulent secretions, possibly totaling several cupfuls daily

e Coarse crackles during inspiration over involved lobes or
segments, rhonchi, wheezing

e Exertional dyspnea

* Anorexia

Key test results

e Chest X-rays show peribronchial thickening, areas of atelecta-
sis, and scattered cystic changes.

e Sputum culture and Gram stain identify predominant
organisms.

Key treatments

e Bronchoscopy (to mobilize secretions)

e Chest physiotherapy and incentive spirometry

* 0, therapy

 Antibiotics: according to sensitivity of causative organism
e Bronchodilator: albuterol (Proventil-HFA)

Key interventions

* Assess respiratory status.

* Provide supportive care and help the client adjust to the
permanent changes in lifestyle that irreversible lung damage
necessitates.

e Perform chest physiotherapy, including postural drainage and
chest percussion designed for involved lobes, several times per
day. Encourage use of incentive spirometer every 1to 2 hours
while the client is awake.

CHRONIC BRONCHITIS

Key signs and symptoms

* Dyspnea

e Increased sputum production
* Productive cough

Key test results
e Chest X-ray shows hyperinflation and increased bronchovas-
cular markings.

e PFTs may reveal increased residual volume, decreased vital
capacity and forced expiratory volumes, and normal static com-
pliance and diffusion capacity.

Key treatments

e Fluid intake up to 3 gt (3 L)/day, if not contraindicated

¢ Endotracheal intubation and mechanical ventilation if
respiratory status deteriorates

e Antibiotics: according to sensitivity of infective organism

* Bronchodilators: terbutaline, aminophylline, theophylline
(Theochron); via nebulizer: albuterol (Proventil-HFA), ipratropium
(Atrovent)

e Influenza and Pneumovax vaccines

e Steroids: hydrocortisone (Solu-Cortef), methylprednisolone
(Solu-Medrol)

e Steroids (via nebulizer): beclomethasone (Beconase AQ),
triamcinolone (Azmacort)

Key interventions

* Administer low-flow 0,.

* Assess respiratory status, ABG levels, and pulse oximetry.

e Assist with diaphragmatic and pursed-lip breathing.

* Monitor and record the color, amount, and consistency of
sputum.

 Provide chest physiotherapy, postural drainage, incentive spi-
rometry, and suction.

COR PULMONALE

Key signs and symptoms
* Dyspnea on exertion

e Edema

e Fatigue

e Orthopnea

¢ Tachypnea

* \Weakness

Key test results

* ABG analysis shows decreased Pao, (< 70 mm Hg).

e Chest X-ray shows large central pulmonary arteries and sug-
gests right ventricular enlargement by rightward enlargement of
cardiac silhouette on an anterior chest film.

e Pulmonary artery pressure measurements show increased
right ventricular and pulmonary artery pressures as a result of
increased pulmonary vascular resistance.

Key treatments

* 0, therapy as necessary by mask or cannula in concentra-
tions ranging from 24% to 40%, depending on Pao, and, in acute
cases, endotracheal intubation and mechanical ventilation



Respiratory refresher (continued)

COR PULMONALE (conTINUED)

e Cardiac glycoside: digoxin (Lanoxin)

e Diuretic: furosemide (Lasix)

« Vasodilators: diazoxide, hydralazine, nitroprusside (Nitropress),
prostaglandins (in primary pulmonary hypertension)

e Calcium channel blocker: diltiazem (Cardizem)

e Angiotensin-converting enzyme inhibitor: captopril (Capoten)

Key interventions

e Limit the client’s fluid intake to 1to 2 gt (1 to 2 L)/day, and pro-
vide a low-sodium diet.

* Reposition the client every 2 hours.

* Provide meticulous respiratory care, including 0, therapy and,
for clients with chronic obstructive pulmonary disease, pursed-
lip breathing exercises.

* Monitor ABG levels and watch for signs of respiratory failure
such as a change in pulse rate; deep, labored respirations; and
increased fatigue produced by exertion.

EMPHYSEMA

Key signs and symptoms
e Barrel chest

e Dyspnea

e Pursed-lip breathing

Key test results

e Chest X-ray in advanced disease reveals a flattened dia-
phragm, reduced vascular markings in the lung periphery,
enlarged anteroposterior chest diameter, and a vertical heart.
* PFTs show increased residual volume, total lung capacity,
and compliance as well as decreased vital capacity, diffusing
capacity, and expiratory volumes.

Key treatments

e Chest physiotherapy, postural drainage, and incentive
spirometry

* Fluid intake up to 3 gt (3 L)/day, if not contraindicated

e 0, therapy at 2 to 3 L/minute; transtracheal therapy for home
0, therapy

* Antibiotics: according to sensitivity of infective organism

¢ Bronchodilators: terbutaline, aminophylline, theophylline
(Theochron); via nebulizer: albuterol (Proventil-HFA), ipratropium
(Atrovent)

¢ Influenza and Pneumovax vaccines

e Steroids: hydrocortisone (Solu-Cortef), methylprednisolone
(Solu-Medrol)

« Steroids (via nebulizer): beclomethasone (Beconase AQ),
triamcinolone (Azmacort)

Key interventions

¢ Assess respiratory status, ABG levels, and pulse oximetry.

e Assist with diaphragmatic and pursed-lip breathing.

* Monitor and record the color, amount, and consistency of
sputum.

* Provide chest physiotherapy, postural drainage, and suction.

IDIOPATHIC PULMONARY FIBROSIS
Key signs and symptoms

* Dyspnea

* Dry, hacking, paroxysmal cough

* Rapid, shallow breathing

In late cases

e Cyanosis

¢ Profound hypoxemia

* Pulmonary hypertension

Key test results

¢ Lung biopsy findings vary based on the stage of the disease.
In general, the alveolar walls are swollen with chronic
inflammatory infiltrates. In the late disease stages, the alveolar
walls are destroyed and are replaced by honeycombing cysts.

Key treatments

e Lung transplant: in younger, otherwise healthy clients

e 0, therapy

* Corticosteroids and cytotoxic drugs: to suppress inflammation,
but are usually unsuccessful

Key interventions

* Assess respiratory status.

* Monitor oxygen levels and administer 0, as needed.
¢ Encourage activity to the extent that the client is able.
¢ Provide emotional support.

LUNG CANCER

Key signs and symptoms
¢ Cough, hemoptysis

* Weight loss, anorexia

Key test results
¢ Chest X-ray shows a lesion or mass.

Key treatments

 Resection of the affected lobe (lobectomy) or lung (pneumo-
nectomy)

¢ Radiation therapy

(continued)



Respiratory refresher (continued)

LUNG CANCER (conTINUED)
e Antineoplastics: cyclophosphamide, doxorubicin (Doxil),
cisplatin (Platinol), vincristine

Key interventions

* Assess the client’s pain level and administer analgesics, as
prescribed.

* Provide suctioning and assist with turning, coughing, and deep
breathing.

e Track laboratory values, and monitor for bleeding, infection,
and electrolyte imbalance due to effects of chemotherapy.

PLEURAL EFFUSION AND EMPYEMA
Key signs and symptoms

e Decreased breath sounds

e Dyspnea

* Fever

e Pleuritic chest pain

Key test results

e Chest X-ray shows radiopaque fluid in dependent regions.

e Thoracentesis shows lactate dehydrogenase (LD) levels less
than 200 international units and protein levels less than 3 g/dl (in
transudative effusions); ratio of protein in pleural fluid to serum
greater than or equal to 0.5, LD in pleural fluid greater than or
equal to 200 international units, and ratio of LD in pleural fluid

to LD in serum greater than 0.6 (in exudative effusions); and
acute inflammatory white blood cells and microorganisms

(in empyema).

Key treatments

* Thoracentesis (to remove fluid) with chest tube insertion if
necessary

* Thoracotomy if thoracentesis isn't effective

e Antibiotics for empyema: according to sensitivity of causative
organism

Key interventions

* Administer 0,.

e Administer antibiotics.

* Provide meticulous chest tube care, and use sterile technique
for changing dressings around the tube insertion site.

e Ensure chest tube patency by watching for bubbles in the
underwater seal chamber.

* Record the amount, color, and consistency of chest tube
drainage.

PLEURISY

Key signs and symptoms

e Pleural friction rub (a coarse, creaky sound heard during late
inspiration and early expiration)

e Sharp, stabbing pain that increases with respiration

Key test results

* Although diagnosis generally rests on the client’s history and
the nurse’s respiratory assessment, diagnostic tests help rule
out other causes and pinpoint the underlying disorder.

