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Preface

The 1st edition of Brunner & Suddarth’s Textbook of Medical-
Surgical Nursing was published in 1964 under the leadership 
of Lillian Sholtis Brunner and Doris Smith Suddarth. Lillian 
and Doris pioneered a medical-surgical nursing textbook that 
has become a trusted learning resource. Lillian and Doris 
groomed Suzanne Smeltzer and Brenda Bare as their succes-
sors. For several decades, Suzanne and Brenda continued the 
legacy of medical-surgical nursing excellence established by 
Lillian and Doris, meticulously supervising all updates and 
revisions for subsequent editions of this textbook. Suzanne 
and Brenda, in turn, served as our mentors for the past sev-
eral editions of this textbook and have passed that legacy of 
excellence on to us. The result of the seamless and meticulous 
succession planning for editorship of this textbook is this new 
13th edition.

Medical-surgical nursing has significantly advanced since 
1964 but continues to be strongly influenced by the expan-
sion of a host of other disciplines and new developments 
in technology, as well as myriad social, cultural, economic, 
and environmental changes throughout the world. In today’s 
environment, nurses must be particularly skilled in critical 
thinking and clinical decision making, as well as in consult-
ing and collaborating with other members of the multidisci-
plinary health care team.

Along with the challenges that today’s nurses confront, 
there are many opportunities to provide skilled, compassion-
ate nursing care in a variety of health care settings, for patients 
in the various stages of illness, and for patients across the age 
continuum. At the same time, there are significant opportu-
nities for fostering health promotion activities for individuals 
and groups; this is an integral part of providing nursing care. 

Continuing the tradition of the first 12 editions, this 13th 
edition of Brunner & Suddarth’s Textbook of Medical-Surgical 
Nursing has evolved to prepare nurses to think critically and 
practice collaboratively within today’s challenging and com-
plex health care delivery system. The textbook focuses on 
physiologic, pathophysiologic, and psychosocial concepts as 
they relate to nursing care, and emphasis is placed on inte-
grating a variety of concepts from other disciplines such as 
nutrition, pharmacology, and gerontology. Content relative to 
health care needs of people with disabilities, nursing research 
findings, ethical considerations, evidence-based practice, bar-
iatrics, and prioritization has been expanded to provide oppor-
tunities for the nurse to refine clinical decision making skills.

Organization

Brunner & Suddarth’s Textbook of Medical-Surgical Nursing, 
13th edition, is organized into 17 units. These units mir-
ror those found in previous editions with the incorporation 
of some changes. Content was streamlined throughout all 
units, with cross-references to specific chapters included as 
appropriate. Units 1 through 4 cover core concepts related to  

medical-surgical nursing practice. Units 5 through 17 discuss 
adult health conditions that are treated medically or surgically. 
The sequential ordering of some of these units was changed 
so that they dovetailed more logically with each other. For 
instance, the musculoskeletal unit (Unit 9) follows the immu-
nologic unit (Unit 8) so that coverage of rheumatic disorders 
precedes coverage of orthopedic disorders. Hematologic disor-
ders are now no longer presented in a chapter within the car-
diovascular unit but have been expanded into a separate unit 
with three chapters organized consistently with other units 
focused on adult health conditions. Each of these units is struc-
tured in the following way to better facilitate comprehension:

•	 The	 first	 chapter	 in	 the	 unit	 covers	 assessment	 and	
includes a review of normal anatomy and physiology of 
the body system being discussed.

•	 Subsequent	 chapters	 in	 the	 unit	 cover	 management	
of specific disorders. Pathophysiology, clinical mani-
festations, assessment and diagnostic findings, medical 
management, and nursing management are presented. 
Nursing Process sections, provided for selected condi-
tions, clarify and expand on the nurse’s role in caring 
for patients with these conditions.

Special Features

When caring for patients, nurses assume many different roles, 
including practitioner, educator, advocate, and researcher. 
Many of the features in this textbook have been developed to 
help nurses fulfill these varied roles. Key updates to practice-
oriented features in the 13th edition include new unit-opening 
Case Studies and QSEN Competency Focus––a feature that 
highlights a competency from the Quality and Safety Educa-
tion for Nurses (QSEN) Institute that is applicable to the case 
study and poses questions for students to consider about rel-
evant knowledge, skills, and attitudes (KSAs). New Obesity 
Considerations icons identify content related to obesity or to 
the nursing care of obese patients. In addition, Quality and 
Safety Nursing Alerts, Genetics in Nursing Practice charts, and 
Ethical Dilemma charts offer updated formats and information. 

The text also provides pedagogical features developed to 
help readers engage and learn critical content. New to this 
edition are Concept Mastery Alerts, which clarify fundamen-
tal nursing concepts to improve the reader’s understanding of 
potentially confusing topics, as identified by Misconception 
Alerts in Lippincott’s Adaptive Learning Powered by PrepU. 
Data from hundreds of actual students using this program in 
medical-surgical courses across the United States identified 
common misconceptions for the authors to clarify in this new 
feature. In addition, prioritization questions have also been 
added to chapter-ending Critical Thinking Exercises. An 
enhanced suite of online, interactive multimedia resources is 
also highlighted with icons placed in text near relevant topics.

Read the User’s Guide that follows the Preface for a full 
explanation and visual representation of all special features.
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A Comprehensive Package for  
Teaching and Learning

To further facilitate teaching and learning, a carefully 
designed ancillary package has been developed to assist fac-
ulty and students.

Instructor Resources

Tools to assist you with teaching your course are available 
upon adoption of this text on  at http://thePoint.lww.
com/Brunner13e.

•	 A	 thoroughly	 revised	 and	 augmented	 Test Generator 
contains more than 2,900 NCLEX-style questions 
mapped to chapter learning objectives.

•	 An	 extensive	 collection	 of	 materials	 is	 provided	 for	
each book chapter: 
•	 Lesson Plans outline learning objectives and iden-

tify relevant resources from the robust instructor and 
student resource packages to help you prepare for 
your class.

•	 Pre-Lecture Quizzes (and answers) allow you to 
check students’ reading.

•	 PowerPoint Presentations provide an easy way to 
integrate the textbook with your students’ classroom 
experience; multiple-choice and true/false questions 
are included to promote class participation.

•	 Guided Lecture Notes are organized by objective 
and provide corresponding PowerPoint slide num-
bers to simplify preparation for lecture.

•	 Discussion Topics (and suggested answers) can be 
used in the classroom or in online discussion boards 
to facilitate interaction with your students.

•	 Assignments (and suggested answers) include group, 
written, clinical, and Web assignments to engage 
students in varied activities and assess their learning.

•	 Case Studies with related questions (and suggested 
answers) give students an opportunity to apply their 
knowledge to a client case similar to one they might 
encounter in practice.

•	 Sample	Syllabi are provided for one- and two-semester 
courses.

•	 A	QSEN Competency Map identifies content and spe-
cial features in the book related to competencies identi-
fied by the QSEN Institute.

•	 An	Image Bank lets you use the photographs and illus-
trations from this textbook in your course materials.

•	 Strategies for Effective Teaching provides general tips 
for instructors related to preparing course materials and 
meeting student needs.

•	 Access	to	all	Student Resources is provided so that you 
can understand the student experience and use these 
resources in your course as well.

Student Resources

An exciting set of free learning resources is available on 
 to help students review and apply vital concepts 

in medical-surgical nursing. For the 13th edition, multime-
dia engines have been optimized so that students can access 
many of these resources on mobile devices. Students can  
activate the codes printed in the front of their textbooks at 
http://thePoint.lww.com/activate to access these resources:

•	 NCLEX-Style Review Questions for each chapter, 
totaling more than 1,800 questions, help students 
review important concepts and practice for NCLEX.

•	 Interactive	 learning	 resources	 appeal	 to	 a	 variety	 of	
learning styles. Icons in the text direct readers to rel-
evant resources:
•	 Concepts in Action Animations bring physi-

ologic and pathophysiologic concepts to life. 
•	 Interactive Tutorials review key information 

for common or complex medical-surgical con-
ditions. Tutorials include graphics and animations 
and provide interactive review exercises as well as 
case-based questions. 

•	 Practice & Learn Case Studies present case sce-
narios and offer interactive exercises and ques-

tions to help students apply what they have learned. 
•	 Watch & Learn Video Clips reinforce skills 

from the textbook and appeal to visual and 
auditory learners. With the 13th edition, all content 
from Lippincott’s Video Series for Brunner & Suddarth’s 
Textbook of Medical-Surgical Nursing is included!

•	 A Spanish–English Audio Glossary provides helpful 
terms and phrases for communicating with patients 
who speak Spanish.

•	 Journal Articles offer access to current articles relevant 
to each chapter and available in Lippincott Williams 
& Wilkins journals to familiarize students with nursing 
literature.

Study Guide

A comprehensive study aid for reviewing key concepts, Study 
Guide for Brunner & Suddarth’s Textbook of Medical- 
Surgical Nursing, 13th edition, has been thoroughly revised 
and presents a variety of exercises, including case studies and 
practice NCLEX-style questions, to reinforce textbook con-
tent and enhance learning.

Quick Reference Tools

Clinical Handbook for Brunner & Suddarth’s Textbook of 
Medical-Surgical Nursing, 13th edition, presents need-to-
know information on nearly 200 commonly encountered dis-
orders in an easy-to-use, alphabetized outline format that is 
perfect for quick access to vital information in the clinical 
setting. Brunner & Suddarth’s Handbook of Laboratory and 
Diagnostic Tests, 2nd edition, includes a review of specimen 
collection procedures, followed by a concise, alphabetical 
presentation of tests and their implications. Information for 
each test includes reference values or normal findings, abnor-
mal findings and related nursing implications, critical values, 
purpose, description, interfering factors, precautions, and 
nursing considerations.

Both quick references are available in print or e-book 
format. An enhanced e-book format is available to facilitate 
mobile use for on-the-go reference. For more information on 
these two quick references and available formats, please visit 

, http://thePoint.lww.com.

Adaptive Learning Powered by PrepU

Updated to accompany the 13th edition, Lippincott’s Adap-
tive Learning Powered by PrepU helps every student learn 
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more, while giving instructors the data they need to monitor 
each student’s progress, strengths, and weaknesses. The adap-
tive, formative quizzing program allows instructors to assign 
quizzes or students to take quizzes on their own that adapt 
to each student’s individual mastery level. Visit  at 
http://thePoint.lww.com/PrepU to learn more.

Computer-Based Simulations

Lippincott | Laerdal Computer-Based Simulations for Medical-
Surgical Nursing offers innovative scenario-based learning 
modules consisting of Web-based virtual simulations, course 
learning materials, and curriculum tools designed to develop 
critical thinking and promote clinical confidence and com-
petence. The medical-surgical module includes 10 virtual 
simulations based on the National League for Nursing Vol-
ume I Complex scenarios. In addition, students can progress 
through suggested readings, pre- and post-simulation assess-
ments, documentation assignments, and guided reflection 
and debriefing questions, as well as receive an individualized 
feedback log from the simulation. Throughout the learning 
experience, the product offers remediation back to trusted 
Lippincott resources, including Brunner & Suddarth’s Textbook 
of Medical-Surgical Nursing as well as Lippincott’s Nursing 
Advisor and Lippincott’s Nursing Procedures and Skills—two 
online, evidence-based, clinical information solutions used 
in health care facilities throughout the United States. This 
innovative product provides a comprehensive solution for 
learning and integrating simulation into the classroom. 

Contact your Lippincott Williams & Wilkins sales rep-
resentative or visit , http://thePoint.lww.com, for 
bundling options that can bring all resources together in 
money-saving packages for students.

A Comprehensive, Integrated  
Course Solution

Lippincott’s CoursePoint is the only integrated digital course 
solution for nursing education, combining the power of 
enhanced eBook, interactive resources, Adaptive Learning 
Powered by PrepU, and Computer-Based Simulation. Pull-
ing these resources together into one solution, the integrated 
product offers a seamless experience for learning, studying, 
applying, and remediating. 

Users get seamless access to an enhanced eBook for this 
textbook and the incredible learning resources that accom-
pany it, providing the content and tools that students need to 
study more effectively, score higher on exams, and prepare for 
clinical practice. In the enhanced eBook, learning resources 
are embedded in context within the textbook, allowing stu-
dents with varied learning styles to interact with different 
media types to review and apply information at the point of 
learning. Students will find everything they need to succeed 
in class—animations, interactive case studies, videos, journal 
articles, and more. 

Lippincott’s CoursePoint brings Adaptive Learning Pow-
ered by PrepU and Computer-Based Simulations (described 
earlier) together on the same platform to provide all of the 
resources that students need to study more effectively, score 
higher on exams, and prepare for clinical practice. The 
SmartSense Links feature included throughout CoursePoint 
makes additional learning resources only a click away. In 
Adaptive Learning Powered by PrepU, this means that when 
students take a quiz and receive feedback on their perfor-
mance, they can link directly to their eBook or other learn-
ing resources at the moment they confirm they do not under-
stand a concept. Similarly, in Computer-Based Simulations, 
students receive feedback with remediation to the eBook and 
other trusted Lippincott resources. With Lippincott’s Course-
Point, these resources are one click away. Whether learning 
content, preparing for a test, or engaging in a simulation, 
students using Lippincott’s CoursePoint have access to the 
specific information or resource they need from Lippincott 
Williams & Wilkins’ library of respected educational and 
clinical content. This unique offering creates an unparalleled 
learning experience for students.

Contact your Lippincott Williams & Wilkins sales repre-
sentative or visit , http://thePoint.lww.com, for more 
information about the Lippincott’s CoursePoint solution.

It is with pleasure that we introduce these resources—the 
textbook, ancillary resources, and additional supplements and 
learning tools—to you. One of our primary goals in creating 
these resources has been to help nurses and nursing students 
provide quality care to patients and families across health care 
settings and in the home. We hope that we have succeeded in 
that goal, and we welcome feedback from our readers.