Key treatments

* Bed rest

e Analgesic: acetaminophen with oxycodone (Percocet)

e Anti-inflammatories: indomethacin (Indocin), ibuprofen
(Motrin)

Key interventions

o Stress the importance of bed rest and plan your care to allow
the client as much uninterrupted rest as possible.

* Administer antitussives and pain medication as necessary.
¢ Encourage the client to cough and deep breathe. Teach
him to apply firm pressure at the pain site during coughing
exercises.

PNEUMOCYSTIS PNEUMONIA
Key signs and symptoms
 Generalized fatigue

* Low-grade, intermittent fever
* Nonproductive cough

e Shortness of breath

* Weight loss

Key test results

 Chest X-ray may show slowly progressing, fluffy infiltrates and
occasionally nodular lesions or a spontaneous pneumothorax,
but these findings must be differentiated from findings in other
types of pneumonia or acute respiratory distress syndrome.

¢ Histologic studies confirm P, jiroveci. In clients with human
immunodeficiency virus (HIV) infection, initial examination

of a first morning sputum specimen (induced by inhaling an
ultrasonically dispersed saline mist) may be sufficient; how-
ever, this technique is usually ineffective in clients without HIV
infection.

Key treatments

e 0, therapy, which may include endotracheal intubation and
mechanical ventilation

e Antibiotics: co-trimoxazole (Bactrim), pentamidine (Pentam)
e Antipyretic: acetaminophen (Tylenol)

Key interventions

* Assess the client’s respiratory status, and monitor ABG levels.
 Administer O, therapy as necessary. Encourage ambulation,
deep-breathing exercises, and use of incentive spirometry.

¢ Administer antipyretics, as required.



Respiratory refresher (continued)

PNEUMOCYSTIS PNEUMONIA (conTINUED)

* Monitor intake and output and daily weight. Replace fluids as
necessary.

e Give antimicrobial drugs as required. Never give pentamidine
I.M. Administer the I.V. form slowly over 60 minutes.

¢ Monitor the client for adverse reactions to antimicrobial drugs.
If he's receiving co-trimoxazole, watch for nausea, vomiting,
rash, bone marrow suppression, thrush, fever, hepatotoxic-

ity, and anaphylaxis. If he's receiving pentamidine, watch for
cardiac arrhythmias, hypotension, dizziness, azotemia, hypocal-
cemia, and hepatic disturbances.

* Provide nutritional supplements and encourage the client
to eat a high-calorie, protein-rich diet. Offer small, frequent
meals.

PNEUMONIA

Key signs and symptoms

e Chills, fever

e Crackles, rhonchi, pleural friction rub on auscultation

» Shortness of breath, dyspnea, tachypnea, accessory muscle use
» Sputum production that's rusty, green, or bloody with pneumo-
coccal pneumonia; yellow-green with bronchopneumonia

Key test results
e Chest X-ray shows pulmonary infiltrates.
e Sputum study identifies organism.

Key treatments

e 0, therapy

e Chest physiotherapy and respiratory treatments
e Antibiotics: according to organism sensitivity

Key interventions

* Monitor and record intake and output.

* Monitor laboratory studies.

* Monitor pulse oximetry and assess respiratory status.

e Encourage fluid intake of 3to 4 gt (3 to 4 L)/day unless contrain-
dicated, and administer I.V. fluids.

PNEUMOTHORAX AND HEMOTHORAX

Key signs and symptoms

* Diminished or absent breath sounds unilaterally

¢ Dyspnea, tachypnea, subcutaneous emphysema, cough
e Sharp pain that increases with exertion

Key test results
e Chest X-ray reveals pneumothorax or hemothorax.

Key treatments
e Chest tube to water-seal drainage or continuous suction

Key interventions

¢ Monitor and record vital signs.

¢ Assess respiratory status.

* Monitor chest tube function and drainage.
* Assess cardiovascular status.

PULMONARY EDEMA

Key signs and symptoms

¢ Dyspnea, orthopnea, tachypnea

¢ Productive cough (frothy, bloody sputum)

Key test results

* Chest X-ray shows diffuse haziness of the lung fields and, com-
monly, cardiomegaly and pleural effusions.

¢ Hemodynamic monitoring shows increases in pulmonary artery
pressure, pulmonary artery wedge pressure, and central venous
pressure as well as decreased cardiac output.

Key treatments

* 0, therapy: possibly intubation and mechanical ventilation

* Diuretics: furosemide (Lasix), bumetanide (Bumex), metolazone
(Zaroxolyn)

* Nitrates: isosorbide (Isordil), nitroglycerin

» Cardiac glycoside: digoxin (Lanoxin)

* Inotropic agents: dobutamine, inamrinone (Amrinone), milrinone
* Vasodilator: nitroprusside (Nitropress)

Key interventions

¢ Assess cardiovascular and respiratory status and hemody-
namic variables.

* Keep the client in high Fowler’s position if blood pressure toler-
ates; if hypotensive, maintain in a semi-Fowler’s position if tolerated.

PULMONARY EMBOLISM
Key signs and symptoms
» Sudden onset of dyspnea, tachypnea, crackles

Key test results

* ABG levels show respiratory alkalosis and hypoxemia.

* Lung scan shows ventilation/perfusion (V/Q) mismatch.
* Spiral computed tomography of the chest shows central
pulmonary emboli.

Key treatments

* \/ena cava filter insertion or pulmonary embolectomy

* 0, therapy, intubation, and mechanical ventilation, if necessary
e Anticoagulants: enoxaparin (Lovenox), heparin, followed by
warfarin (Coumadin)

* Fibrinolytics: streptokinase (Streptase), urokinase (Abbokinase)

(continued)



Respiratory refresher (continued)

PULMONARY EMBOLISM (conTINUED)
Key interventions

* Assess respiratory status.

* Assess cardiovascular status.

* Administer 0,.

RESPIRATORY ACIDOSIS

Key signs and symptoms

e Cardiovascular abnormalities, such as tachycardia, hyperten-
sion, atrial and ventricular arrhythmias and, in severe acidosis,
hypotension with vasodilation

Key test results

» ABG measurements confirm respiratory acidosis. Paco,
exceeds the normal level of 45 mm Hg and pH is usually below
the normal range of 7.35 to 7.45. The client’s bicarbonate level is
normal in the acute stage and elevated in the chronic stage.

Key treatments
 Treatment of underlying cause
e Sodium bicarbonate in severe cases

Key interventions

* Closely monitor the client’s blood pH level.

* Be alert for critical changes in the client’s respiratory, central
nervous system (CNS), and cardiovascular functions. Also watch
closely for variations in ABG values and electrolyte status.
Maintain adequate hydration.

e [f acidosis requires mechanical ventilation, maintain a patent
airway and provide adequate humidification. Perform tracheal
suctioning regularly and vigorous chest physiotherapy if needed.
Continuously monitor ventilator settings and respiratory status.

RESPIRATORY ALKALOSIS

Key signs and symptoms

e Agitation

* Cardiac arrhythmias that fail to respond to conventional
treatment (severe respiratory alkalosis)

e Circumoral or peripheral paresthesia (a prickling sensation
around the mouth or extremities)

* Deep, rapid breathing, possibly exceeding 40 breaths/minute
(cardinal sign)

e Light-headedness or dizziness (from decreased cerebral blood
flow)

Key test results

* ABG analysis confirms respiratory alkalosis and rules out
respiratory compensation for metabolic acidosis. Paco, is below
35 mm Hg and pH is elevated in proportion to the fall in Paco, in
the acute stage but drops toward normal in the chronic stage.
Bicarbonate level is normal in the acute stage but below normal
in the chronic stage.

Key treatments

* Correction of underlying cause

* Increasing CO, levels (for respiratory alkalosis caused by
hyperventilation) by having the client breathe into a paper bag

Key interventions

* Assess neurologic, neuromuscular, and cardiovascular
functions.

* Monitor ABG and serum electrolyte levels closely, watching
for any variations.

SARCOIDOSIS

Key signs and symptoms

Initial signs

e Arthralgia (in the wrists, ankles, and elbows)

e Fatigue

* Malaise

¢ Weight loss

Respiratory

* Breathlessness

¢ Substernal pain

Cutaneous

e Erythema nodosum

e Subcutaneous skin nodules with maculopapular eruptions
Ophthalmic

e Anterior uveitis (common)

Musculoskeletal

* Muscle weakness

¢ Pain

Hepatic

e Granulomatous hepatitis (usually asymptomatic)
Genitourinary

e Hypercalciuria (excessive calcium in the urine)
Cardiovascular

¢ Arrhythmias (premature beats, bundle-branch block, or
complete heart block)

Central nervous system

e Cranial or peripheral nerve palsies

* Basilar meningitis (inflammation of the meninges at the base of
the brain)

Key test results
¢ A positive Kveim-Siltzbach skin test supports the diagnosis.

Key treatments

¢ A low-calcium diet and avoidance of direct exposure to sun-
light (in clients with hypercalcemia)

e 0, therapy

» Systemic or topical steroid, if sarcoidosis causes ocular,
respiratory, CNS, cardiac, or systemic symptoms (such as fever
and weight loss), hypercalcemia, or destructive skin lesions



Respiratory refresher (continued)

SARCOIDOSIS (conTINUED)

Key interventions

e Provide a nutritious, high-calorie diet and plenty of fluids. If the
client has hypercalcemia, suggest a low-calcium diet.

* Administer 0,.

Key interventions

e Treat symptoms and support the client as needed.

e Maintain a patent airway.

* Follow contact and airborne precautions, including use of an
N-95 respirator for all health care professionals.

SEVERE ACUTE RESPIRATORY SYNDROME
Key signs and symptoms

e Chills

 Fever

¢ General discomfort

¢ Headache

¢ Shortness of breath

Key test results

» Laboratory validation includes cell culture of severe acute
respiratory syndrome (SARS)-associated coronavirus (SARS-
CoV), detection of SARS-CoV ribonucleic acid by the reverse
transcription polymerase chain reaction test, or detection of

serum antibodies to SARS-CoV.

Key treatments

* Supplemental 0, including possible mechanical ventilation

e Chest physiotherapy

e Antibiotics

e Antivirals

* High doses of corticosteroids

Lobes: 3 and 2

As a unit, the lungs are composed of three
lobes on the right side and two lobes on the

* Monitor vital signs and respiratory status.

TUBERCULOSIS

Key signs and symptoms
 Low-grade fever

* Night sweats

Key test results
* Mantoux skin test is positive.

motile, aerobic, and acid-fast bacilli.

Key treatments
e Standard and airborne precautions

e Stains and cultures of sputum, cerebrospinal fluid, urine,
abscess drainage, or pleural fluid shows heat-sensitive, non-

e Antituberculars: isoniazid, ethambutol (Myambutol), rifampin

(Rifadin), pyrazinamide

Key interventions

» Maintain infection-control precautions; provide a negative

pressure room.
* Assess respiratory status.
* Provide 0, therapy.

lubricates the pleura to reduce friction during
respiration.

After any

invasive test involving
the airway—such
as bronchoscopy—
assess respiratory

status to ensure the

left side. The lungs regulate air exchange by
a concentration gradient. In the alveoli, gases
move from an area of high concentration

to an area of low concentration. Because

Keep abreast of

the concentration of CO, is greater in the
alveoli, it diffuses out into the lungs and is
exhaled. Because the lungs contain a greater
concentration of O,, O, diffuses out of the
lungs and into the alveoli, to be carried to the
rest of the body.

A pleur-ality of coverings

Pleura refers to the membrane covering
the lungs and lining the thoracic cavity.
The pleura covering the lungs is known

as the visceral pleura, whereas the parietal
pleura lines the thoracic cavity. Pleural fluid

diagnostic tests

Here are the most important tests used to
diagnose respiratory disorders, along with
common nursing interventions associated
with each test.

Deep, direct visualization

In bronchoscopy, the physician uses a bron-
choscope to directly visualize the trachea and
bronchial tree. During bronchoscopy, the
physician may obtain biopsies and perform
deep tracheal suctioning.

client’s safety.




Clients who are

allergic to iodi
or seafood are

ne
at

risk for reactions in
any test involving
radiopaque dyes.

Nursing actions

Before the procedure

e Explain the procedure to the client.

e Withhold food and fluids for 6 to 12 hours,
if possible.

e Make sure that written, informed consent
has been obtained.

¢ Insert an I.V. catheter for fluid and medica-
tion administration.

During the procedure

¢ Administer prescribed medications.

e Monitor vital signs and cardiac rhythm.
After the procedure

e Assess respiratory status.

e Monitor vital signs and cardiac rhythm for
bradycardia, which may be caused by a vaso-
vagal response.

e Withhold food and fluids until the gag
reflex returns.

e Check the cough and gag reflexes to
minimize the risk of aspiration. Monitor for
laryngeal edema.

e Assess sputum.

¢ If a biopsy was performed, monitor for
hemorrhage and pneumothorax.

Looking in from the outside

A chest X-ray produces a radiographic picture
of lung tissue. It's used to detect tumors, inflam-
mation, air, and fluid in and around the lung. It
can also be used to monitor placement of such
equipment as catheters and chest tubes.

Nursing actions

e Explain the procedure to the client.

e Determine the client’s ability to inhale and
hold his breath.

e Make sure that the client removes jewelry
before the X-ray is taken.

Dye-ing to see the lungs

In pulmonary angiography, the client
receives an injection of a radiopaque dye
through a catheter. This provides a radio-
graphic picture of pulmonary circulation.

Nursing actions

Before the procedure

e Explain the procedure to the client.

¢ Note the client’s allergies to iodine, sea-
food, and radiopaque dyes.

e Withhold food and fluids for 8 hours.

e Insert an I.V. catheter for fluid, medication,
and radiopaque dye administration.

e Make sure that written, informed consent
has been obtained.

¢ Instruct the client about possible flushing
of the face or burning in the throat after dye is
injected.

After the procedure

e Monitor vital signs.

e Assess peripheral neurovascular status.

¢ Check the insertion site for bleeding.

¢ Avoid taking blood pressure measure-
ments in the extremity used for dye injection
for 24 hours after the procedure.

Sensitive about sputum

A sputum study is a laboratory test that
provides a microscopic evaluation of sputum,
evaluating it for culture and sensitivity, Gram
stain, and acid-fast bacillus.

Nursing actions

e Explain the reason for the specimen and
how the specimen will be obtained.

e (btain an early-morning sterile specimen
from suctioning or expectoration.

e Make sure that the specimen is truly
sputum—not saliva—before sending the
specimen to the laboratory.

Focusing on intrapleural fluid

In thoracentesis, a needle is used to obtain
a sample of intrapleural fluid to determine
the cause of infection or empyema. The client
undergoing thoracentesis receives local
anesthesia.

Nursing actions

Before the procedure

e Explain the procedure to the client.

e Make sure that written, informed consent
has been obtained.

¢ Place the client in an upright position.
During the procedure

e Monitor vital signs and cardiac rhythm.
¢ Instruct the client not to cough or talk.
e Monitor respiratory status and pulse
oximetry.

After the procedure

e Assess the client’s respiratory status;
assess breath sounds in all fields.

e Monitor vital signs frequently.



e Position the client on the affected side,
as ordered, for at least 1 hour to seal the
puncture site.

e (Check the puncture site for fluid leakage.

Finding out about lung function
Pulmonary function tests (PFTSs) are
noninvasive tests that measure lung volume,
ventilation, and diffusing capacity using a
spirometer. The client is asked to breathe
through a mouthpiece following specific
directions. A computer then calculates the
volumes.

Nursing actions

e Explain the procedure to the client.

e Instruct the client to refrain from smoking
or eating a heavy meal 4 to 6 hours before
testing.

e Tell the client to avoid bronchodilators or
opioids for 6 hours before the procedure.

From the artery to the lab

Arterial blood gas (ABG) analysis is a labo-
ratory test that assesses the arterial blood for
tissue oxygenation, ventilation, and acid-base
status.

Nursing actions

Before the procedure

e Explain the procedure to the client.

e Note the client’s temperature.

e Document O, and assisted mechanical
ventilation used.

After the procedure

e Apply pressure to the site for at least

5 minutes to prevent hematoma.

e Assess the puncture site for bleeding.
e Maintain a pressure dressing for at least
30 minutes.

Image through inhalation or injection
A lung scan, or ventilation/perfusion scan
(V/Q scan), uses visual inhalation or LV. injec-
tion of radioisotopes to create an image of
blood flow in the lungs.

Nursing actions

Before the procedure

e Explain the procedure to the client.

e Insert an L.V. catheter for radiopaque dye
administration.

e Make sure that written, informed consent
has been obtained.