Janice L. Hinkle, PhD, RN, CNRN
Kerry H. Cheever, PhD, RN

Nursing diagnoses in text are from Herdman, T. H. (Ed.). Nursing Diagnoses: Defini-
tions and Classification 2012–2014. Copyright © 2012, 1994–2012 by NANDA Inter-
national. Used by arrangement with John Wiley & Sons Limited. In order to make 
safe and effective judgments using NANDA-I nursing diagnoses, it is essential that 
nurses refer to the definitions and defining characteristics of the diagnoses listed in 
this work.
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Brunner & Suddarth’s Textbook of Medical-Surgical Nursing, 13th edition, has been revised 
and updated to reflect the complex nature of nursing practice today. This textbook includes 
many features to help you gain and apply the knowledge that you need to pass NCLEX and suc-
cessfully meet the challenges and opportunities of clinical practice. In addition, features have 
been developed specifically to help you fulfill the varied roles that nurses assume in practice.

Opening Features That Start With the End in Mind
Unit opening features put the patient first and highlight competent nursing as well as appli-
cation of the nursing process.

•	New! A Case Study with QSEN Competency Focus opens each unit and provides 
discussion points focusing on one competency from the QSEN Institute: patient-centered 
care, interdisciplinary teamwork and collaboration, evidence-based practice, quality 
improvement, safety, and informatics. This feature helps you consider the KSAs required 
for the delivery of safe, quality patient care.

•	Applying Concepts from NANDA-I, NIC, and NOC offers additional online case 
study content on nursing classifications and languages (NANDA-I, NIC, and NOC) as 
well as concept maps illustrating the nursing process.

Cardiovascular and 
Circulatory Function

Mr. Black, age 63 years, has a history of peripheral arterial occlusive disease 
(2 years), hypertension, hypercholesterolemia, type 2 diabetes, and smoking. 

He eats low-fat foods and has cut back on smoking to half a pack of 
cigarettes a day. His home-monitored blood glucose levels range from 

180 to 215 mg/dL. Because he has severe calf pain after walking, 
he now walks only two blocks a day—one block from home 

and one block back. He now receives medical treatment for 
a nonhealing ulcer on the plantar aspect of his left foot. He 
questions why he is told that he should walk when it causes 
pain and wonders how it may affect the healing of his ulcer.

6
U n i t

C a s e  S t u d y A PAtient Who hAs intermittent ClAudiCAtion  
And ulCerAtion
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The complexities inherent in today’s health care system challenge nurses to demonstrate integration of specific interdisci-
plinary core competencies. These competencies are aimed at ensuring the delivery of safe, quality patient care (Institute 
of Medicine, 2003). The concepts from the Quality and Safety Education for Nurses (QSEN) Institute (2012) provide a 
framework for the knowledge, skills, and attitudes (KSAs) required for nurses to demonstrate competency in these key 
areas, which include patient-centered care, interdisciplinary teamwork and collaboration, evidence-based practice, quality 
improvement, safety, and informatics.

Evidence-Based Practice Definition: Integrate best current evidence with clinical expertise and patient/family 
 preferences and values for delivery of optimal health care.

Q s e n  C o m p e t e n c y  F o c u s :  Evidence-Based Practice

RElEvant PRE-licEnsuRE Ksas aPPlication anD REflEction

Discriminate between valid and invalid reasons for 
modifying evidence-based clinical practice based on 
clinical expertise or patient/family preferences.

What is the strength of the evidence that suggests that 
walking is therapeutic for patients with peripheral 
arterial occlusive disease? Is the pain that Mr. Black 
is experiencing a reason for him to stop walking? 
Identify the pathophysiologic relationships between his 
multiple comorbidities, the pain he experiences, and 
the presence of his nonhealing ulcer. How might his 
continued smoking, albeit less than it had been, also 
affect his disease processes?

Knowledge

skills

Consult with clinical experts before deciding to deviate 
from evidence-based protocols.

Identify members of the health care team you would 
consult with to help you craft the most appropriate, 
individualized plan of care for Mr. Black.

attitudes

Acknowledge own limitations in knowledge and clinical 
expertise before determining when to deviate from 
evidence-based best practices.

Reflect on the complexity of the interrelationships between 
Mr. Black’s many comorbid conditions. Think about 
your own desire to relieve a patient’s pain. How might 
your desire to make Mr. Black comfortable potentially 
hamper his odds of achieving his best outcomes?

Cronenwett, L., Sherwood, G., Barnsteiner, J., et al. (2007). Quality and safety education for nurses. Nursing Outlook, 55(3), 122–131.
Institute of Medicine. (2003). Health professions education: A bridge to quality. Washington, DC: National Academies Press.
QSEN Institute. (2012). Competencies: Prelicensure KSAs. Available at: qsen.org/competencies/pre-licensure-ksas

Read More About This Case
More information about this case study and the relationships between nursing  
diagnoses, interventions, and expected outcomes is available online. Visit  
for Applying Concepts from NANDA-I, NIC, and NOC.
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27Chapter
  

29
Management of Patients  
With Complications From 
Heart Disease

4 Describe the medical and nursing management of patients 
with pulmonary edema.

5 Describe the medical and nursing management of patients 
with thromboembolism, pericardial effusion, and cardiac 
arrest.

oliguria: diminished urine output; less than 0.5 mL/kg/hr
orthopnea: shortness of breath when laying flat
paroxysmal nocturnal dyspnea (PND): shortness of breath 

that occurs suddenly during sleep
pericardiocentesis: procedure that involves aspiration of 

fluid from the pericardial sac
pericardiotomy: surgically created opening of the 

pericardium
pulmonary edema: abnormal accumulation of fluid in the 

interstitial spaces and alveoli of the lungs
pulseless electrical activity (PEA): condition in which 

electrical activity is present on an electrocardiogram, but 
there is not an adequate pulse or blood pressure

pulsus paradoxus: systolic blood pressure that is more than 
10 mm Hg lower during inhalation than during exhalation; 
difference is normally less than 10 mm Hg

right-sided heart failure (right ventricular failure): 
inability of the right ventricle to fill or eject sufficient blood 
into the pulmonary circulation

systolic heart failure: inability of the heart to pump 
sufficiently because of an alteration in the ability of the 
heart to contract; term used to describe a type of heart 
failure

G l o s s a r y
acute decompensated heart failure: acute exacerbation 

of heart failure, with signs and symptoms of severe 
respiratory distress and poor systemic perfusion

anuria: urine output of less than 50 mL/24 h
ascites: an accumulation of serous fluid in the peritoneal 

cavity
cardiac resynchronization therapy (CRT): a treatment for 

heart failure in which a device paces both ventricles to 
synchronize contractions

congestive heart failure (CHF): a fluid overload condition 
(congestion) associated with heart failure

diastolic heart failure: the inability of the heart to pump 
sufficiently because of an alteration in the ability of the 
heart to fill; term used to describe a type of heart failure

ejection fraction (EF): percentage of blood volume in the 
ventricles at the end of diastole that is ejected during 
systole; a measurement of contractility

heart failure (HF): a clinical syndrome resulting from 
structural or functional cardiac disorders that impair the 
ability of a ventricle to fill or eject blood

left-sided heart failure (left ventricular failure): inability 
of the left ventricle to fill or eject sufficient blood into the 
systemic circulation

L e a r n i n g  O b j e c t i v e s
On completion of this chapter, the learner will be able to:

1 Describe the management of patients with heart failure.
2 Use the nursing process as a framework for care of 

patients with heart failure.
3 Develop an education plan for patients with heart failure.

Today it is possible to help the patient with heart disease 
live longer and achieve a high quality of life. Advances in 
diagnostic procedures, treatments, technologies, and phar-
macotherapies allow earlier and more accurate diagnoses and 
treatment that can begin well before significant debilitation 
occurs. However, heart disease remains a chronic and often 
progressive condition that is associated with serious compli-
cations. This chapter presents the complications most often 
associated with heart disorders and the collaborative treat-
ment options for these complications.

Heart Failure

Heart failure (HF) is a clinical syndrome resulting from 
structural or functional cardiac disorders that impair the 
ability of the ventricles to fill or eject blood. In the past, 
HF was often referred to as congestive heart failure (CHF), 
because many patients experience pulmonary or peripheral 
congestion with edema. Currently, HF is recognized as a 
clinical syndrome characterized by signs and symptoms of 
fluid overload or inadequate tissue perfusion. Fluid overload 

Heart Failure
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Chapter opening pedagogical features help organize learning.

•	Learning Objectives give an overview of each chap-
ter and identify learning goals to help focus reading and 
studying.

•	A Glossary provides a list of key terms and definitions 
at the beginning of each chapter, providing a review of 
vocabulary words before reading the material and a useful 
reference and study tool.

Features to Develop the Nurse as Practitioner
One of the central roles of the nurse is to provide holistic care to patients 
and their families, both independently and through collaboration with 
other health care professionals. Special features throughout chapters are 
designed to assist readers with clinical practice. 

•	Nursing Process sections are organized according to the nursing 
process framework—the basis for all nursing practice—and help clarify 
the nurse’s responsibilities in caring for patients with selected disorders.
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N U R S I N G  P R O C E S SN U R S I N G  P R O C E S S

The Patient With Heart Failure 

Despite advances in treatment of HF, morbidity and mortality 
remain high. Nurses have a major impact on outcomes for 
patients with HF, especially in the areas of patient education 
and monitoring.

Assessment
Nursing assessment for the patient with HF focuses on observ-
ing for effectiveness of therapy and for the patient’s ability to 
understand and implement self-management strategies. Signs 
and symptoms of increasing HF are analyzed and reported to 
the patient’s provider so that therapy can be adjusted. The 
nurse also explores the patient’s emotional response to the 
diagnosis of HF, because it is a chronic and often progressive 
condition that is commonly associated with depression and 
other psychosocial issues (Pressler, Subramanian, Perkins, 
et al., 2011; Sherwood, Blumenthal, Hinderliter, et al., 2011).

Health History
The health history focuses on the signs and symptoms 
of HF, such as dyspnea, fatigue, and edema. Sleep distur-
bances, particularly sleep suddenly interrupted by short-
ness of breath, may be reported. Patients are asked about 
the number of pillows needed for sleep, edema, abdominal 
symptoms, altered mental status, activities of daily liv-
ing, and the activities that cause fatigue. Nurses need to 
be aware of the variety of clinical manifestations that may 
indicate worsening HF and assess the patient accordingly 
(Chart 29-3). While obtaining the patient’s history, the 
nurse assesses the patient’s understanding of HF, self-man-
agement strategies, and the patient’s ability and willingness 
to adhere to those strategies.

Physical Examination
The patient is observed for restlessness and anxiety that might 
suggest hypoxia from pulmonary congestion. The patient’s 
level of consciousness is also evaluated for any changes, as low 
CO can decrease the flow of oxygen to the brain.

The rate and depth of respirations are assessed along with 
the effort required for breathing. The lungs are auscultated 
to detect crackles and wheezes. Crackles are produced by the 
sudden opening of edematous small airways and alveoli. They 
may be heard at the end of inspiration and are not cleared 
with coughing (Bickley & Szilagyi, 2009). Wheezing may 
also be heard in some patients who have bronchospasm along 
with pulmonary congestion.

The blood pressure is carefully evaluated, because HF 
patients may present with hypotension or hypertension. 
Patients may be assessed for orthostatic hypotension, espe-
cially if they report lightheadedness, dizziness, or syncope. 
The heart is auscultated for an S3 heart sound, which is an 
early sign that increased blood volume fills the ventricle with 
each beat. Heart rate and rhythm are also documented, and 
patients are often placed on continuous ECG monitoring in 
the hospital setting. When the heart rate is rapid or very slow, 
the SV decreases and potentially worsens the HF.

JVD is assessed with the patient sitting at a 45-degree 
angle; distention greater than 3 cm above the sternal angle is 
considered abnormal and indicative of right ventricular fail-
ure. This is an estimate, not a precise measurement, of high 
central venous pressure (Bickley & Szilagyi, 2009).

The nurse assesses peripheral pulses and rates their volume 
on a scale from 0 (not palpable) to 3+ (bounding). The skin 
is also assessed for color and temperature. With significant 
decreases in SV, there is a decrease in perfusion to the periph-
ery, decreasing the volume of pulses and causing the skin to feel 
cool and appear pale or cyanotic. The feet and lower legs are 
examined for edema; if the patient is supine in bed, the sacrum 

n u R S i n g  R e S e A R C h  P R o f i l e
Assessing Signs and Symptoms in Heart Failure Patients

Albert, N., Trochelman, K., Li, J., et al. (2010). Signs and 
symptoms of heart failure: Are you asking the right questions? 
American Journal of Critical Care, 19(5), 443–453.

Purpose
Clinical manifestations of worsening heart failure (HF) are not 
always recognized by health care providers or patients, potentially 
delaying treatment decisions. This study aimed to identify signs 
and symptoms reported by patients with HF and to determine 
whether they differed depending on patient demographics, New 
York Heart Association (NYHA) functional class, or care setting.

Design
A one-page checklist of signs and symptoms of HF was 
distributed to a convenience sample of 276 adults (112 in hospital 
and 164 in ambulatory settings) with a diagnosis of systolic HF. 
Participants were asked to identify all signs and symptoms they 
were experiencing, not only those commonly associated with HF.

Findings
Shortness of breath, decreased exercise tolerance, orthopnea, 
profound fatigue, and dizziness were reported most often by 

participants with HF in both inpatient and outpatient settings. 
Dyspnea was reported by participants from all functional classes 
and in both ambulatory and hospitalized settings. Participants 
with NYHA functional class IV status reported more atypical 
manifestations, including nausea, restlessness, and confusion. 
Profound fatigue was associated with worsening functional class 
and the need for hospitalization.

Nursing Implications
Dyspnea is commonly believed to be a manifestation of 
worsening HF; yet, findings from this study suggest that it is 
commonly experienced by all patients with HF and may not 
indicate progression of HF. However, profound fatigue may be 
associated with worsening HF. Furthermore, findings from this 
study suggest that the sickest HF patients (i.e., those with NYHA 
functional class IV status) may exhibit atypical manifestations 
of worsening HF. Nurses need to ask the right questions when 
assessing patients with HF. It is important to recognize atypical 
as well as typical signs and symptoms of HF.