¢ Instruct the client to remove all metal
objects before the procedure.

e Determine the client’s ability to lie still for
about 1 hour during the procedure.

After the procedure

¢ Check the catheter insertion site for
bleeding after the procedure.

e Monitor vital signs and pulse oximetry.

TB or not TB?

In the Mantoux intradermal skin test, the
client receives an injection of tuberculin to
detect tuberculosis (TB) antibodies.

Nursing actions

¢ Explain the procedure to the client.

¢ Document current dermatitis or rashes.

e Circle and record the test site.

¢ Note the date for follow-up reading (48 to
72 hours after injection).

Let’s look at the larynx
Laryngoscopy uses a laryngoscope to
directly visualize the larynx.

Nursing actions

Before the procedure

¢ Explain the procedure to the client.

¢ Make sure that written, informed consent
has been obtained.

e Withhold food and fluids for 6 to 8 hours.
¢ Explain that the client will receive a seda-
tive to promote relaxation.

After the procedure

e Assess respiratory status and pulse
oximetry.

e Allay the client’s anxiety.

e Withhold food and fluids until the gag
reflex returns; monitor for laryngeal edema.

Little bit of lung tissue

A lung biopsy involves the removal of a small
amount of lung tissue for histologic evalua-
tion. Lung biopsy may be done by surgical
exposure of the lung (open biopsy) or with
endoscopy using a needle designed to remove
a core of lung tissue.



Clients with
ARDS should be kept
in a prone position.

Nursing actions

Before the procedure

e Explain the procedure to the client.

e Withhold food and fluids for 8 hours.

e Make sure that written, informed consent
has been obtained.

After the procedure

e Monitor and record vital signs and pulse
oximetry.

o Assess respiratory status (checking for
signs of pneumothorax, air embolism, hemop-
tysis, and hemorrhage).

e Check the incision site for bleeding.

Taking a pulse

Pulse oximetry is a noninvasive test that
measures oxygen saturation of hemoglobin
with a laser device. The device is applied
to the finger, ear, bridge of the nose, or
forehead.

Nursing actions

e Explain the procedure to the client.
e Monitor readings intermittently or
continuously.

Taking a snooze

A sleep study test is performed in a sleep
laboratory and monitors the client’s body
while he sleeps. It's commonly used to diag-
nose obstructive sleep apnea.

Nursing actions

e Explain the procedure to the client.

¢ Tell the client what supplies to bring from
home, such as pajamas.

¢ Instruct the client to limit his intake of caf-

feine, nicotine, and alcohol on the day of the test.

Analyzing blood, part A

Ablood chemistry test assesses a blood
sample for potassium, sodium, calcium,
phosphorus, glucose, bicarbonate, blood urea

nitrogen, creatinine, protein, albumin, osmo-
lality, and alphay-antitrypsin.

Nursing actions

e Explain the procedure to the client.

e Withhold food and fluids before the
procedure, as directed.

e Check the site for bleeding after the
procedure.

Analyzing blood, part B

A hematologic study uses a blood sample to
analyze red blood cell (RBC) and white blood
cell (WBC) counts, prothrombin time (PT),
international normalized ratio (INR), partial
thromboplastin time (PTT), erythrocyte sedi-
mentation rate (ESR), platelet count, hemo-
globin (Hb) level, and hematocrit (HCT).

Nursing actions

e Explain the procedure to the client.

e Note current drug therapy before the
procedure.

¢ Check the venipuncture site for bleeding
after the procedure.

Polish up on client care

Major respiratory disorders include acute
respiratory distress syndrome (ARDS), acute
respiratory failure, asbestosis, asphyxia,
asthma, atelectasis, bronchiectasis, chronic
bronchitis, cor pulmonale, emphysema,
idiopathic pulmonary fibrosis (IPF), lung
cancer, pleural effusion and empyema,
pleurisy, Preumocystis carinii pneumonia
(PCP), pneumonia, pneumothorax and
hemothorax, pulmonary edema, pulmonary
embolism, respiratory acidosis, respiratory
alkalosis, sarcoidosis, severe acute respiratory
syndrome (SARS), and tuberculosis.

Acute respiratory distress
syndrome

In ARDS, fluid builds up in the lungs and
causes them to stiffen. This impairs breathing,
thereby reducing the amount of O, in the cap-
illaries that supply the lungs. When severe,



the syndrome can cause an unmanageable
and ultimately fatal lack of O,. However, those
who recover may have little or no permanent
lung damage.

CAUSES

Aspiration
Decreased surfactant production
Fat emboli

Fluid overload
Neurologic injuries
0, toxicity
Respiratory infection
Pulmonary embolism
Sepsis

Shock

e Trauma

ASSESSMENT FINDINGS
Agitation, confusion

Altered level of consciousness
Use of accessory muscles
Tachycardia

Hypertension or hypotension
Cool, clammy skin

Fatigue

e Anxiety, restlessness

e Cough

e (Crackles, rhonchi, decreased breath
sounds

e (Cyanosis

e Dyspnea, tachypnea

DIAGNOSTIC TEST RESULTS

¢ ABG levels show respiratory acidosis, met-
abolic acidosis, and hypoxemia that doesn’t
respond to increased fraction of inspired
oxygen (F10,).

e Blood culture shows infectious organism.
e (Chest X-ray shows bilateral infiltrates (in
early stages) and lung fields with a ground-
glass appearance and, with irreversible hyp-
oxemia, massive consolidation of both lung
fields (in later stages).

e Pulse oximetry readings are decreased.

e Sputum study reveals the infectious
organism.

NURSING DIAGNOSES
e Activity intolerance

e Anxiety

e Fear

Ineffective airway clearance

Impaired gas exchange

Ineffective breathing pattern
Ineffective peripheral tissue perfusion

TREATMENT

e Bed rest with prone positioning, if pos-
sible; passive range-of-motion exercises

¢ Chest physiotherapy, postural drainage,
and suction

¢ Dietary changes, including restricting fluid
intake or, if intubated, nothing by mouth

e Extracorporeal membrane oxygenation, if
available

¢ O, therapy: intubation and mechanical ven-
tilation using positive end-expiratory pressure
(PEEP) or pressure-controlled inverse ratio
ventilation

e Respiratory treatments

Drug therapy

¢ Anesthetic: propofol (Diprivan)

e Analgesic: morphine

¢ Bronchodilator: albuterol (Ventolin HFA)
e Antacid: aluminum hydroxide gel

e Antibiotics: according to infectious
organism sensitivity

e Anticoagulants: heparin, enoxaparin
(Lovenox), warfarin (Coumadin)

¢ Antianxiety agent: lorazepam (Ativan)

e Diuretics: furosemide (Lasix), ethacrynic
acid (Edecrin)

¢ Exogenous surfactant: beractant (e

(Survanta) ‘:iﬁg

® Mucosal barrier fortifier: sucralfate LN

(Carafate) _\_\‘“? \

e Neuromuscular blocking agents: pancuro- \.] ) Memory

nium, vecuronium __:—-(__J Jogger

e Steroids: hydrocortisone (Solu-Cortef), [ f To remem-

methylprednisolone (Solu-Medrol) ber what
happens in ARDS,

INTERVENTIONS AND RATIONALES W2tz A1 AT,

e Assess respiratory, cardiovascular, and Assault to the

neurologic status to detect evidence of hyp- pulmonary system

(.)xe.mza., .such as tachycardia, tachypnea, and Respiratory dis-

irritability.

. . . tress

e Monitor pulse oximetry continuously fo

determine the effectiveness of therapy. Decreased lung

e Monitor laboratory studies. A drop in Hb compliance

and HCT affects the oxygen-carrying capacity of Severe respiratory

the blood. An increase in WBC count suggests failure

an infection such as pneumonia. To detect




/ Pao, less than \

or equal to 50 mm
Hg or Paco, greater
than or equal to
50 mm Hg with a
pH of 7.25 or less
signals respiratory

failure.

disseminated intravascular coagulation, a
complication of ARDS, monitor platelet count,
fibrinogen level, PT, INR, and PTT.

e Monitor and record intake and output and
central venous pressure (CVP) fo determine
Auid status and hemodynamic variables.

e Monitor mechanical ventilation (high
PEEP leaves the client at risk for pneumo-
thorax) to increase partial pressure of arterial
oxygen (Pao,) without raising FI0,, thereby
reducing risk of O, toxicity, and perform naso-
pharyngeal or oropharyngeal suctioning as
necessary to aid in removal of secretions.

e Maintain bed rest, with prone positioning,
if possible, to promote oxygenation.

e Maintain fluid restrictions fo reduce fluid
volume overload.

¢ Reposition the client every 2 hours to stim-

ulate postural drainage and mobilize secretions.

e Provide chest physiotherapy to promote
drainage and keep airways clear.

¢ Keep the client in high Fowler’s position to
promote chest expansion.

¢ Administer total parenteral nutrition or
enteral feedings, as appropriate, fo prevent
respiratory muscle impairment and maintain
nutritional status.

¢ Administer medications, as prescribed, fo
optimize respiratory and hemodynamic status.
e Organize nursing care with rest periods

to conserve energy and avoid overexertion and
fatigue.

e Weigh the client daily to detect fluid reten-
tion.

¢ Encourage the client to express feelings
about fear of suffocation to reduce anxiety and,
therefore, O, demands.

Teaching topics

e Explanation of the disorder and treatment
plan

e Recognizing the signs and symptoms of
respiratory distress

e Performing coughing and deep-breathing
exercises and incentive spirometry

¢ Drug therapy

e Nutritional therapy and fluid restrictions if
appropriate

e Importance of adequate rest

e Avoiding exposure to chemical irritants
and pollutants

Acute respiratory failure

In acute respiratory failure, the respiratory
system can’t adequately supply the body with
the O, it needs or adequately remove CO,.

A client is considered to be in respiratory
failure when Pao, is less than or equal to

50 mm Hg or the partial pressure of arterial
carbon dioxide (Paco,) is greater than or
equal to 50 mm Hg with a pH of less than or
equal to 7.25.

Acute respiratory failure can be classified
as ventilatory failure or oxygenation failure.
Ventilatory failure is characterized by alve-
olar hypoventilation. Oxygenation failure
is characterized by V/Q ratio mismatching
(blood flow to areas of the lung with reduced
ventilation, or ventilation to lung tissue that’s
experiencing reduced blood flow) or physio-
logic shunting (blood moving from the right
side of the heart to the left without being
oxygenated).

CAUSES

e Abdominal or thoracic surgery
e ARDS

e Anesthesia

e Atelectasis

e Brain tumors

¢ Chronic obstructive pulmonary disease
(COPD)

¢ Drug overdose

¢ Encephalitis

e Flail chest

e Guillain-Barré syndrome
Head trauma
Hemothorax
Meningitis

Multiple sclerosis
Muscular dystrophy
Myasthenia gravis
Pleural effusion
Pneumonia
Pneumothorax

¢ Poliomyelitis

¢ Polyneuritis

e Pulmonary edema

e Pulmonary embolism

e Stroke



ASSESSMENT FINDINGS

e Adventitious breath sounds (crackles,
rhonchi, wheezing, and pleural friction rub)
¢ (Change in mentation, anxiety

Chest pain

Cough, sputum production, hemoptysis
Cyanosis, diaphoresis

Decreased respiratory excursion,
accessory muscle use, retractions

e Difficulty breathing, shortness of breath,

¢ Antibiotics: according to sensitivity of caus-
ative organism

e Anticoagulant: enoxaparin (Lovenox)

e Bronchodilators: terbutaline, aminoph-
ylline, theophylline (Theochron); via nebu-
lizer: albuterol (Proventil-HFA), ipratropium
(Atrovent)

¢ Diuretic: furosemide (Lasix) if fluid over-
load is the cause

¢ Histamine-2 blockers: famotidine (Pepcid),

The client
exhibits adventitious
breath sounds
and reports feeling
“tired of breathing.”
It could be acute
respiratory failure.

dyspnea, tachypnea, orthopnea
e Fatigue

e Nasal flaring

e Tachycardia

DIAGNOSTIC TEST RESULTS

e ABG levels show hypoxemia, acidosis,
alkalosis, and hypercapnia.

e Chest X-ray shows pulmonary infiltrates,
interstitial edema, and atelectasis.

e Hematology reveals increased WBC count
and ESR.

e Lung scan shows V/Q ratio mismatches.

e Sputum study identifies organism.

NURSING DIAGNOSES

e Activity intolerance

Impaired gas exchange

Ineffective peripheral tissue perfusion
Ineffective airway clearance

Anxiety

Ineffective breathing pattern

TREATMENT

e (Chest physiotherapy, postural drainage
(position the client prone or supine with
the foot of the bed elevated higher than

the head for postural drainage), incentive
spirometry

e Chest tube insertion, if pneumothorax
develops from high PEEP administration

e Dietary changes, including establishing a
high-calorie, high-protein diet, and restricting
or encouraging fluids depending on the cause
of the disorder

e O, therapy, intubation, and mechanical
ventilation (possibly with PEEP)

Drug therapy
e Anesthetic: propofol (Diprivan)
e Antianxiety agent: lorazepam (Ativan)

ranitidine (Zantac), nizatidine (Axid)

e Neuromuscular blocking agents: pancuro-
nium, vecuronium, atracurium

e Steroids: hydrocortisone (Solu-Cortef),
methylprednisolone (Solu-Medrol)

INTERVENTIONS AND RATIONALES

e Assess respiratory status fo detect early
signs of compromise and hypoxemia.

e Monitor and record intake and output fo
detect fluid volume excess, which may lead to
pulmonary edema.

e Track laboratory values. Report deteri-
orating ABG levels, such as a fall in Pao,
levels and rise in Paco, levels. Low Hb and
HCT levels reduce oxygen-carrying capacity of
the blood. Electrolyte abnormalities may result
from use of diuretics.

e Monitor pulse oximetry to detect a drop in
arterial oxygen saturation (Sao,).

e Monitor and record vital signs. Tachy-
cardia and tachypnea may indicate hypoxemia.
e Monitor and record color, consistency,
and amount of sputum to determine hydration
status, effectiveness of therapy, and presence of
infection.

e During steroid therapy, monitor blood
glucose level every 6 to 12 hours using a
blood glucose meter to detect hyperglycemia
caused by steroid use.

e Administer O, to reduce hypoxemia and
relieve respiratory distress.

e Monitor mechanical ventilation to prevent
complications and optimize Pao,.

¢ Provide suctioning; assist with turning,
coughing, and deep breathing; perform chest
physiotherapy and postural drainage to facili-
tate mobilization and removal of secretions.

e Maintain bed rest to reduce O,
requirvement.




In asbestosis,
my epaces are filled
with and inflamed by
asbestos fibers!

e Keep the client in semi-Fowler’s or high
Fowler’s position to promote chest expansion
and ventilation.

e Maintain diet restrictions. Fluid restric-
tions and a low-sodium diet may be necessary to
avoid fluid overload.

¢ Administer medications, as prescribed,
to treat infection, dilate airways, and reduce
inflammation.

e Monitor chest tube system to assess for
lung re-expansion.

Teaching topics

e Explanation of the disorder and treatment
plan

e Recognizing the early signs and symptoms
of respiratory difficulty

e Performing deep-breathing and coughing
exercises and incentive spirometry

¢ Drug therapy

e Nutritional therapy

¢ Importance of adequate rest

Ashestosis

Asbestosis is characterized by widespread
filling and inflammation of lung spaces with
asbestos fibers. In asbestosis, asbestos fibers
assume a longitudinal orientation in the
airway, move in the direction of airflow, and
penetrate respiratory bronchioles and alveolar
walls. This causes diffuse interstitial fibrosis
(tissue is filled with fibers).

Asbestosis can develop as long as 15 to 35
years after regular exposure to asbestos has
ended. It increases the risk of lung cancer in
cigarette smokers. No treatment can reverse
the effects of asbestosis. Treatment focuses
on relieving symptoms.

CAUSES

¢ Inhalation of asbestos fibers

ASSESSMENT FINDINGS

e Cor pulmonale

e Dry crackles at lung bases

® Dry cough

e Dyspnea on exertion (usually first
symptom)

e Dyspnea at rest (in advanced disease)
e Finger clubbing

e Pleuritic chest pain

e Pulmonary hypertension

e Recurrent respiratory infections
e Right ventricular hypertrophy

e Tachypnea

DIAGNOSTIC TEST RESULTS

e ABG analysis reveals decreased Pao, and
low Paco,.

e Chest X-rays show fine, irregular, and
linear diffuse infiltrates; extensive fibrosis
results in a “honeycomb” or “ground-glass”
appearance. X-rays may also show pleural
thickening and pleural calcification, with
bilateral obliteration of costophrenic angles
and, in later stages, an enlarged heart with a
classic “shaggy” heart border.