Chart
29-3
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•	Plans of Nursing Care, provided for selected disorders, illustrate how the nursing pro-
cess is applied to meet the patient’s health care and nursing needs.

•	Assessment charts focus on data that should be col-
lected as part of the assessment step of the nursing process.

• Risk Factors charts outline factors that can impair 
health.

748 Unit 6 Cardiovascular and Circulatory Function

P l a N  o F  N u R s i N g  c a R e
Care of the Patient With an Uncomplicated Myocardial Infarction

Chart
27-11

nUrSInG DIAGnOSIS: Ineffective cardiac tissue perfusion related to reduced coronary blood flow
GOAL: Relief of chest pain/discomfort

nursing Interventions rationale Expected Outcomes

1. Initially assess, document, and report to 
the physician the following:

a. The patient’s description of chest dis-
comfort, including location, intensity, 
radiation, duration, and factors that 
affect it; other symptoms such as 
nausea, diaphoresis, or complaints of 
unusual fatigue

b. The effect of coronary ischemia on 
perfusion to the heart (e.g., change 
in blood pressure, heart rhythm), to 
the brain (e.g., changes in level of 
consciousness), to the kidneys (e.g., 
decrease in urine output), and to the 
skin (e.g., color, temperature)

2. Obtain a 12-lead ECG recording during 
symptomatic events, as prescribed, to 
assess for ongoing ischemia.

3. Administer oxygen as prescribed.

4. Administer medication therapy as 
prescribed, and evaluate the patient’s 
response continuously.

5. Ensure physical rest: head of bed 
elevated to promote comfort; diet as 
tolerated; the use of bedside commode; 
the use of stool softener to prevent 
straining at stool. Provide a restful envi-
ronment, and allay fears and anxiety by 
being calm and supportive. Individualize 
visitation, based on patient response.

1. These data assist in determining the 
cause and effect of the chest discomfort 
and provide a baseline with which post-
therapy symptoms can be compared.
a. There are many conditions associ-

ated with chest discomfort. There 
are characteristic clinical findings of 
ischemic pain and symptoms.

b. Myocardial infarction (MI) decreases 
myocardial contractility and ventricu-
lar compliance and may produce dys-
rhythmias. Cardiac output is reduced, 
resulting in reduced blood pressure 
and decreased organ perfusion.

2. An ECG during symptoms may be use-
ful in the diagnosis of ongoing ischemia.

3. Oxygen therapy increases the oxygen 
supply to the myocardium.

4. Medication therapy (nitroglycerin, mor-
phine, beta-blocker, aspirin) is the first 
line of defense in preserving myocardial 
tissue.

5. Physical rest reduces myocardial 
oxygen consumption. Fear and anxiety 
precipitate the stress response; this 
results in increased levels of endog-
enous catecholamines, which increase 
myocardial oxygen consumption.

 • Reports beginning relief of chest dis-
comfort and symptoms

 • Appears comfortable and is free of pain 
and other signs or symptoms

 • Respiratory rate, cardiac rate, and blood 
pressure return to prediscomfort level

 • Skin warm and dry
 • Adequate cardiac output as evidenced 
by:
 • Stable/improving electrocardiogram 
(ECG)

 • Heart rate and rhythm
 • Blood pressure
 • Mentation
 • Urine output
 • Serum blood urea nitrogen (BUN) and 
creatinine

 • Skin color and temperature
 • No adverse effects from medications

nUrSInG DIAGnOSIS: Risk for impaired gas exchange related to left ventricular failure
GOAL: Absence of respiratory distress

nursing Interventions rationale Expected Outcomes

1. Initially, every 4 hours, and with chest 
discomfort or symptoms, assess, docu-
ment, and report to the physician abnor-
mal heart sounds (S3 and S4 gallop or 
new murmur), abnormal breath sounds 
(particularly crackles), decreased oxy-
genation, and activity intolerance.

1. These data are useful in diagnos-
ing left ventricular failure. Diastolic 
filling sounds (S3 and S4) result from 
decreased left ventricular compliance 
associated with MI. Papillary muscle 
dysfunction (from infarction of the papil-
lary muscle) can result in mitral regurgi-
tation and a reduction in stroke volume. 
The presence of crackles (usually at the 
lung bases) may indicate pulmonary 
congestion from increased left heart 
pressures. The association of symptoms 
and activity can be used as a guide 
for activity prescription and a basis for 
patient education.

 • No shortness of breath, dyspnea on 
exertion, orthopnea, or paroxysmal noc-
turnal dyspnea

 • Respiratory rate <20 breaths/min with 
physical activity and 16 breaths/min with 
rest

 • Skin color and temperature normal
 • SpO2, PaO2, and PaCO2 within normal 
limits

 • Heart rate <100 bpm and >60 bpm, with 
blood pressure within patient’s normal 
limits

 • Chest x-ray unchanged
 • Appears comfortable and rested

LWBK1234-C27_p729-768.indd   748 6/14/13   3:53 PM

 Chapter 29  Management of Patients With Complications From Heart Disease  799

carbon dioxide. Without sufficient oxygen, the patient expe-
riences dyspnea and has difficulty sleeping.

The cough associated with left ventricular failure is ini-
tially dry and nonproductive. Most often, patients com-
plain of a dry hacking cough that may be mislabeled as 
asthma or chronic obstructive pulmonary disease (COPD). 
The cough may become moist over time. Large quantities 
of frothy sputum, which is sometimes pink or tan (blood 
tinged), may be produced, indicating acute decompensated 
HF with pulmonary edema.

Adventitious breath sounds may be heard in various areas 
of the lungs. Usually, bibasilar crackles that do not clear with 
coughing are detected in the early phase of left ventricular 
failure. As the failure worsens and pulmonary congestion 
increases, crackles may be auscultated throughout the lung 
fields. At this point, oxygen saturation may decrease.

In addition to pulmonary manifestations, the amount of 
blood ejected from the left ventricle decreases and can lead 
to inadequate tissue perfusion. The diminished CO has wide-
spread manifestations because not enough blood reaches all 
of the tissues and organs (low perfusion) to provide the nec-
essary oxygen. The decrease in stroke volume (SV) can also 
stimulate the sympathetic nervous system to release catechol-
amines, which further impedes perfusion to many organs, 
including the kidneys.

As reduced CO and catecholamines decrease blood flow 
to the kidneys, urine output drops (oliguria). Renal perfu-
sion pressure falls, and the renin–angiotensin–aldosterone 
system is stimulated to increase blood pressure and intra-
vascular volume. However, when the patient is sleeping, 
the cardiac workload is decreased, improving renal perfu-
sion, which in some patients leads to frequent urination at 
night (nocturia).

As HF progresses, decreased output from the left ventri-
cle may cause other symptoms. Decreased gastrointestinal 
perfusion causes altered digestion. Decreased brain perfu-
sion causes dizziness, lightheadedness, confusion, restless-
ness, and anxiety due to decreased oxygenation and blood 
flow. As anxiety increases, so does dyspnea, increasing anxi-
ety and creating a vicious cycle. Stimulation of the sym-
pathetic system also causes the peripheral blood vessels to 
constrict, so the skin appears pale or ashen and feels cool 
and clammy.

A decrease in SV causes the sympathetic nervous sys-
tem to increase the heart rate (tachycardia), often caus-
ing the patient to complain of palpitations. The peripheral 
pulses become weak. Without adequate CO, the body can-
not respond to increased energy demands, and the patient 
becomes easily fatigued and has decreased activity tolerance. 
Fatigue also results from the increased energy expended in 
breathing and the insomnia that results from respiratory dis-
tress, coughing, and nocturia.

Right-Sided Heart Failure

When the right ventricle fails, congestion in the peripheral 
tissues and the viscera predominates. This occurs because the 
right side of the heart cannot eject blood effectively and can-
not accommodate all of the blood that normally returns to it 
from the venous circulation. Increased venous pressure leads 
to jugular venous distention (JVD) and increased capillary 
hydrostatic pressure throughout the venous system. Systemic 

A S S e S S m e n T
Heart Failure

CHART 
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Be alert for the following signs and symptoms:

Congestion
 • Dyspnea
 • Orthopnea
 • Paroxysmal nocturnal dyspnea
 • Cough (recumbent or exertional)
 • Pulmonary crackles that do not clear with cough
 • Weight gain (rapid)
 • Dependent edema
 • Abdominal bloating or discomfort
 • Ascites
 • Jugular venous distention
 • Sleep disturbance (anxiety or air hunger)
 • Fatigue

Poor Perfusion/Low Cardiac Output
 • Decreased exercise tolerance
 • Muscle wasting or weakness
 • Anorexia or nausea
 • Unexplained weight loss
 • Lightheadedness or dizziness
 • Unexplained confusion or altered mental status
 • Resting tachycardia
 • Daytime oliguria with recumbent nocturia
 • Cool or vasoconstricted extremities
 • Pallor or cyanosis

Chart
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Institute for Clinical Systems Improvement. (2011). Heart failure in 
adults. Available at: www.guidelines.gov/content.aspx?id=34840&
search=heart+failure

end-diastolic blood volume increases the left ventricular 
end-diastolic pressure, which decreases blood flow from the 
left atrium into the left ventricle during diastole. The blood 
volume and pressure build up in the left atrium, decreasing 
flow through the pulmonary veins into the left atrium. Pul-
monary venous blood volume and pressure increase in the 
lungs, forcing fluid from the pulmonary capillaries into the 
pulmonary tissues and alveoli, causing pulmonary interstitial 
edema and impaired gas exchange. The clinical manifesta-
tions of pulmonary congestion include dyspnea, cough, pul-
monary crackles, and low oxygen saturation levels. An extra 
heart sound, the S3, or “ventricular gallop,” may be detected 
on auscultation. It is caused by abnormal ventricular filling 
(Bickley & Szilagyi, 2009).

Dyspnea, or shortness of breath, may be precipitated by 
minimal to moderate activity (dyspnea on exertion [DOE]); 
dyspnea also can occur at rest. The patient may report 
orthopnea, difficulty breathing when lying flat. Patients with 
orthopnea may use pillows to prop themselves up in bed, 
or they may sit in a chair and even sleep sitting up. Some 
patients have sudden attacks of dyspnea at night, a condition 
known as paroxysmal nocturnal dyspnea (PND). Fluid that 
accumulates in the dependent extremities during the day may 
be reabsorbed into the circulating blood volume when the 
patient lies down. Because the impaired left ventricle can-
not eject the increased circulating blood volume, the pressure 
in the pulmonary circulation increases, shifting fluid into the 
alveoli. The fluid-filled alveoli cannot exchange oxygen and 
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 support the body’s needs for blood. A decrease in blood supply 
from CAD may even cause the heart to abruptly stop beating 
(sudden cardiac death).

The most common manifestation of myocardial ischemia 
is the onset of chest pain. However, the classic epidemiologic 
study of the people in Framingham, Massachusetts, showed 
that nearly 15% of men and women who had coronary events, 
which included unstable angina, MIs, or sudden cardiac death 
events, were totally asymptomatic prior to the coronary event 
(Kannel, 1986). Patients with myocardial ischemia may pres-
ent to an emergency department (ED) or clinic with a variety 
of symptoms other than chest pain. Some complain of epi-
gastric distress and pain that radiates to the jaw or left arm. 
Patients who are older or have a history of diabetes or heart 
failure may report shortness of breath. Many women have 
been found to have atypical symptoms, including indigestion, 
nausea, palpitations, and numbness (Overbaugh, 2009). Pro-
dromal symptoms may occur (i.e., angina a few hours to days 
before the acute episode), or a major cardiac event may be the 
first indication of coronary atherosclerosis.

Risk Factors

Epidemiologic studies point to several factors that increase 
the probability that a person will develop heart disease. Major 
risk factors are listed in Chart 27-1. Although many people 
with CAD have one or more risk factors, some do not have 
classic risk factors. Elevated low-density lipoprotein (LDL) 
cholesterol, also known as bad cholesterol, is a well-known 
risk factor and the primary target of cholesterol-lowering ther-
apy. People at highest risk for having a cardiac event are those 
with known CAD or those with diabetes, peripheral arterial 
disease, abdominal aortic aneurysm, or carotid artery disease. 
The latter diseases are referred to as CAD risk equivalents, 
because patients with these diseases have the same risk for a 
cardiac event as patients with CAD. The likelihood of having 
a cardiac event is also affected by factors such as age, gender, 
systolic blood pressure, smoking history, level of total cho-
lesterol, and level of high-density lipoprotein (HDL), also 
known as good cholesterol. The Framingham Risk  Calculator 

is a tool commonly used to estimate the risk for having a 
cardiac event within the next 10 years (Arsenault, Pibarot, 
& Despres, 2009). This tool is designed for adults 20 years 
and older. The calculation is performed using the individual’s 
risk factor data, including age, gender, total cholesterol, HDL 
cholesterol, smoking status, systolic blood pressure, and need 
for antihypertensive medication.

A nonmodifiable risk factor is a circumstance over which a 
person has no control. A modifiable risk factor is one over 
which a person may exercise control, such as by changing a 
lifestyle or personal habit or by using medication. A risk factor 
may operate independently or in tandem with other risk factors. 
The more risk factors a person has, the greater the likelihood 
of coronary artery disease (CAD). Those at risk are advised to 
seek regular medical examinations and to engage in heart-
healthy behavior (a deliberate effort to reduce the number and 
extent of risks).

Nonmodifiable Risk Factors
Family history of CAD (first-degree relative with cardiovascu-

lar disease at 55 years of age or younger for men and at 
65 years of age or younger for women)

Increasing age (more than 45 years for men; more than 55 years 
for women)

Gender (men develop CAD at an earlier age than women)
Race (higher incidence of heart disease in African Americans 

than in Caucasians)

Modifiable Risk Factors
Hyperlipidemia
Cigarette smoking, tobacco use
Hypertension
Diabetes
Metabolic syndrome
Obesity
Physical inactivity

R i s k  F a c t o R s
Coronary Artery Disease
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FigUre 27-2 • The coronary 
arteries supply the heart muscle 
with oxygenated blood, adjusting 
the flow according to metabolic 
needs. A. Anterior view of the 
heart. B. Posterior view of heart.
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patient must also know how to recognize signs and symptoms 
that need to be reported to a health care professional.

Pharmacologic Therapy

Several medications are routinely prescribed for HF, includ-
ing ACE inhibitors, beta-blockers, and diuretics (Table 29-3). 
Many of these medications, particularly ACE inhibitors and 
beta-blockers, improve symptoms and extend survival. Oth-
ers, such as diuretics, improve symptoms but may not affect 
survival (Fonarow et al., 2010). Target doses for these medi-
cations are identified in the ACC/AHA guidelines, and 
nurses and physicians work collaboratively toward achieving 
effective dosing of these medications (Jessup et al., 2009). 
Calcium channel blockers are no longer recommended for 
patients with HF because they are associated with worsening 
failure (ICSI, 2011).

Angiotensin-Converting Enzyme Inhibitors
ACE inhibitors play a pivotal role in the management of 
systolic HF. They have been found to relieve the signs and 
symptoms of HF and significantly decrease mortality and mor-
bidity. ACE inhibitors (e.g., lisinopril [Prinivil]) slow the pro-
gression of HF, improve exercise tolerance, and decrease the 
number of hospitalizations for HF (ICSI, 2011). Available as 
oral and IV medications, ACE inhibitors promote vasodila-
tion and diuresis, ultimately decreasing afterload and preload. 

Vasodilation reduces resistance to left ventricular ejection of 
blood, diminishing the heart’s workload and improving ven-
tricular emptying. ACE inhibitors decrease the secretion of 
aldosterone, which is a hormone that causes the kidneys to 
retain sodium and water. ACE inhibitors also promote renal 
excretion of sodium and fluid (while retaining potassium), 
thereby reducing left ventricular filling pressure and decreas-
ing pulmonary congestion. ACE inhibitors may be the first 
medication prescribed for patients in mild failure—patients 
with fatigue or DOE but without signs of fluid overload and 
pulmonary congestion. These agents are also recommended 
for prevention of HF in patients at risk due to hypertension 
and coronary artery disease (Jessup et al., 2009).

ACE inhibitors are started at a low dose that is gradually 
increased until the optimal dose is achieved and the patient 
is hemodynamically stable. The final maintenance dose 
depends on the patient’s blood pressure, fluid status, and renal 
status, as well as the severity of the HF.

Patients receiving ACE inhibitors are monitored for hypo-
tension, hyperkalemia (increased potassium in the blood), 
and alterations in renal function, especially if they are also 
receiving diuretics. Because ACE inhibitors cause the kid-
neys to retain potassium, the patient who is also receiving 
a diuretic may not need to take oral potassium supplements. 
However, patients receiving potassium-sparing diuretics 
(which do not cause potassium loss with diuresis) must be 

Table 29-3 Common Medications used to treat Heart Failure

Medication Therapeutic Effects Key Nursing Considerations

Angiotensin-Converting Enzyme Inhibitors
Lisinopril (Prinivil)
Enalapril (Vasotec)

↓ BP and ↓ afterload
Relieves signs and symptoms of HF
Prevents progression of HF

Observe for symptomatic hypotension, increased serum K+, cough, 
and worsening renal function.

Angiotensin Receptor Blockers
Valsartan (Diovan)
Losartan (Cozaar)

↓ BP and ↓ afterload
Relieves signs and symptoms of HF
Prevents progression of HF

Observe for symptomatic hypotension, increased serum K+, and 
worsening renal function.

Hydralazine and Isosorbide 
Dinitrate (Dilatrate)

Dilates blood vessels
↓ BP and ↓ afterload

Observe for symptomatic hypotension.

Beta-Adrenergic Blocking Agents (Beta-Blockers)
Metoprolol (Lopressor)
Carvedilol (Coreg)

Dilates blood vessels and ↓ afterload
↓ Signs and symptoms of HF
Improves exercise capacity

Observe for decreased heart rate, symptomatic hypotension,  
dizziness, and fatigue.

Diuretics
Loop diuretic:
Furosemide (Lasix)

Thiazide diuretics:
Metolazone (Zaroxolyn)
Hydrochlorothiazide (HCTZ)

↓ Fluid volume overload
↓ Signs and symptoms of HF

Observe for electrolyte abnormalities, renal dysfunction, diuretic 
resistance, and decreased BP. Carefully monitor I&O and daily 
weight (see Chart 29-2).

Aldosterone antagonist:
Spironolactone (Aldactone) Improves HF symptoms in advanced HF Observe for hyperkalemia, hyponatremia.

Digitalis
Digoxin (Lanoxin) Improves cardiac contractility

↓ Signs and symptoms of HF
Observe for bradycardia and digitalis toxicity.

↓, decreases; BP, blood pressure; HF, heart failure; K+, potassium; I&O, input and output.
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Equipment
•  Thoracentesis tray (should include standard supplies needed to 

perform procedure)
• Sterile gloves

• Antiseptic solution
• Local anesthetic
• Sterile collection bottles, laboratory requisition forms, and labels

Implementation

Action Rationale

 1. Ascertain in advance that a chest x-ray or ultrasound has 
been ordered and completed and the consent form has been 
signed.

 2. Verify patient’s identity using at least two identifiers, not 
including the patient’s room number. Verify purpose of proce-
dure and procedure site; assess patient for allergies to latex, 
antiseptic, or local anesthetic; and review coagulation status 
(prothrombin time/INR [international normalized ratio] and 
platelet count).

 3. Inform the patient about the nature of the procedure as well 
as:
a. The importance of remaining immobile
b. Pressure sensations to be experienced
c. That minimal discomfort is anticipated after the procedure

 4. Obtain baseline vital signs, oxygen saturation, pain level, and 
respiratory status. Administer sedation if prescribed.

 5. Position the patient comfortably with adequate supports. If 
possible, place the patient upright or in one of the following 
positions:
a. Sitting on the edge of the bed with the feet supported and 

arms on a padded over-the-bed table
b. Straddling a chair with arms and head resting on the back 

of the chair
c. Lying on the unaffected side with the head of the bed 

elevated 30 to 45 degrees if unable to assume a sitting 
position

Pleural effusion

 1. Chest x-ray films are used to localize fluid and air in the 
pleural cavity and to aid in determining the puncture site. 
When fluid is loculated (isolated in a pocket of pleural fluid), 
ultrasound scans are performed to help select the best site for 
needle aspiration.

 2. Verification maintains patient safety and prevents potential 
complications such as allergic reactions and bleeding.

 3. An explanation helps to orient the patient to the procedure, 
assists the patient to mobilize resources, and provides an 
opportunity to ask questions and verbalize anxiety.

 4. Provides preprocedure assessment data to guide sedation 
administration and postprocedure assessment. Sedation 
enables the patient to cooperate with the procedure and 
promotes relaxation.

 5. The upright position facilitates the removal of fluid that usually 
localizes at the base of the thorax. It expands the ribs and 
widens the intercostal space to aid needle insertion A position 
of comfort helps the patient to relax and prevents patient 
movement that could contribute to potential complications.

Chart
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G u i D e L i N e S
Assisting the Patient Undergoing Thoracentesis

(continues on page 490)
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When nursing care involves diuretic therapy for conditions 
such as heart failure, the nurse needs to administer the 
medication and monitor the patient’s response carefully, as 
follows:

 • Prior to administration of the diuretic, check laboratory results 
for electrolyte depletion, especially potassium, sodium, and 
magnesium.

 • Prior to administration of the diuretic, check for signs and 
symptoms of volume depletion, such as postural hypoten-
sion, lightheadedness, and dizziness.

 • Administer the diuretic at a time conducive to the patient’s 
lifestyle—for example, early in the day to avoid nocturia.

 • Monitor urine output during the hours after administration, 
and analyze intake, output, and daily weights to assess 
response.

 • Continue to monitor serum electrolytes for depletion. Replace 
potassium with increased oral intake of food rich in potas-
sium or potassium supplements. Replace magnesium as 
needed.

 • Monitor for hyperkalemia in patients receiving potassium-
sparing diuretics.

 • Continue to assess for signs of volume depletion.
 • Monitor creatinine for increased levels indicative of renal 
dysfunction.

 • Monitor for elevated uric acid level and signs and symptoms 
of gout.

 • Assess lungs sounds and edema to evaluate response to 
therapy.

 • Monitor for adverse reactions such as gastrointestinal  
distress and dysrhythmias.

 • Encourage supine position after dose is given to facilitate 
effects of the diuretic.

 • Assist patients to manage urinary frequency and urgency 
associated with diuretic therapy.

P h A R m A C o l o g y
Administering and Monitoring  
Diuretic Therapy

Chart
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the symptoms of systolic HF and may help prevent hospi-
talization (ICSI, 2011). Patients with renal dysfunction and 
older patients should receive smaller doses of digoxin, as it is 
excreted through the kidneys.

A key concern associated with digoxin therapy is digitalis 
toxicity. Clinical manifestations of toxicity include anorexia, 
nausea, visual disturbances, confusion, and bradycardia. 
The serum potassium level is monitored because the effect 
of digoxin is enhanced in the presence of hypokalemia and 
digoxin toxicity may occur. A serum digoxin level is obtained 
if the patient’s renal function changes or there are symptoms 
of toxicity.

Intravenous Infusions
IV inotropes (milrinone [Primacor], dobutamine [Dobutrex]) 
increase the force of myocardial contraction; as such, they 
may be indicated for hospitalized patients with acute decom-
pensated HF. These agents are used for patients who do not 
respond to routine pharmacologic therapy and are reserved for 
patients with severe ventricular dysfunction. They are used 
with caution, as some studies have associated their use with 
increased mortality (Metra, Bettari, Carubelli, et al., 2011). 
IV vasodilators such as nitroprusside (Nipride), nitroglycerin, 
or nesiritide (Natrecor) may also be used in patients with 
severe decompensated HF (Lindenfeld et al., 2010). Patients 

usually require admission to the intensive care unit (ICU) 
and may also have hemodynamic monitoring with a pulmo-
nary artery catheter or alternative technology (see Chapter 
25). Hemodynamic data is used to assess cardiac function and 
volume status and to guide therapy with inotropes, vasodila-
tors, and diuretics (Urden, Stacy, & Lough, 2010).

Milrinone. Milrinone is a phosphodiesterase inhibitor that 
delays the release of calcium from intracellular reservoirs and 
prevents the uptake of extracellular calcium by the cells. This 
promotes vasodilation, resulting in decreased preload and 
afterload and reduced cardiac workload. Milrinone is admin-
istered IV to patients with severe HF, including patients who 
are waiting for heart transplantation. Because the drug causes 
vasodilation, the patient’s blood pressure is monitored prior 
to administration; if the patient is hypovolemic, the blood 
pressure could drop quickly. The major side effects are hypo-
tension and increased ventricular dysrhythmias. Blood pres-
sure and ECG are monitored closely during and following 
infusions of milrinone.

Dobutamine. Dobutamine is another IV medication admin-
istered to patients with significant left ventricular dysfunc-
tion and hypoperfusion. A catecholamine, dobutamine stim-
ulates the beta-1 adrenergic receptors. Its major action is to 
increase cardiac contractility and renal perfusion to enhance 
urine output. However, it also increases the heart rate and 
can precipitate ectopic beats and tachydysrhythmias (Metra 
et al., 2011).

Medications for Diastolic Dysfunction
Patients with predominant diastolic HF and preserved left 
ventricular EF are treated differently than patients with 
systolic HF. Contributing causes such as hypertension and 
ischemic heart disease are evaluated and treated. These 
patients do not tolerate tachycardia, because it does not 
allow time for ventricular filling. Beta-blockers may be 
used to control tachycardia from atrial fibrillation or other 
causes (ICSI, 2011).

Other Medications for Heart Failure
Anticoagulants may be prescribed, especially if the patient 
has a history of atrial fibrillation or a thromboembolic event 
(Lindenfeld et al., 2010). Antiarrhythmic drugs such as amio-
darone (Cordarone) may be prescribed for patients with dys-
rhythmias, along with evaluation for device therapy with an 
implantable cardioverter defibrillator (ICD) (see Chapter 
26). Medications that manage hyperlipidemia (e.g., statins) 
are also routinely prescribed. Nonsteroidal anti-inflammatory 
drugs (NSAIDs) such as ibuprofen (Motrin) should be 
avoided because they decrease renal perfusion, especially in 
older adults.

Nutritional Therapy

Following a low-sodium (no more than 2 g/day) diet and 
avoiding excessive fluid intake are usually recommended. 
Decreasing dietary sodium reduces fluid retention and the 
symptoms of peripheral and pulmonary congestion. The 
purpose of sodium restriction is to decrease the amount 
of circulating blood volume, which decreases myocar-
dial work. A balance needs to be achieved between the 
patient’s ability to comply with the diet and the recom-
mended dietary restriction. Any change in diet should 

LWBK1234-C29_p795-818.indd   803 18/06/13   9:58 AM

LWBK1234-FM_pi-xl.indd   20 8/1/13   10:02 PM



www.manaraa.com

 User’s Guide xxi

•	Updated! Quality and Safety Nursing Alerts offer 
tips for best clinical practice and red-flag safety warnings to 
help avoid common mistakes.

•	Critical Care icons identify nursing considerations for 
the critically ill patient.

•	New! Obesity Considerations icons identify content 
related to obesity or to the nursing care of patients who are 
obese.

•	Gerontologic Considerations, identified with an icon 
applied to headings, charts, and tables, highlight informa-
tion that pertains specifically to the care of the older adult 
patient. In the United States, older adults comprise the 
fastest-growing segment of the population. Chapter 14  Shock and Multiple Organ Dysfunction Syndrome 289

Recognizing Shock in Older Patients
The physiologic changes associated with aging, coupled with 
pathologic and chronic disease states, place older people at 
increased risk for developing a state of shock and possibly 
multiple organ dysfunction syndrome. Older adults can recover 
from shock if it is detected and treated early with aggressive 
and supportive therapies. Nurses play an essential role in 
assessing and interpreting subtle changes in older patients’ 
responses to illness.