¢ PFTs show decreased vital capacity, forced
vital capacity, and total lung capacity and
reduced diffusing capacity of the lungs.

NURSING DIAGNOSES

e Impaired gas exchange

¢ Ineffective breathing pattern

¢ Ineffective airway clearance

¢ Ineffective peripheral tissue perfusion
Imbalanced nutrition: Less than body
requirements

e Fatigue

TREATMENT

e Chest physiotherapy

¢ Fluid intake: at least 3 qt (3 L) /day unless
contraindicated

¢ O, therapy or mechanical ventilation (in
advanced cases)

Drug therapy

e Antibiotics: according to susceptibility
of infecting organism (for treatment of
respiratory tract infections)

e (Cardiac glycoside: digoxin (Lanoxin)
¢ Diuretic: furosemide (Lasix)

e Mucolytic inhalation therapy: acetyl-
cysteine

INTERVENTIONS AND RATIONALES

e Perform chest physiotherapy techniques,
such as controlled coughing and segmental
bronchial drainage, with chest percussion
and vibration fo relieve respiratory symptoms.
Aerosol therapy, inhaled mucolytics, and



increased fluid intake (at least 3 gt [3 L] daily)
may also help relieve respiratory symptoms.

e Administer diuretics and cardiac glycoside
preparations for clients with cor pulmonale fo
treat dyspnea, tachycardia, and dependent edema.
e Administer O, by cannula or mask (1 to

2 L/minute), or by mechanical ventilation if
Pao, can’t be maintained above 40 mm Hg fo
prevent complications of hypoxemia.

e Prompt administration of antibiotics is
required for respiratory infections fo prevent
complications such as sepsis.

Teaching topics

e Explanation of the disorder and treatment
plan

e Drug therapy

e Avoiding chemical irritants and pollutants
e Signs and symptoms of complications

e Preventing infections by avoiding crowds,
avoiding persons with infections, and receiving
influenza and pneumococcal vaccines

Asphyxia

In asphyxia, interference with respiration
leads to insufficient O5 and accumulating CO,
in the blood and tissues. Asphyxia leads to
cardiopulmonary arrest and is fatal without
prompt treatment.

CAUSES

e Extrapulmonary obstruction, such as
tracheal compression from a tumor, strangula-
tion, trauma, or suffocation

e Hypoventilation as a result of opioid
overdose, medullary disease, hemorrhage,
pneumothorax, respiratory muscle paralysis,
or cardiopulmonary arrest

¢ Inhalation of toxic agents, such as carbon
monoxide poisoning, smoke inhalation, and
excessive O, inhalation

e Intrapulmonary obstruction, such as
airway obstruction, severe asthma, foreign
body aspiration, pulmonary edema, pneu-
monia, and near-drowning

ASSESSMENT FINDINGS

e Agitation

e Altered respiratory rate (apnea, bradypnea,
occasional tachypnea)

Polish up on client care

/ Because

e Anxiety

e (Central and peripheral cyanosis (cherry-
red mucous membranes in late-stage carbon
monoxide poisoning)

e Confusion leading to coma

e Decreased breath sounds

e Dyspnea

e Fast, slow, or absent pulse

e Hypotension

e Seizures

DIAGNOSTIC TEST RESULTS

e ABG measurement indicates decreased
Pao, (< 60 mm Hg) and increased Paco,

(> 50 mm Hg).

e Chest X-rays may show a foreign body,
pulmonary edema, or atelectasis.

e PFTs may indicate respiratory muscle
weakness.

e Pulse oximetry reveals decreased Hb satu-
ration of O,,.

e Toxicology tests may show drugs, chemi-
cals, or abnormal Hb levels.

NURSING DIAGNOSES

e Decreased cardiac output

¢ Ineffective peripheral tissue perfusion
¢ Ineffective breathing pattern

¢ Ineffective airway clearance

e Impaired gas exchange

e Impaired spontaneous ventilation

¢ Risk for suffocation

TREATMENT

¢ Bronchoscopy (for extraction of a foreign
body)

e QGastric lavage (for poisoning or overdose)
¢ 0, therapy, which may include endotra-
cheal intubation and mechanical ventilation

e Psychiatric evaluation (with overdose)

Drug therapy

¢ Opioid antagonist: naloxone (for opioid
overdose)

e Activated charcoal

¢ Antidote for poisoning

INTERVENTIONS AND RATIONALES
e Assess cardiac and respiratory status fo
detect early signs of compromise.

®
"

asbestosis can't
be cured, client
care focuses on
relieving respiratory
symptoms
and controlling
complications.

Gasp! In
asphyxia, client care
focuses on treating

the cause and
providing me with
oxygen.




Clients with
asthma should
receive 2 qt (3 L) of
fluids per day.

e Position the client upright, if his condition
tolerates, to promote lung expansion and
improve oxygenation.

e Reassure the client during treatment to
ease anxiety associated with respirvatory distress.
e Give prescribed medications to promote
ventilation and oxygenation.

e Suction carefully, as needed, and
encourage deep breathing to mobilize secre-
tions and maintain a patent airway.

¢ (Closely monitor vital signs and laboratory
test results to guide the treatment plan.

Teaching topics

e (Cause of asphyxia and treatment plan

e Need for follow-up medical or psychiatric
care

¢ Avoiding a combination of alcohol

with other central nervous system (CNS)
depressants

Asthma

Asthma is a form of chronic obstructive
airway disease in which the bronchial linings
overreact to various stimuli, causing epi-
sodic spasms and inflammation that severely
restrict the airways. Symptoms range from
mild wheezing and labored breathing to life-
threatening respiratory failure.

Asthma can be extrinsic or intrinsic (or
a person may have both). Extrinsic (atopic)
asthma is caused by sensitivity to specific
external allergens. Intrinsic (nonatopic)
asthma is caused by a reaction to internal,
nonallergic factors.

CAUSES

Extrinsic asthma

e Allergens (pollen, dander, dust, sulfite food
additives)

Intrinsic asthma

¢ Endocrine changes

e Exercise

e Noxious fumes

e Respiratory infection

e Stress

e Temperature and humidity

ASSESSMENT FINDINGS

e Absent or diminished breath sounds
during severe obstruction

e Chest tightness

e Dyspnea

e Lack of symptoms between attacks
(usually)

e Productive cough with thick mucus
¢ Prolonged expiration

e Tachypnea, tachycardia

e Use of accessory muscles

e Wheezing, primarily on expiration but
sometimes on inspiration

DIAGNOSTIC TEST RESULTS

e ABG studies in acute severe asthma show
decreased Pao, and decreased, normal, or
increased Paco,.

¢ Blood tests: Serum immunoglobulin E may
increase from an allergic reaction; complete
blood count (CBC) may reveal increased
eosinophil count.

e (Chest X-ray shows hyperinflated lungs
with air trapping during an attack.

e PFTs during attacks show decreased
forced expiratory volumes that improve with
therapy and increased residual volume and
total lung capacity.

e Skin tests may identify allergens.

¢ Pulse oximetry readings are

decreased.

NURSING DIAGNOSES
Ineffective airway clearance
Impaired gas exchange
Ineffective health management
Ineffective breathing pattern
Anxiety

e Fear

TREATMENT

¢ Desensitization to allergens (see An ounce
of prevention)

e Fluids to 3 qt (3 L)/day unless
contraindicated

e Intubation and mechanical ventilation if
respiratory status worsens

e Oxygen therapy at 2 L/minute



An ounce of prevention

Because in many cases clients with asthma can use prevention techniques to avoid asthma attacks,
it's important for you to educate the client about these techniques. Begin by helping the clientiden-
tify attack triggers, such as exercise, stress, anxiety, and cold air. Then instruct the client to avoid
these triggers. When avoiding the triggers isn't possible, tell the client to use a metered dose inhaler
prophylactically to avoid an attack. Also, teach the client peak flow meter use so he can quickly
identify when his respiratory status is deteriorating.