 • Medications such as beta-blocking agents (metoprolol 
[Lopressor]) used to treat hypertension may mask 
tachycardia, a primary compensatory mechanism to increase 
cardiac output, during hypovolemic states.

 • The aging immune system may not mount a truly febrile 
response (temperature greater than 38ºC [100.4ºF]); however, 
a lack of a febrile response (temperature less than 37ºC 
[98.6ºF]) or an increasing trend in body temperature should 
be addressed. The patient may also report increased fatigue 
and malaise in the absence of a febrile response.

 • The heart does not function well in hypoxemic states, and 
the aging heart may respond to decreased myocardial 
oxygenation with dysrhythmias that may be misinterpreted as 
a normal part of the aging process.

 • There is a progressive decline in respiratory muscle strength, 
maximal ventilation, and response to hypoxia. Older patients 
have a decreased respiratory reserve and decompensate 
more quickly.

 • Changes in mentation may be inappropriately misinterpreted 
as dementia. Older people with a sudden change in mentation 
should be aggressively assessed for acute delirium and 
treated for the presence of infection and organ hypoperfusion.

Chart
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of decreased stroke volume, is illustrated in the following 
example:

 Systolic BP - Diastolic BP = Pulse pressure

Normal pulse pressure:

 120 mm Hg - 80 mm Hg = 40 mm Hg

Narrowing of pulse pressure:

 90 mm Hg - 70 mm Hg = 20 mm Hg

Elevation of the diastolic BP with release of catecholamines 
and attempts to increase venous return through vasocon-
striction is an early compensatory mechanism in response to 
decreased stroke volume, BP, and overall cardiac output.

 
Quality and Safety Nursing Alert

By the time BP drops, damage has already been occur-
ring at the cellular and tissue levels. Therefore, the patient 
at risk for shock must be assessed and monitored closely 
before the BP falls.

Continuous central venous oximetry (Scv
_
O2) monitoring 

may be used to evaluate mixed venous blood oxygen satu-
ration and severity of tissue hypoperfusion states. A central 
catheter is introduced into the superior vena cava (SVC), 
and a sensor on the catheter measures the oxygen saturation 
of the blood in the SVC as blood returns to the heart and 
pulmonary system for re-oxygenation. A normal Scv

_
O2 value 

is 70% (Ramos & Azevedo, 2010). Body tissues use approxi-
mately 25% of the oxygen delivered to them during normal 
metabolism. During stressful events, such as shock, more oxy-
gen is consumed and the Scv

_
O2 saturation is lower, indicating 

that the tissues are consuming more oxygen.
Interventions focus on decreasing tissue oxygen require-

ments and increasing perfusion to deliver more oxygen to the 
tissues. For instance, sedating agents may be administered 
to lower metabolic demands, or the patient’s pain may be 
treated with IV opioid agents to decrease metabolic demands 
for oxygen. Supplemental oxygen and mechanical ventila-
tion may be required to increase the delivery of oxygen in 
the blood. Administration of IV fluids and medications sup-
ports BP and cardiac output, and the transfusion of packed 
red blood cells enhances oxygen transport. Monitoring tis-
sue oxygen consumption with Scv

_
O2 is a minimally invasive 

measure to more accurately assess tissue oxygenation in the 
compensatory stage of shock before changes in vital signs 
detect altered tissue perfusion (Dellinger et al., 2013; Ramos 
& Azevedo, 2010).

Newer technologies allow clinicians to detect changes 
in tissue perfusion before changes in classic signs (BP, heart 
rate, and urine output) indicative of hypoperfusion occur. 
Sublingual capnometry, a noninvasive technology, provides 
information about the degree of hypoperfusion based on 
the sublingual partial pressure of CO2 (Strehlow, 2010). A 
probe is placed under the patient’s tongue, and CO2 levels 
are derived from the blood flow found in the mucosal bed. 
During shock, an elevated CO2 indicates poor tissue perfu-
sion. Near- infrared spectroscopy (StO2), a continuous non-
invasive technology, uses light transmission to measure skel-
etal muscle oxygenation as an indicator of shock. The StO2 
probe is applied to the thenar muscle that is located on the 
palm of the hand near the thumb, and it measures the oxy-
gen saturation of tissue by determining the amount of infrared 
light absorption. Low values of tissue oxygenation (e.g., less 
than 80%) indicate severity of shock; the lower the value, the 
more severe the tissue hypoxia.

Although treatments are prescribed and initiated by the 
physician, the nurse usually implements them, operates and 
troubleshoots equipment used in treatment, monitors the 
patient’s status during treatment, and evaluates the immediate 
effects of treatment. In addition, the nurse assesses the response 
of the patient and family to the crisis and its treatment.

Reducing Anxiety

Patients and their families often become anxious and appre-
hensive when they face a major threat to health and well-
being and are the focus of attention of many health care pro-
viders. Providing brief explanations about the diagnostic and 
treatment procedures, supporting the patient during these 
procedures, and providing information about their outcomes 
are usually effective in reducing stress and anxiety and thus 
promoting the patient’s physical and mental well-being. 
Speaking in a calm, reassuring voice and using gentle touch 
also help ease the patient’s concerns. These actions may pro-
vide comfort for critically ill, frightened patients (Bradley, 
Lensky, & Brassel, 2011). Research suggests that family mem-
bers have certain needs during a health-related crisis, includ-
ing the need for honest, consistent, and thorough commu-
nication with health care providers; physical and emotional 
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 TAble 25-2 assessing chest Pain (continued)

Location Character Duration
Precipitating Events 
and Aggravating Factors

Alleviating 
Factors

Anxiety and Panic Disorders Pain described as stabbing to 
dull ache

Associated with diaphoresis, 
palpitations, shortness of 
breath, tingling of hands or 
mouth, feeling of unreality, 
or fear of losing control

Peaks in  
10 min

Can occur at any time 
including during sleep

Can be associated with a 
specific trigger

Removal of 
stimulus, 
relaxation, 
medications 
to treat 
anxiety or 
underlying 
disorder

Musculoskeletal Disorders (costochondritis) Sharp or stabbing pain 
localized in anterior chest

Most often unilateral
Can radiate across chest to 

epigastrium or back

Hours to 
days

Most often follows 
respiratory tract 
infection with 
significant coughing, 
vigorous exercise, or 
posttrauma

Some cases are idiopathic.
Exacerbated by deep 

inspiration, coughing, 
sneezing, and 
movement of upper 
torso or arms

Rest, ice, or 
heat

Analgesic 
or anti-
inflammatory 
medications

ACS, acute coronary syndrome; MI, myocardial infarction.
Adapted from Bickley, L. S. (2009). Bates’ guide to physical examination and history taking (9th ed.). Philadelphia: Lippincott Williams & Wilkins; DeVon, H. A., Ryan, C. J., 

Rankin, S. H., et al. (2010). Classifying subgroups of patients with symptoms of acute coronary syndrome: A cluster analysis. Research in Nursing and Health, 33, 386–397; and 
Woods, S. L., Froelicher, E. S., Motzer, S. A., et al. (2009). Cardiac nursing (6th ed.). Philadelphia: Lippincott Williams & Wilkins.

G E n E t i C S  i n  n u r S i n G  P r A C t i C E
Cardiovascular Disorders

Chart
25-1

Several cardiovascular disorders are associated with genetic 
abnormalities. Some examples are:

 • Familial hypercholesterolemia
 • Hypertrophic cardiomyopathy
 • Long QT syndrome
 • Hereditary hemochromatosis
 • Elevated homocysteine levels

Nursing Assessments
Family History Assessment
 • Assess all patients with cardiovascular symptoms for coro-
nary artery disease (CAD), regardless of age (early-onset CAD 
occurs).

 • Assess family history of sudden death in people who may or 
may not have been diagnosed with CAD (especially of early 
onset).

 • Ask about sudden death in a previously asymptomatic child, 
adolescent, or adult.

 • Ask about other family members with biochemical or neu-
romuscular conditions (e.g., hemochromatosis or muscular 
dystrophy).

 • Assess whether DNA mutation or other genetic testing has 
been performed on an affected family member.

Patient Assessment
 • Assess for signs and symptoms of hyperlipidemias (xantho-
mas, corneal arcus, abdominal pain of unexplained origin).

 • Assess for muscular weakness.

Management Issues Specific to Genetics
 • If indicated, refer for further genetic counseling and evaluation 
so that the family can discuss inheritance, risk to other family 
members, and availability of genetic testing, as well as gene-
based interventions.

 • Offer appropriate genetic information and resources (e.g., 
Genetic Alliance Web site, American Heart Association).

 • Provide support to families newly diagnosed with genetics-
related cardiovascular disease.

Genetics Resources
See Chapter 8, Chart 8-6 for genetics resources.
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calcifications and demonstrates physiologic alterations in 
the pulmonary circulation. Although it does not help diag-
nose acute MI, it can help diagnose some complications 
(e.g., HF). Correct placement of pacemakers and pulmonary 
artery catheters is also confirmed by chest x-ray.

Fluoroscopy is an x-ray imaging technique that allows 
visualization of the heart on a screen. It shows cardiac and 
vascular pulsations and unusual cardiac contours. This tech-
nique uses a movable x-ray source, which makes it a useful aid 
for positioning transvenous pacing electrodes and for guiding 
the insertion of arterial and venous catheters during cardiac 
catheterization and other cardiac procedures.

Electrocardiography

The ECG is a graphic representation of the electrical cur-
rents of the heart. The ECG is obtained by placing disposable 
electrodes in standard positions on the skin of the chest wall 
and extremities (see Chapter 26 for electrode placement). 
Recordings of the electrical current flowing between two 
electrodes is made on graph paper or displayed on a moni-
tor. Several different recordings can be obtained by using a 
variety of electrode combinations, called leads. Simply stated, 
a lead is a specific view of the electrical activity of heart. The 
standard ECG is composed of 12 leads or 12 different views, 
although it is possible to record 15 or 18 leads.

The 12-lead ECG is used to diagnose dysrhythmias, con-
duction abnormalities, and chamber enlargement, as well 
as myocardial ischemia, injury, or infarction. It can also 
suggest cardiac effects of electrolyte disturbances (high or 
low calcium and potassium levels) and the effects of antiar-
rhythmic medications. A 15-lead ECG adds three additional 
chest leads across the right precordium and is used for early 
diagnosis of right ventricular and left posterior (ventricular) 
infarction. The 18-lead ECG adds three posterior leads to the 
15-lead ECG and is useful for early detection of myocardial 
ischemia and injury. To enhance interpretation of the ECG, 
the patient’s age, gender, BP, height, weight, symptoms, and 
medications (especially digitalis and antiarrhythmic agents) 
are noted on the ECG requisition. (See Chapter 26 for a more 
detailed discussion of ECG.)

Continuous Electrocardiographic Monitoring

Continuous ECG monitoring is the standard of care for 
patients who are at high risk for dysrhythmias. This form 
of cardiac monitoring detects abnormalities in heart rate 
and rhythm. Many systems have the capacity to monitor for 
changes in ST segments, which are used to identify the pres-
ence of myocardial ischemia or injury (see Chapter 27). Two 
types of continuous ECG monitoring techniques are used in 
health care settings: hardwire cardiac monitoring, found in 
EDs, critical care units, and progressive care units; and telem-
etry, found in general nursing care units or outpatient cardiac 
rehabilitation programs. Hardwire cardiac monitoring and 
telemetry systems vary in sophistication; however, most sys-
tems have the following features in common:

•	 Monitor	more	than	one	ECG	lead	simultaneously
•	 Monitor	 ST	 segments	 (ST-segment	 depression	 is	 a	

marker of myocardial ischemia; ST-segment elevation 
provides evidence of an evolving MI)

•	 Provide	graded	visual	and	audible	alarms	(based	on	pri-
ority, asystole merits the highest grade of alarm)

•	 Interpret	and	store	alarms
•	 Trend	data	over	time
•	 Print	a	copy	of	rhythms	from	one	or	more	specific	ECG	

leads over a set time (called a rhythm strip)

 
Quality and Safety Nursing Alert

Patients placed on continuous ECG monitoring must be 
informed of its purpose and cautioned that it does not 
detect shortness of breath, chest pain, or other ACS 
symptoms. Thus, patients are instructed to report new or 
worsening symptoms immediately.

  Hardwire Cardiac Monitoring
Hardwire cardiac monitoring is used to continuously observe 
the heart for dysrhythmias and conduction disorders using 
one or two ECG leads. A real-time ECG is displayed on 
a bedside monitor and at a central monitoring station. In 
critical care units, additional components can be added to 
the bedside monitor to continuously monitor hemodynamic 
parameters (noninvasive BP, arterial pressures, pulmonary 
artery pressures), respiratory parameters (respiratory rate, oxy-
gen saturation), and ST segments for myocardial ischemia.

Telemetry
In addition to hardwire cardiac monitoring, the ECG can 
be continuously observed by telemetry—the transmission of 
radio waves from a battery-operated transmitter to a central 
bank of monitors. The primary benefit of using telemetry is 
that the system is wireless, which allows patients to ambulate 
while one or two ECG leads are monitored. The patient has 
electrodes placed on the chest with a lead cable that connects 
to the transmitter. The transmitter can be placed in a dispos-
able pouch and worn around the neck, or simply secured to 
the patient’s clothing. Most transmitter batteries are changed 
every 24 to 48 hours.

Lead Systems
The number of electrodes needed for hardwire cardiac moni-
toring and telemetry is dictated by the lead system used in the 
clinical setting. Electrodes need to be securely and accurately 
placed on the chest wall. Chart 25-4 provides helpful hints 
on how to apply these electrodes. There are three-, four-, or 
five-lead systems available for ECG monitoring. The type of 
lead system used determines the number of lead options for 
monitoring. For example, the five-lead system provides up to 
seven different lead selections. Unlike the other two systems, 
the five-lead system can monitor the activity of the anterior 
wall of the left ventricle. Figure 25-9 presents diagrams of 
electrode placement.

The two ECG leads most often selected for continuous 
ECG monitoring are leads II and V1. Lead II provides the 
best visualization of atrial depolarization (represented by the  
P wave). Lead V1 best records ventricular depolarization and 
is most helpful when monitoring for certain dysrhythmias 
(e.g., premature ventricular contractions, tachycardias, bun-
dle branch blocks) (see Chapter 26).

Ambulatory Electrocardiography
Ambulatory electrocardiography is a form of continuous ECG 
monitoring used for diagnostic purposes in the  outpatient 
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a critical care unit and stay in the hospital for a few days. 
During the PCI, patients receive IV heparin or a thrombin 
inhibitor (e.g., bivalirudin [Angiomax]) and are monitored 
closely for signs of bleeding (Vavalle & Rao, 2009). Patients 
may also receive a GP IIb/IIIa agent (e.g., eptifibatide) for 
several hours following the PCI to prevent platelet aggrega-
tion and thrombus formation in the coronary artery. Hemo-
stasis is achieved, and femoral sheaths may be removed at 
the end of the procedure by using a vascular closure device 
(e.g., Angio-Seal, VasoSeal) or a device that sutures the ves-
sels. Hemostasis after sheath removal may also be achieved 
by direct manual pressure, a mechanical compression device 
(e.g., C-shaped clamp), or a pneumatic compression device 
(e.g., FemoStop).

Patients may return to the nursing unit with the large 
peripheral vascular access sheaths in place. The sheaths are 
then removed after blood studies (e.g., activated clotting 
time) indicate that the heparin is no longer active and the 
clotting time is within an acceptable range. This usually takes 
a few hours, depending on the amount of heparin given dur-
ing the procedure. The patient must remain flat in bed and 
keep the affected leg straight until the sheaths are removed 
and then for a few hours afterward to maintain hemostasis. 
Because immobility and bed rest may cause discomfort, treat-
ment may include analgesics and sedation. Sheath removal 
and the application of pressure on the vessel insertion site 
may cause the heart rate to slow and the blood pressure to 
decrease (vasovagal response). A dose of IV atropine is usu-
ally given to treat this response.

Some patients with unstable lesions and at high risk for 
abrupt vessel closure are restarted on heparin after sheath 
removal, or they receive an IV infusion of a GP IIb/IIIa inhib-
itor. These patients are monitored closely and may have a 
delayed recovery period.

After hemostasis is achieved, a pressure dressing is applied 
to the site. Patients resume self-care and ambulate unassisted 
within a few hours of the procedure. The duration of immo-
bilization depends on the size of the sheath inserted, the type 
of anticoagulant administered, the method of hemostasis, 
the patient’s condition, and the physician’s preference. On 
the day after the procedure, the site is inspected and the 
dressing removed. The patient is instructed to monitor the 
site for bleeding or development of a hard mass indicative of 
hematoma.

  surgical Procedures: Coronary 
artery revascularization

Advances in diagnostics, medical management, and surgical 
and anesthesia techniques, as well as the care provided in 
critical care and surgical units, home care, and rehabilitation 
programs, have continued to make surgery an effective treat-
ment option for patients with CAD. CAD has been treated 
by myocardial revascularization since the 1960s, and the most 
common CABG techniques have been performed for more 
than 40 years. Coronary artery bypass graft (CABG) is a 
surgical procedure in which a blood vessel is grafted to an 

Table 27-4 Complications after Percutaneous Coronary interventions

complication clinical manifestations Possible causes Nursing actions

Myocardial ischemia Chest pain
Ischemic changes on ECG
Dysrhythmias

Thrombosis
Restenosis of coronary artery

Administer oxygen and nitroglycerin.
Obtain 12-lead ECG.
Notify cardiologist.

Bleeding and hematoma 
formation

Continuation of bleeding from 
 vascular access site

Swelling at site
Formation of hard lump
Pain with leg movement
Possible hypotension and 

 tachycardia

Anticoagulant therapy
Vascular trauma
Inadequate hemostasis
Leg movement

Keep patient on bed rest.
Apply manual pressure over sheath 

 insertion site.
Outline hematoma with marking pen.
Notify physician if bleeding continues.

Retroperitoneal hematoma Back, flank, or abdominal pain
Hypotension
Tachycardia
Restlessness, agitation

Arterial leak of blood into 
the retroperitoneal space

Notify physician.
Stop anticoagulants.
Administer IV fluids.
Anticipate diagnostic testing (e.g., 

 computed tomography scan).
Prepare patient for intervention.

Arterial occlusion Lost/weakened pulse distal to sheath 
insertion site

Extremity cool, cyanotic, painful

Arterial thrombus or 
 embolus

Notify physician.
Anticipate intervention.

Pseudoaneurysm formation Swelling at vascular access site
Pulsatile mass, bruit

Vessel trauma during the 
procedure

Notify physician.
Anticipate intervention.

Arteriovenous fistula 
 formation

Swelling at vascular access site
Pulsatile mass, bruit

Vessel trauma during the 
procedure

Notify physician.
Anticipate intervention.

Acute kidney injury Decreased urine output
Elevated BUN, serum creatinine

Nephrotoxic contrast agent Monitor urine output, BUN, creatinine, 
electrolytes.

Provide adequate hydration.
Administer renal protective agents (acetyl-

cysteine) before and after procedure as 
prescribed.

ECG, electrocardiogram; IV, intravenous; BUN, blood urea nitrogen.
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Figure 29-1 • The pathophysiology 
of heart failure. A decrease in cardiac 
output activates multiple neurohormo-
nal mechanisms that ultimately result 
in the signs and symptoms of heart 
failure.
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substances promote vasodilation and diuresis. However, their 
effect is usually not strong enough to overcome the negative 
effects of the other mechanisms.

As the heart’s workload increases, contractility of the 
myocardial muscle fibers decreases. Decreased contractil-
ity results in an increase in end-diastolic blood volume in 
the ventricle, stretching the myocardial muscle fibers and 
increasing the size of the ventricle (ventricular dilation). 
One way the heart compensates for the increased workload 
is to increase the thickness of the heart muscle (ventricu-
lar hypertrophy). However, hypertrophy results in abnormal 
changes in structure and function of myocardial cells, a pro-
cess known as ventricular remodeling. Under the influence 
of neurohormones (e.g., angiotensin II), enlarged myocardial 
cells become dysfunctional and die early (a process called 
apoptosis), leaving the other normal myocardial cells strug-
gling to maintain CO.

As cardiac cells die and the heart muscle becomes fibrotic, 
diastolic HF can develop, leading to further dysfunction. A 
stiff ventricle resists filling, and less blood in the ventricles 

causes a further decrease in CO. All of these compensatory 
mechanisms of HF have been referred to as the “vicious cycle 
of HF” because low CO leads to multiple mechanisms that 
make the heart work harder, worsening the HF.

Clinical Manifestations

Many clinical manifestations are associated with HF (Chart 
29-1). These signs and symptoms are related to congestion 
and poor perfusion. The signs and symptoms of HF can also be 
related to the ventricle that is most affected. Left-sided heart 
failure (left ventricular failure) causes different manifesta-
tions than right-sided heart failure (right ventricular fail-
ure). In chronic HF, patients may have signs and symptoms of 
both left and right ventricular failure.

Left-Sided Heart Failure

Pulmonary congestion occurs when the left ventricle cannot 
effectively pump blood out of the ventricle into the aorta 
and the systemic circulation. The increased left ventricular 

LWBK1234-C29_p795-818.indd   798 18/06/13   9:58 AM

 Chapter 17  Preoperative Nursing Management 405

TAble 17-1 Categories of surgery Based on urgency

Classification Indications for Surgery Examples

  I.  Emergent—Patient requires immediate attention; 
disorder may be life threatening

Without delay Severe bleeding
Bladder or intestinal obstruction
Fractured skull
Gunshot or stab wounds
Extensive burns

 II. Urgent—Patient requires prompt attention Within 24–30 h Acute gallbladder infection
Kidney or ureteral stones

III. Required—Patient needs to have surgery Plan within a few weeks or months Prostatic hyperplasia without bladder obstruction
Thyroid disorders
Cataracts

IV. Elective—Patient should have surgery Failure to have surgery not catastrophic Repair of scars
Simple hernia
Vaginal repair

 V. Optional—Decision rests with patient Personal preference Cosmetic surgery

aimed at preventing VTE and SSI. If these are not present, 
they should be requested so that appropriate treatment begins 
before the start of surgery.

Gerontologic Considerations

The hazards of surgery for older adults are proportional to the 
number and severity of coexisting morbidities and the nature 
and duration of the operative procedure. The underlying prin-
ciple that guides the preoperative assessment, surgical care, and 
postoperative care is that older adult patients have less physi-
ologic reserve (i.e., the ability of an organ to return to normal 
after a disturbance in its equilibrium) than younger patients 
(Johnson, Moorhead, Bulechek, et al., 2011). Respiratory and 
cardiac complications are the leading causes of postopera-
tive morbidity and mortality in older adults (Tabloski, 2009). 
Cardiac reserves are lower, renal and hepatic functions are 
depressed, and gastrointestinal activity is likely to be reduced.

Dehydration, constipation, and malnutrition may occur 
postoperatively. Sensory limitations, such as impaired vision 
or hearing and reduced tactile sensitivity, frequently interact 
with the postoperative environment, so falls are more likely 
to occur (Meiner, 2011). Maintaining a safe environment 
for older adults requires alertness and planning. Arthritis 
is a common condition among older patients, and it affects 
mobility, creating difficulty turning from one side to the 
other or ambulating without discomfort. Protective measures 
include adequate foam padding for bony prominences and 
nerves, moving the patient slowly, protecting from prolonged 
pressure, and providing gentle massage and sequential com-
pression devices to promote circulation and prevent VTE 
(Melnyk & Fineout-Overholt, 2010).

As the body ages, the ability to perspire decreases, lead-
ing to dry, itchy skin, which can become fragile and easily 
abraded. Precautions are taken when moving an older adult. 
Decreased subcutaneous fat makes older people more suscep-
tible to temperature changes. A lightweight cotton blanket is 
an appropriate cover when an older patient is moved to and 
from the OR but never replaces asking patients if they feel 
sufficiently warm and attending to their desires.

Because the older patient may have greater perioperative 
risks, the following factors are critical: (1) skillful preopera-
tive assessment and treatment (Tabloski, 2009), (2)  proficient 

anesthesia and surgical care, and (3) meticulous and compe-
tent postoperative and postanesthesia management. Nurses 
must educate patients about appropriate pain management 
and encourage pain communication to obtain greater postop-
erative pain relief. Older adults may need multiple explana-
tions to understand and retain what is communicated (see 
Providing Patient Education section).

Bariatric Patients

Bariatrics has to do with patients who are obese. Like age, 
obesity increases the risk and severity of complications asso-
ciated with surgery. During surgery, fatty tissues are especially 
susceptible to infection. Wound infections are more common 
in the obese patient (Haupt & Reed, 2010). Obesity also 
increases technical and mechanical problems related to sur-
gery, such as dehiscence (wound separation). It may be more 
challenging to provide care for the patient who is obese owing 
to the excessive weight and possible restrictions in move-
ment. The estimation of about 25 additional miles of blood 
vessels needed for every 30 pounds of excess weight results 
in increased cardiac demand (Alvarex, Brodsky, Lemmens, 
et al., 2010). The patient tends to have shallow respirations 
when supine, increasing the risk of hypoventilation and post-
operative pulmonary complications.

The acquired physical characteristics of short thick necks, 
large tongues, recessed chins, and redundant pharyngeal tis-
sue, associated with increased oxygen demand and decreased 
pulmonary reserves, impedes intubation (Haupt & Reed, 
2010). The anesthesiologist or anesthetist also assesses for 
obstructive sleep apnea, frequently diagnosed in bariatric 
patients and treated with continuous positive airway pressure 
(CPAP) preoperatively and postoperatively. The use of CPAP 
should continue throughout the patient’s recovery when 
reclining or when sleeping (Alvarex et al., 2010). As the 
incidence of obesity continues to grow, nurses will be called 
on to be part of multidisciplinary teams that will develop and 
implement clinical plans for patients who are obese.

Patients With Disabilities

Special considerations for patients with mental or physical 
disabilities include the need for appropriate assistive devices, 
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Features to Develop the Nurse as Educator
Health education is a primary responsibility of the nursing profession. Nursing care is directed toward promoting, maintaining, 
and restoring health; preventing illness; and helping patients and families adapt to the residual effects of illness. Patient educa-
tion and health promotion are central to all of these nursing activities.

•	Patient Education charts 
help the nurse prepare the 
patient and family for proce-
dures, assist them in understand-
ing the patient’s condition, and 
explain to them how to provide 
self-care.
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n u r S i n G  r E S E A r C H  P r o F i L E
Monitoring and Identifying Bleeding Following Percutaneous Coronary Intervention

Mert, H., Intepeler, S. S., Bengu, N., et al. (2012). Efficacy of 
frequent blood pressure and heart rate monitoring for early 
identification of bleeding following percutaneous coronary 
intervention. International Journal of Nursing Practice, 18, 52–59.

Purpose
An important nursing intervention following percutaneous 
coronary intervention (PCI) is to assess for procedure-
related complications. For example, undetected bleeding 
from an arterial catheter insertion site can have devastating 
consequences. To minimize this risk, traditional nursing 
practice involves obtaining frequent vital signs, which is a time-
intensive task for a busy nurse. Typically, blood pressure (BP) 
and heart rate (HR) are taken on arrival to the patient care unit, 
then every 15 minutes for 1 hour, every 30 minutes for 1 hour, 
then hourly for 4 hours. However, there is little evidence in the 
literature that can be used to define best practice for nursing 
assessment of this population. The purpose of this study was 
to determine the efficacy of routine intervals for BP and HR 
measurement for identification of bleeding complications in 
patients post PCI.

Design
This descriptive study was conducted in a university hospital. It 
was comprised of 1,292 participants who were predominately 
men (71.9%) and had a mean age of 61.4 years. Almost 
two thirds of the sample (62.8%) underwent a cardiac 
catheterization, and the remaining (37.2%) had a percutaneous 
transluminal coronary angioplasty. The femoral artery was 
cannulated in the majority of these patients (92.8%). Vital signs 
and assessment for bleeding were initiated upon arrival to the 
postprocedure recovery unit and continued for the first hour 
after ambulation.