Drug therapy sounds and improved airflow, PFTs, Sao,, and o
e Antacid: aluminum hydroxide gel ease of breathing. Humidified
Y g 8. O, reduces
e Antibiotics: according to sensitivity of e Assist with turning, coughing, deep infl azmm Ation of
infective organism breathing, and breathing retraining fo mobi- asthmatic airways,
¢ Antileukotrienes: zafirlukast (Accolate), lize and clear secretions. Pursed-lip and dia- eases breathing, and
montelukast (Singulair) phragmatic breathing promote more effective increases Sao,.
e Beta-adrenergic drugs: epinephrine, salme- ventilation.
terol (Serevent) ¢ Keep the client in high Fowler’s position to
¢ Bronchodilators: terbutaline, aminophyl- improve ventilation.
line, theophylline (Theochron); via metered e Maintain the client’s diet and administer
dose inhaler: albuterol (Proventil-HFA), small, frequent feedings fo reduce pressure on N
ipratropium (Atrovent) the diaphragm and increase caloric intake.
e Mast cell stabilizer: cromolyn (Intal) e Encourage fluids fo treat dehydration and
e Steroids: hydrocortisone (Solu-Cortef), liquefy secretions to facilitate their removal.
methylprednisolone (Solu-Medrol) e Monitor and record the color, amount, and
e Steroids (via metered dose inhaler): consistency of sputum. Changes in sputum
beclomethasone (Beconase AQ), triamcino- characteristics may signal a respiratory infection.
lone (Azmacort) e Monitor and record vital signs. Tachycardia
e Mucolytics: acetylcysteine, guaifenesin may indicate worsening asthma or drug toxicity.
Hypertension may indicate hypoxemia. Fever
INTERVENTIONS AND RATIONALES may signal infection.
¢ Administer low-flow humidified O, to e Monitor laboratory studies. An increase in
reduce inflammation of the airways, ease WBC count may signal infection. Eosinophilia
breathing, and increase Sao,. may indicate an allergic response. Drug levels
¢ Administer medications, as prescribed, to may reveal toxicity.
reduce inflammation and obstruction of air- e Provide chest physiotherapy, postural
ways. Auscultate lungs for improved breath drainage, incentive spirometry, and suction to
sounds. Observe for complications of drug aid in the removal of secretions.
therapy. ¢ During steroid therapy, monitor blood
e Encourage the client to express feelings glucose level every 6 to 12 hours using a
about fear of suffocation to reduce anxiety. blood glucose meter fo detect hyperglycemia
As breathlessness and hypoxemia are relieved, caused by steroid use.
anxiety should be reduced.
e Allow activity, as tolerated, with rest Teaching topics
periods to reduce work of breathing and reduce e Explanation of the disorder and treatment
O, demands. plan
e Assess respiratory status fo determine the e Identifying and avoiding triggers

effectiveness of therapy, such as clear breath



is the incomplete
expansion of a lung,
which may result in
partial or complete

Atelectasis

collapse.

e Recognizing the early signs and symptoms
of respiratory infection and hypoxia

¢ Keeping medications readily available in
case of emergency

e Taking medications properly and using a
metered dose inhaler

e Using a peak flow meter

e Performing pursed-lip, diaphragmatic
breathing and coughing and deep-breathing
exercises

¢ Avoiding exposure to chemical irritants
and pollutants

¢ Avoiding gas-producing foods, spicy foods,
and extremely hot or cold foods

e Smoking cessation

¢ Increasing fluid intake to 3 qt (3 L) /day
unless contraindicated

e (Contacting the American Lung
Association

Atelectasis

Atelectasis is marked by incomplete expan-
sion of lobules (clusters of alveoli) or lung
segments, which may result in partial or
complete lung collapse. The collapsed areas
are unavailable for gas exchange; blood that
lacks O, passes through unchanged, thereby
producing hypoxemia.

Atelectasis may be chronic or acute.
It occurs to some degree in many clients
undergoing upper abdominal or thoracic
surgery. The prognosis depends on prompt
removal of any airway obstruction, relief of
hypoxia, and re-expansion of the collapsed
lung.

CAUSES

e Bronchial occlusion by mucus plugs, as in
clients with COPD, bronchiectasis, or cystic
fibrosis or those who smoke heavily

e CNS depression

e External compression, such as from upper
abdominal surgical incisions, rib fractures,
pleuritic chest pain, tight dressings around
the chest, or obesity

® QOcclusion by foreign bodies, bronchogenic
carcinoma, and inflammatory lung disease

e Prolonged immobility

ASSESSMENT FINDINGS

e Diminished or bronchial breath sounds
e Dyspnea

e Pulmonary crackles

¢ Pain on the affected side

e Tachypnea

In severe cases
e Anxiety

e (Cyanosis

¢ Diaphoresis
e Hyperinflation of unaffected areas of the lung
e Peripheral circulatory collapse

e Severe dyspnea

e Substernal or intercostal retraction

e Tachycardia

DIAGNOSTIC TEST RESULTS

e Chest X-ray shows characteristic
horizontal lines in the lower lung zones

and, with segmental or lobar collapse,
characteristic dense shadows associated with
hyperinflation of neighboring lung zones (in
widespread atelectasis).

NURSING DIAGNOSES
e Impaired gas exchange
¢ Ineffective breathing pattern
Risk for infection
Anxiety
Fear
Activity intolerance

TREATMENT

¢ Bronchoscopy

e Chest physiotherapy

e Surgery or radiation therapy to remove an
obstructing neoplasm

Drug therapy

e Analgesic: morphine

¢ Antibiotics: according to causative
organism (when bacterial infection is present)
¢ Bronchodilator: albuterol (Proventil-HFA)
e Mucolytic inhalation therapy: acetylcysteine

INTERVENTIONS AND RATIONALES

e Encourage postoperative and other high-
risk clients to cough and deep breathe every
1 to 2 hours to prevent atelectasis.



e Teach the client how to use an incentive
spirometer and encourage him to use it every
1 to 2 hours to encourage deep inspiration
through positive reinforcement.

e Teach the splinting technique fo minimize
pain during coughing exercises in postoperative
clients.

¢ Encourage ambulation fo prevent
atelectasis.

¢ Administer adequate analgesics fo control
pain. Pain may inhibit the client from taking
deep breaths, which leads to atelectasis.

¢ During mechanical ventilation, main-
tain tidal volume at 8 to 10 ml/kg of the
client’s body weight to ensure adequate lung
expansion. Use the sigh mechanism on the
ventilator, if appropriate, to intermittently
increase tidal volume at the rate of 10 to

15 sighs/hour.

e Reposition the client every 2 hours to help
mobilize secretions.

e Humidify inspired air and encourage
adequate fluid intake to liquefy secre-

tions. Perform postural drainage and

chest percussion to promote loosening and
clearance of secretions.

e Provide suctioning as needed. Use sed-
atives with discretion because they depress
respirations and the cough reflex and suppress
sighing.

e Assess breath sounds and ventilatory
status frequently and be alert for any changes
to prevent respiratory compromise.

e Encourage lifestyle changes, such as
stopping smoking, losing weight, or both,

as needed. Refer him to appropriate support
groups for help to modify risk factors.

e Provide reassurance and emotional
support to decrease anxiety that may affect
breathing.

Teaching topics

e Explanation of the disorder and treatment
plan

e Importance of adequate fluid intake

e Performing effective incisional splinting

e Performing respiratory care such as pos-
tural drainage, coughing, deep breathing, and
incentive spirometry

e Stopping smoking and losing weight if
appropriate

e Performing relaxation techniques

Bronchiectasis

Using an
incentive spirometer
can help clients
become involved in
their own care.

Bronchiectasis is marked by chronic
abnormal dilation of bronchi (large air
passages of the lungs) and destruction of
bronchial walls.

Bronchiectasis has three forms: cylindrical
(fusiform), varicose, and saccular (cystic). It
can occur throughout the tracheobronchial
tree or can be confined to one segment or lobe.
However, it’s usually bilateral and involves the
basilar segments of the lower lobes.

The disorder affects people of both sexes
and all ages and, once established, is irrevers-
ible. Because of the availability of antibiotics
to treat acute respiratory tract infections, the
incidence of bronchiectasis has dramatically
decreased in the past 20 years.