Findings
There was evidence of bleeding in 118 (9.1%) of the 
participants. Only 17 (1.3%) participants experienced a small 
hematoma, all measuring <2 inches, whereas 96 (7.4%) had 
oozing from the catheter insertion site. In 1,214 cases (94%), 
the nurses detected the presence of bleeding. There were no 
significant differences found between the mean systolic and 
diastolic BP and HR before and during bleeding episodes in 
these participants. Participants with and without bleeding 
complications were similar in age, gender, and history of 
hypertension. A small percentage of participants with or without 
a bleeding complication had abnormal BPs (hypertension or 
hypotension) and abnormal HRs (tachycardia or bradycardia). 
In this cohort, there were no significant differences between the 
abnormal HR and BP of participants with or without bleeding at 
time of arrival to the patient care unit and 15, 45, and 60 minutes 
post PCI. At 30 minutes post PCI, abnormal BP (elevated 
systolic BP) was significantly higher in participants with bleeding 
versus no bleeding (152 [11.8%] vs. 43 [3.3%]). After adjusting 
for age, gender, and history of hypertension, the differences 
between BP and HR values taken at various time points were 
not predictive of bleeding complications.

Nursing Implications
Nursing practice needs to be evidence based. Results of 
this study found that frequent monitoring of BP and HR 
every 15 minutes for the first hour after PCI may not be 
an effective method for detecting bleeding complications 
in this population. Nurses’ time may be better served by 
individualizing the frequency of vital signs based on each 
patient’s condition, which will give nurses more opportunities 
to assess the catheter insertion site and affected extremity for 
bleeding.

Chart
25-5

the catheter access site and for orthostatic hypotension, 
indicated by complaints of dizziness or lightheadedness 
(Wiegand, 2011; Woods et al., 2009).

P A t i E n t  E D u C A t i o n
Self-Management After Cardiac Catheterization

After discharge from the hospital for cardiac catheterization, 
patients should follow these guidelines for self-care:

 • If the artery in your arm or wrist artery was used: For the 
next 48 hours, avoid lifting anything heavier than 5 pounds  
and avoid repetitive movement of your affected hand and  
wrist.

 • If the artery in your groin was used: For the next 24 hours, do 
not bend at the waist, strain, or lift heavy objects.

 • Do not submerge the puncture site in water. Avoid tub baths, 
but shower as desired.

 • Talk with your primary provider about when you may return to 
work, drive, or resume strenuous activities.

 • If bleeding occurs, sit (arm or wrist approach) or lie down (groin 
approach) and apply firm pressure to the puncture site for  
10 minutes. Notify your primary provider as soon as possible 
and follow instructions. If there is a large amount of bleeding, 
call 911. Do not drive to the hospital.

Chart
25-6

 • Call your primary provider if any of the following occur: 
swelling, new bruising or pain from your procedure puncture 
site, temperature of 101°F or more.

 • If test results show that you have coronary artery disease, 
talk with your primary provider about options for treatment, 
including cardiac rehabilitation programs in your community.

 • Talk with your primary provider about lifestyle changes to reduce 
your risk for further or future heart problems, such as quitting 
smoking, lowering your cholesterol level, initiating dietary 
changes, beginning an exercise program, or losing weight.

 • Your primary provider may prescribe one or more new 
medications depending on your risk factors (medications to 
lower your blood pressure or cholesterol; aspirin or clopidogrel 
to prevent blood clots). Take all of your medications as 
instructed. If you feel that any of them are causing side effects, 
call your primary provider immediately. Do not stop taking any 
medications before talking to your primary provider.

Adapted from Durham, K. A. (2012). Cardiac catheterization through the radial artery. American Journal of Nursing, 112(1), 49–56; and Woods, S. L., 
Froelicher, E. S., Motzer, S. A., et al. (2009). Cardiac nursing (6th ed.). Philadelphia: Lippincott Williams & Wilkins.

For patients being discharged from the hospital on the 
same day as the procedure, additional instructions are pro-
vided (Chart 25-6).
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•	Home Care Checklists review 
points that should be covered as 
part of home care education prior 
to discharge from the health care 
facility.

•	Health Promotion charts review important points that the 
nurse should discuss with the patient to prevent common health 
problems from developing.
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 diagnosis of HF can be successfully managed with lifestyle 
changes and medications, recurrences of acute HF lessen, 
unnecessary hospitalizations decrease, and life expectancy 
increases. The Joint Commission and other agencies have 
established standards pertaining to the education of patients 
with HF. Nurses play a key role in instructing patients and 
their families about medication management, a low-sodium 
diet, moderate alcohol consumption, activity and exercise 
recommendations, smoking cessation, how to recognize the 
signs and symptoms of worsening HF, and when to contact a 
health care provider (ICSI, 2011). Although nonadherence 
continues be a challenge in this patient population, inter-
ventions that promote adherence include educating the 
patient and family about effectively managing HF. A basic 
home education plan for the patient with HF is presented 
in Chart 29-6. The patient should receive a written copy of 
the instructions.

The patient’s readiness to learn and potential barriers to 
learning are assessed. Patients with HF may have tempo-
rary or ongoing cognitive impairment due to their illness or 
other factors, increasing the need to rely on family members 

h o m e  C A R e  C h e C k l i S T
The Patient With Heart Failure

At the completion of home care education, the patient or caregiver will be able to: patient caregiver

 • Identify heart failure as a chronic disease that can be managed with medications and specific self-management 
behaviors.

4 4

 • Take or administer medications daily, exactly as prescribed. 4 4

 • Monitor effects of medication such as changes in breathing and edema. 4 4

 • Know signs and symptoms of orthostatic hypotension and how to prevent it. 4 4

 • Weigh self daily at the same time with same clothes. 4

 • Restrict sodium intake to no more than 2 g/day: Adapt diet by examining nutrition labels to check sodium 
content per serving, avoiding canned or processed foods, eating fresh or frozen foods, consulting the written 
diet plan and the list of permitted and restricted foods, avoiding salt use, and avoiding excesses in eating and 
drinking.

4 4

 • Participate in prescribed activity program.
 • Participate in a daily exercise program.
 • Increase walking and other activities gradually, provided they do not cause unusual fatigue or dyspnea.
 • Conserve energy by balancing activity with rest periods.
 • Avoid activity in extremes of heat and cold, which increase the work of the heart.
 • Recognize that air-conditioning may be essential in a hot, humid environment.

4

 • Develop methods to manage and prevent stress.
 • Avoid tobacco.
 • Avoid alcohol.
 • Engage in social and diversional activities.

4

 • Keep regular appointments with physician or clinic. 4 4

 • Be alert for symptoms that may indicate recurring heart failure.
 • Know how to contact primary provider.

4 4

 • Report immediately to the primary provider or clinic any of the following:
 • Gain in weight of 2–3 lb (0.9–1.4 kg) in 1 day, or 5 lb (2.3 kg) in 1 week
 • Unusual shortness of breath with activity or at rest
 • Increased swelling of ankles, feet, or abdomen
 • Persistent cough
 • Loss of appetite
 • Development of restless sleep; increase in number of pillows needed to sleep
 • Profound fatigue

4 4

Chart
29-6

(Pressler, Gradus-Pizlo, Chubinski, et al., 2009). An effec-
tive treatment plan incorporates both the patient’s goals and 
those of the health care providers. The nurse must consider 
cultural factors and adapt the education plan accordingly. 
Patients and families need to be aware of treatment choices 
and the possible outcomes of specific therapies. They need 
to understand that effective HF management is influenced 
by choices made about treatment options and their ability to 
follow the treatment plan. They also need to be informed that 
health care providers are available to assist them in reaching 
their health care goals.

Continuing Care. Successful management of HF requires 
adherence to a complex medical regimen that includes mul-
tiple lifestyle changes for most patients. Assistance may be 
provided through a number of options that optimize evi-
dence-based recommendations for effective management of 
HF. These options include home health care services, tran-
sitional care programs, HF clinics, and tele-health manage-
ment programs. Transitional care programs led by advanced 
practice nurses significantly reduce readmission rates for HF 
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and back are also assessed for edema. The upper extremities 
may also become edematous in some patients. Edema is typi-
cally rated on a scale from 0 (no edema) to 4+ (pitting edema).

The abdomen is examined for tenderness and hepato-
megaly. The presence of firmness, distention, and possible 
ascites is noted. The liver may be assessed for hepatojugu-
lar reflux. The patient is asked to breathe normally while 
manual pressure is applied over the right upper quadrant 
of the abdomen for 30 to 60 seconds. If neck vein disten-
tion increases more than 1 cm, the finding is positive for 
increased venous pressure.

If the patient is hospitalized, the nurse measures urinary 
output and evaluates it in terms of diuretic use. Intake and 
output records are rigorously maintained and analyzed. It is 
important to track whether the patient has excreted excessive 
volume (i.e., negative fluid balance is generally the goal). The 
intake and output is then compared with changes in weight. 
Although diuresis is expected, the HF patient must also be 
monitored for oliguria (diminished urine output, less than 
0.5 mL/kg/hr) or anuria (urine output less than 50 mL/24 h) 
because of the risk of renal dysfunction.

The patient is weighed daily in the hospital or at home, 
at the same time of day, with the same type of clothing, and 
on the same scale. If there is a significant change in weight 
(i.e., 2- to 3-lb increase in a day or 5-lb increase in a week), 
the primary provider is notified and medications are adjusted 
(e.g., the diuretic dose is increased).

Diagnosis
Nursing Diagnoses
Based on the assessment data, major nursing diagnoses may 
include the following:

•	 Activity	intolerance	related	to	decreased	CO
•	 Excess	fluid	volume	related	to	the	HF	syndrome
•	 Anxiety-related	symptoms	related	to	complexity	of	the	

therapeutic regimen
•	 Powerlessness	related	to	chronic	illness	and	hospitaliza-

tions
•	 Ineffective	family	therapeutic	regimen	management

Collaborative Problems/Potential Complications
Potential complications may include the following:

•	 Hypotension,	 poor	 perfusion,	 and	 cardiogenic	 shock	
(see Chapter 14)

•	 Dysrhythmias	(see	Chapter	26)
•	 Thromboembolism	(see	Chapter	30)
•	 Pericardial	effusion	and	cardiac	tamponade

Planning and Goals
Major goals for the patient may include promoting activ-
ity and reducing fatigue, relieving fluid overload symptoms, 
decreasing anxiety or increasing the patient’s ability to man-
age anxiety, encouraging the patient to verbalize his or her 
ability to make decisions and influence outcomes, and edu-
cating the patient and family about management of the thera-
peutic regimen (Doenges, Moorhouse, & Murr, 2010).

Nursing Interventions
Promoting Activity Tolerance
Reduced physical activity caused by HF symptoms leads to 
physical deconditioning that worsens the patient’s symptoms 

and exercise tolerance. Prolonged inactivity, which may be 
self-imposed, should be avoided because of its decondition-
ing effects and risks, such as pressure ulcers (especially in 
edematous patients) and venous thromboembolism. An 
acute illness that exacerbates HF symptoms or requires hos-
pitalization may be an indication for temporary bed rest. 
Otherwise, some type of physical activity every day should 
be encouraged. Exercise training has many favorable effects 
for the HF patient, including increased functional capacity, 
decreased dyspnea, and improved quality of life (Downing & 
Balady, 2011). The exercise regimen should include 5 min-
utes of warm-up activities followed by about 30 minutes of 
exercise at the prescribed intensity level. A typical program 
for a patient with HF might include a daily walking regi-
men, with the duration increased over a 6-week period. The 
physician, nurse, and patient collaborate to develop a sched-
ule that promotes pacing and prioritization of activities. The 
schedule should alternate activities with periods of rest and 
avoid having two significant energy-consuming activities 
occur on the same day or in immediate succession. Before 
undertaking physical activity, the patient should be given 
guidelines similar to those noted in Chart 29-4. Because 
some patients may be severely debilitated, they may need to 
limit physical activities to only 3 to 5 minutes at a time, one 
to four times per day. The patient should increase the dura-
tion of the activity, then the frequency, before increasing the 
intensity of the activity.

Barriers to performing activities are identified, and meth-
ods of adjusting an activity are discussed. For example, vege-
tables can be chopped or peeled while sitting at the kitchen 
table rather than standing at the kitchen counter. Small, 
frequent meals decrease the amount of energy needed for 
digestion while providing adequate nutrition. The nurse 
helps the patient identify peak and low periods of energy, 

h e A l T h  P R o m o T i o n
An Exercise Program for Patients  
With Heart Failure

Before undertaking physical activity, the patient should be given 
the following guidelines:

 • Talk with your primary provider for specific exercise program 
recommendations.

 • Begin with low-impact activities such as walking, cycling, or 
water exercises.

 • Start with warm-up activity followed by sessions that  
gradually build up to about 30 minutes.

 • Follow your exercise period with cool-down activities.
 • Avoid performing physical activities outside in extreme hot, 
cold, or humid weather.

 • Wait 2 hours after eating a meal before performing the  
physical activity.

 • Ensure that you are able to talk during the physical activity;  
if you cannot do so, decrease the intensity of activity.

 • Stop the activity if severe shortness of breath, pain, or  
dizziness develops.

Chart
29-4

Adapted from Andreuzzi, R. (2010). Does aerobic exercise have a role 
in the treatment plan of a patient with heart failure. Internet Journal of 
American Physician Assistants, 7(2), 1–29; and Flynn, K. E., Piña, 
I. L., Whellan, D. J., et al. (2009). Effects of exercise training on health 
status in patients with chronic heart failure: HF-ACTION randomized 
controlled trial. Journal of the American Medical Association, 301(14), 
1451–1459.
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Features to Develop the Nurse as Patient Advocate
Nurses advocate for patients by protecting their rights (including the right to health care) and assisting patients and their fami-
lies in making informed decisions about health care.