CAUSES

¢ Inhalation of corrosive gas or repeated
aspiration of gastric juices into the lungs

¢ Immunologic disorders such as agamma-
globulinemia

e Mucoviscidosis (in cases of cystic fibrosis)
e Obstruction (by a foreign body, tumor, or
stenosis) in association with recurrent infection
e Recurrent, inadequately treated bacterial
respiratory tract infections, such as TB and
complications of measles, pneumonia, per-
tussis, or influenza

ASSESSMENT FINDINGS

e Chronic cough that produces copious, foul-
smelling, mucopurulent secretions, possibly
totaling several cupfuls daily

e (Coarse crackles during inspiration over
involved lobes or segments, rhonchi, wheezing
e Exertional dyspnea

/ The bad news \

is bronchiectasis
is irreversible
when established.
The good news is
antibiotics have
drastically reduced
the incidence of this

e Fatigue !
e Fetid breath disorder.
¢ Digital clubbing /
e Sinusitis
¢ Anorexia

\E
DIAGNOSTIC TEST RESULTS f/: ".-%\J 3 >
¢ Bronchoscopy helps to identify the e fJ
source of secretions or the bleeding site in 5{? f ]’
hemoptysis N ‘ﬂ:} — l‘
e Chest X-rays show peribronchial thick- &{';W —

ening, areas of atelectasis, and scattered
cystic changes.
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You've read
about your client’s
breathing—now
it's time to do
some breathing of
your own. Take a
deep breath and
relax—and then get

back to studying.
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e CBC detects anemia and leukocytosis.
e PFTs detect decreased vital capacity,
expiratory flow, and hypoxemia.

e Sputum culture and Gram stain identify
predominant organisms.

NURSING DIAGNOSES

¢ Imbalanced nutrition: Less than body
requirements

e Impaired gas exchange

o Ineffective airway clearance

e Activity intolerance

¢ Ineffective breathing pattern

e Anxiety

TREATMENT

e Bronchoscopy (to mobilize secretions)
¢ Chest physiotherapy and incentive
spirometry

e O, therapy

Drug therapy

¢ Antibiotics: according to sensitivity of caus-
ative organism

¢ Bronchodilator: albuterol (Proventil-HFA)
e Mucolytic: acetylcysteine

INTERVENTIONS AND RATIONALES

e Assess respiratory status fo detect early
signs of decompensation.

¢ Provide supportive care and help the client
adjust to the permanent changes in lifestyle
that irreversible lung damage necessitates to
facilitate positive coping.

e Administer antibiotics as needed fo eradi-
cate infection.

e Explain all diagnostic tests to the client fo
decrease anxiety.

e Perform chest physiotherapy, including
postural drainage and chest percussion
designed for involved lobes, several times per
day. Encourage use of incentive spirometry
every 1 to 2 hours while the client is awake to
mobilize secretions.

¢ Encourage increased fluid intake (unless
contraindicated) to liquefy secretions.

Teaching topics

e Explanation of the disorder and treatment
plan

e Drug therapy

e Home O, therapy

e Instruction for family members on how to
perform chest physiotherapy

e Importance of quitting smoking

e Dietary considerations and fluid intake

e Signs and symptoms of complications

e Proper disposal of secretions to prevent
the spread of infection to others

Chronic bronchitis

Chronic bronchitis, a form of COPD, results
from irritants and infections that increase
mucus production, impair airway clearance,
and cause irreversible narrowing of the small
airways. This causes a severe V/Q imbalance,
leading to hypoxemia and CO, retention.

CAUSES

e Airborne irritants and pollutants
e Chronic respiratory infections

e Smoking

A55E55MENT FINDINGS
e Dyspnea
e Finger clubbing, later in the disease
¢ Increased sputum production
e Productive cough
Prolonged expiration
Rhonchi, wheezes
Use of accessory muscles
Weight gain, edema, jugular vein
distention
¢ Reddish-blue skin color (later in the
disease)

DIAGNOSTIC TEST RESULTS

e ABG studies show decreased Pao, and
normal or increased Pacos.

e Chest X-ray shows hyperinflation and
increased bronchovascular markings.

e Electrocardiogram (ECG) shows atrial
arrhythmias, peaked P waves in leads II, III,
and aVy and, occasionally, right ventricular
hypertrophy.

e PFTs may reveal increased residual
volume, decreased vital capacity and forced
expiratory volumes, and normal static compli-
ance and diffusion capacity.

e Sputum culture may reveal many microor-
ganisms and neutrophils.



NURSING DIAGNOSES

e Activity intolerance

e Ineffective airway clearance
e Ineffective breathing pattern
e Impaired gas exchange

TREATMENT

e Chest physiotherapy, postural drainage,
and incentive spirometry

e Dietary changes, including establishing a
diet high in protein, vitamin C, calories, and
nitrogen, and avoiding milk

e Fluid intake up to 3 qt (3 L) /day, if not
contraindicated

e Endotracheal intubation and mechanical
ventilation, if respiratory status deteriorates
e O, therapy at 2 to 3 L/minute

Drug therapy

e Antacid: aluminum hydroxide gel

e Antibiotics: according to sensitivity of
infective organism

¢ Bronchodilators: terbutaline, aminophyl-
line, theophylline (Theochron); via nebulizer
or metered dose inhaler: albuterol (Proventil-
HFA), ipratropium (Atrovent)

e Diuretic: furosemide (Lasix) for edema

e Expectorant: guaifenesin

¢ Influenza and Pneumovax vaccines

e Steroids: hydrocortisone (Solu-Cortef),
methylprednisolone (Solu-Medrol)

e Steroids (via nebulizer or metered dose
inhaler): beclomethasone (Beconase AQ),
triamcinolone (Azmacort)

INTERVENTIONS AND RATIONALES

e Administer low-flow O,. Because clients
with chronic bronchitis have chronic hyper-
capnia, they have a hypoxic respiratory drive.
Higher flow rates may eliminate this hypoxic
respiratory drive.

e Administer medications, as prescribed, fo
relieve symptoms and prevent complications.

e During steroid therapy, monitor blood
glucose level every 6 to 12 hours using a
blood glucose meter fo detect hyperglycemia
caused by steroid use.

e Allow activity, as tolerated, fo avoid fatigue
and reduce O, demands.

e Assess respiratory status, ABG levels, and
pulse oximetry fo detect respiratory compro-
mise, severe hypoxemia, and hypercapnia.

e Assist with turning, coughing, and deep
breathing to mobilize secretions and facilitate
removal.

e Assist with diaphragmatic and pursed-lip
breathing fo strengthen respiratory muscles.

e Keep the client in high Fowler’s position to
improve ventilation.

e Maintain the client’s diet and administer
small, frequent feedings to avoid fatigue when
eating and reduce pressure on the diaphragm
from a full stomach.

e Monitor and record the color, amount, and
consistency of sputum. Changes in sputum
characteristics may signal a respiratory infection.
e Monitor and record cardiovascular status
and vital signs. Edema, jugular venous disten-
tion, tachycardia, and elevated CVP suggest
right-sided heart failure. An irregular pulse
may indicate an arrhythmia caused by altered
ABG levels. Tachycardia and tachypnea may
indicate hypoxemia.

e Monitor laboratory studies. Follow drug
levels for evidence of toxicity. Electrolyte imbal-
ances may occur with the use of diuretics.
Reduced Hb levels and HCT affect the oxygen-
carrying capacity of the blood.

e Monitor intake and output and daily
weights to detect fluid overload associated with
right-sided heart failure. Dehydration impairs
the removal of secretions.

e Provide chest physiotherapy, postural
drainage, incentive spirometry, and suction fo
aid in removal of secretions.

e Weigh the client daily to detect fluid gain
caused by right-sided heart failure.

Teaching topics

e Explanation of the disorder and treatment
plan

¢ Drug therapy

e Pulmonary rehabilitation

¢ Recognizing the early signs and symptoms
of respiratory infection and hypoxia

e Home O, and nebulizer equipment use

¢ Performing pursed-lip, diaphragmatic
breathing, coughing, and deep-breathing, and
incentive spirometer exercises

¢ Avoiding exposure to chemical irritants
and pollutants

¢ Avoiding gas-producing foods, spicy foods,
and extremely hot or cold foods

e Smoking cessation

You should
encourage clients
with chronic
bronchitis to drink

3 qt of fluids a
day—unless it's
contraindicated.
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¢ Increasing fluid intake to 3 qt (3 L) /day, if
not contraindicated
e Contacting the American Lung Association

Cor pulmonale

A chronic heart condition, cor pulmonale is
hypertrophy (enlargement) of the heart’s
right ventricle that results from diseases
affecting the function or the structure of the
lungs. To compensate for the extra work
needed to force blood through the lungs, the
right ventricle dilates and enlarges.

Invariably, cor pulmonale follows some
disorder of the lungs, pulmonary vessels,
chest wall, or respiratory control center.
For example, COPD produces pulmonary
hypertension, which leads to right ven-
tricular hypertrophy, which can lead to
right-sided heart failure (al