Features to Develop the Nurse as Researcher
Nurses identify potential research problems and questions to increase nursing knowledge and improve patient care. The use and 
evaluation of research findings in nursing practice are essential to further the science of nursing.

•	Evidence-Based Practice questions, included in 
the Critical Thinking Exercises sections, encourage you 
to think about the evidence base for specific nursing 
interventions. 
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beta-blocker is not needed in the initial management period, 
it should be introduced within 24 hours of admission, once 
hemodynamics have stabilized and it is confirmed that the 
patient has no contraindications (ICSI, 2011c). Unfraction-
ated heparin or LMWH may also be prescribed along with 
platelet-inhibiting agents to prevent further clot formation.

Emergent Percutaneous Coronary Intervention

The patient with STEMI is taken directly to the cardiac 
catheterization laboratory for an immediate PCI (if a cardiac 
catheterization laboratory is on site). The procedure is used to 
open the occluded coronary artery and promote reperfusion 
to the area that has been deprived of oxygen. Superior out-
comes have been reported with the use of PCI when compared 
to thrombolytic (also called fibrinolytic) agents (ICSI, 2012b; 
see the Thrombolytics (Fibrinolytics) section). Early PCI has 
been shown to be effective in patients of all ages, including 
those older than 75 years (Chart 27-9). The procedure treats 
the underlying atherosclerotic lesion. Because the duration 
of oxygen deprivation determines the number of myocardial 
cells that die, the time from the patient’s arrival in the ED 
to the time PCI is performed should be less than 60 minutes. 
This is frequently referred to as door-to-balloon time. A car-
diac catheterization laboratory and staff must be available if an 
emergent PCI is to be performed within this short time. The 
nursing care related to PCI is presented later in this chapter.

Thrombolytics (Fibrinolytics)

Thrombolytic therapy is initiated when primary PCI is not avail-
able or the transport time to a PCI-capable hospital is too long. 
These agents are administered IV according to a specific pro-
tocol (Chart 27-10). The thrombolytic agents used most often 
are alteplase (Activase) and reteplase (r-PA) and tenecteplase 
(TNKase). The purpose of thrombolytics is to dissolve (i.e., lyse) 

the thrombus in a coronary artery (thrombolysis), allowing 
blood to flow through the coronary artery again (reperfusion), 
minimizing the size of the infarction and preserving ventricu-
lar function. However, although thrombolytics may dissolve 
the thrombus, they do not affect the underlying atherosclerotic 
lesion. The patient may be referred for a cardiac catheterization 
and other invasive procedures following the use of thrombo-
lytic therapy. Thrombolytics should not be used if the patient 
is bleeding or has a bleeding disorder. They should be adminis-
tered	within	30	minutes	of	presentation	to	the	hospital	(ICSI,	
2012b). This is frequently referred to as door-to-needle time.

Inpatient Management

Following PCI or thrombolytic therapy, continuous cardiac 
monitoring is indicated, preferably in a cardiac intensive care 
unit (ICU). Continuing pharmacologic management includes 
aspirin, a beta-blocker, and an angiotensin-converting enzyme 
(ACE) inhibitor. ACE inhibitors prevent the conversion of 
angiotensin I to angiotensin II. In the absence of angiotensin 
II, the blood pressure decreases and the kidneys excrete sodium 
and fluid (diuresis), decreasing the oxygen demand of the heart. 
The use of ACE inhibitors in patients after MI decreases mor-
tality rates and prevents remodeling of myocardial cells that is 
associated with the onset of heart failure. Blood pressure, urine 
output, and serum sodium, potassium, and creatinine levels need 
to be monitored closely. If an ACE inhibitor is not suitable, 
an angiotensin receptor blocker (ARB) should be prescribed 
(ICSI, 2011c). Nicotine replacement therapy and smoking ces-
sation counseling should also be initiated for smokers.

Cardiac Rehabilitation

After the patient with an MI is free of symptoms, an active 
rehabilitation program is initiated. Cardiac rehabilitation is 
an important continuing care program for patients with CAD 

e t h i c a l  D i l e m m a
Should Invasive Therapy Be Recommended for Older Adults With Acute Coronary Syndrome?

Chart 
27-9

Case Scenario
An 80-year-old woman is hospitalized with acute coronary syn-
drome (ACS). When discussing the situation with her two adult 
sons, the cardiologist recommends emergent cardiac catheter-
ization with a possible percutaneous coronary intervention (PCI). 
The patient has full capacity to make her own decisions but 
wishes to defer decision making to her sons regarding treat-
ment decisions. One son worries that she will be subjected to an 
invasive procedure that is potentially high risk, painful, expensive, 
and possibly futile. The second son feels that if there is hope of 
success, then she should have the procedure.

Discussion
Many patients who present with ACS are older adults. They 
often have chronic conditions such as diabetes or arthritis. Older 
patients have traditionally been managed conservatively with 
medications. Currently, however, invasive interventions such as 
cardiac catheterization and PCI may be recommended. Indeed, 
studies suggest that older patients may benefit as much, if not 
more, than younger patients from coronary reperfusion proce-
dures in terms of reduction of death or myocardial infarction 
(Ionescu, Amuchastegui, Ionescu, et al., 2010).

Analysis
 • Describe the ethical principles that are in conflict in this case 
(see Chart 3-3). Which principle should have preeminence in 
recommending the best treatment plan for the patient?

 • One son apparently wishes that the patient not be subjected 
to a procedure that may be futile and painful (wishes to ensure 
nonmaleficence), whereas the other hopes that the patient has 
the opportunity for a positive outcome (wishes to assure benef-
icence). Are these two ethical principles necessarily in conflict 
with each other in this case? How would you approach the 
patient and her sons to ensure that they receive the information 
needed to help them reach consensus regarding the decision 
that is most consistent in preserving the patient’s autonomy?

 • What resources are available to help you facilitate this discus-
sion with the patient and her sons?

Reference
Ionescu, C. N., Amuchastegui, M., Ionescu, S., et al. (2010) 

Treatment and outcomes of nonagenarians with ST-elevation. 
Journal of Invasive Cardiology, 22(10), 479–480.

Resources
See Chapter 3, Chart 3-6 for ethics resources.
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patient’s core temperature, the patient must be gradually 
warmed to a normal temperature. This is accomplished par-
tially by the patient’s own basal metabolic processes and often 
with the assistance of heated air blanket systems. While the 
patient is hypothermic, shivering and hypertension are com-
mon. Lowering the blood pressure with a vasodilator such as 
nitroprusside (Nipride) may be necessary. These problems 
typically resolve as warming occurs.

After cardiac surgery, the patient is at risk for developing 
elevated body temperature as a result of tissue inflammation 
or infection. The inflammatory/immune response to surgery 
includes the release of cytokines that cause fever (Porth, 
2011). The resultant increase in metabolic rate increases tissue 
oxygen demands and increases cardiac workload. Antipyretics 
and other measures are used to lower body temperature.

Common sites of postoperative infection include the 
lungs, urinary tract, incisions, and intravascular catheters. 
Meticulous care is used to prevent contamination at the sites 
of catheter and tube insertions. Aseptic technique is used 
when changing dressings and when providing endotracheal 
tube and catheter care. Clearance of pulmonary secretions is 
accomplished by frequent repositioning of the patient, suc-
tioning, and chest physical therapy, as well as educating and 
encouraging the patient to breathe deeply and cough. Pre-
vention of aspiration is another important factor in preven-
tion of postoperative pneumonia (Starks & Harbert, 2011) 
(see Chart 27-14). Closed systems are used to maintain all IV 
and arterial lines and the system for endotracheal suction. All 
invasive lines and tubes are discontinued as soon as possible 
after surgery.

Postpericardiotomy syndrome may occur in patients who 
undergo cardiac surgery. The syndrome is characterized by 
fever, pericardial pain, pleural pain, dyspnea, pericardial effu-
sion, pericardial friction rub, and arthralgia. These signs and 
symptoms may occur days to weeks after surgery, often after 
the patient has been discharged from the hospital.

Postpericardiotomy syndrome must be differentiated from 
other postoperative complications (e.g., infection, incisional 
pain, MI, pulmonary embolus, bacterial endocarditis, pneu-
monia, atelectasis). Treatment depends on the severity of the 
signs and symptoms. Anti-inflammatory agents often produce 
a dramatic improvement in symptoms.

Promoting Home and Community-Based Care
Educating Patients About Self-Care. Depending on the 
type of surgery and postoperative progress, the patient may 
be	discharged	from	the	hospital	3	to	5	days	after	surgery.	Fol-
lowing recovery from the surgery, patients can expect fewer 
symptoms from CAD and an improved quality of life. CABG 
has been shown to increase the lifespan of high-risk patients, 
including those with left main artery blockages and left 
ventricular dysfunction with multivessel blockages (Serruys  
et al., 2009).

Although the patient may be eager to return home, the 
patient and family usually are apprehensive about this tran-
sition. Family members often express the fear that they are 
not capable of caring for the patient at home or that they are 
unprepared to handle complications that may occur.

The nurse helps the patient and family set realistic, achiev-
able goals. An education plan that meets the patient’s indi-
vidual needs is developed with the patient and family. Specific 
instructions are provided about incision care; signs and symp-
toms of infection; diet; activity progression and exercise; deep 
breathing, incentive spirometry, and tobacco use cessation; 
weight and temperature monitoring; the medication regimen; 
and follow-up visits with home care nurses, the rehabilitation 
personnel, the surgeon, and the cardiologist or internist.

Some patients have difficulty learning and retaining infor-
mation after cardiac surgery. The patient may experience 
recent memory loss, short attention span, difficulty with sim-
ple math, poor handwriting, and visual disturbances. Patients 
with these difficulties often become frustrated when they try 

N u R s i N g  R e s e a R c h  P R o F i l e
Aspiration Prevention Protocol: Decreasing Postoperative Pneumonia in Heart Surgery Patients

Starks, B., & Harbert, C. (2011). Aspiration prevention protocol: 
Decreasing postoperative pneumonia in heart surgery patients. 
Critical Care Nurse, 31(5), 38–45.

Purpose
Postoperative pulmonary dysfunction (including atelectasis and 
pneumonia) is a frequent cause of morbidity and mortality in 
patients who have open heart surgery. The purpose of this study 
was to determine if implementation of an aspiration prevention 
protocol in patients after cardiac surgery would decrease the 
incidence of postoperative pneumonia.

Design
An aspiration prevention protocol was developed and imple-
mented in a 24-bed intensive care unit using the Plan-Do-Study-
Act Model for quality improvement advocated by the Institute for 
Healthcare Improvement (IHI). The protocol incorporated extend-
ing the time that patients received nothing by mouth from 2 hours 
to at least 6 hours preoperatively and incorporating a postopera-
tive bedside swallowing evaluation by a speech therapist. After 
the swallow evaluation was completed, nurses implemented a 
progressive oral intake protocol. A convenience sample of 79 

adult patients who had cardiothoracic surgery from April 2008 
through October 2008 were enrolled in the study. Historical con-
trols were used to compare rates of pneumonia.

Findings
The interdisciplinary team of nurses, physicians, administrators, 
and speech therapists who developed and implemented this pro-
tocol set a goal that no patients who participated in this protocol 
would develop postoperative pneumonia. This goal was met;  
no study participants (n = 79) developed pneumonia. However, 
11% of historical controls (n = 65) developed postoperative 
pneumonia.

Nursing Implications
The Plan-Do-Study-Act Model encourages team collaboration 
between nurses and their interdisciplinary colleagues and results 
in rapid cycle improvement. These rapid cycle improvements 
enhance quality patient outcomes and ensure patient safety. The 
development and implementation of this aspiration prevention 
protocol expeditiously met an ambitious aim to reduce the rate 
of postoperative pneumonia in patients who had cardiothoracic 
surgery to nil.

Chart
27-14
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to resume normal activities. The patient and family are reas-
sured that the difficulty is almost always temporary and will 
subside, usually in 6 to 8 weeks. In the meantime, instructions 
are given to the patient at a slower pace than normal, and 
a family member assumes responsibility for making sure that 
the prescribed regimen is followed.

Continuing Care. Arrangements are made for a home care 
nurse when appropriate. Because the hospital stay is relatively 
short, it is particularly important for the nurse to assess the 
patient’s and family’s ability to manage care in the home. The 
home care nurse continues the education process, monitors 
vital signs and incisions, assesses for signs and symptoms of 
complications, and provides support for the patient and fam-
ily. Additional interventions may include dressing changes, 
diet counseling, and tobacco use cessation strategies. Women 
may experience a longer recovery and may require additional 
interventions to manage symptoms (Parry et al., 2010). They 
also have a higher risk of depression during the postopera-
tive period. Patients and families need to know that cardiac 
surgery did not cure the patient’s underlying heart disease 
process. Lifestyle changes for risk factor reduction are essen-
tial, and medications taken before surgery to control prob-
lems such as blood pressure and hyperlipidemia will still be 
 necessary.

The nurse encourages the patient to contact the surgeon, 
cardiologist, or nurse with problems or questions. This pro-
vides the patient and family with reassurance that profes-
sional support is available. The patient is expected to have at 
least one follow-up visit with the surgeon.

Education does not end at the time of discharge from the 
hospital or home health care. Many patients and families 
benefit from supportive programs, such as those that focus 
on cardiac rehabilitation. These programs provide moni-
tored exercise; instructions about diet and stress reduction; 
information about resuming work, driving, and sexual activ-
ity; assistance with tobacco use cessation; and support groups 
for patients and families. Support groups, such as the AHA-
sponsored Mended Hearts, provide information as well as an 
opportunity for families to share experiences.

Cr i t i ca l  Th ink ing  Exe rc i ses
1  A 67-year-old patient has just been diagnosed 
with metabolic syndrome with hypertension, obesity, dys-
lipidemia, and insulin resistance. She is asking for more 
information about this syndrome and what she can do 
about it. How will you define metabolic syndrome for this 
patient? What does this diagnosis mean for her future 
health and health care needs? Knowing that multiple life-
style changes are recommended, what is your first priority 
for patient education?

2  You are caring for an 88-year-old man who is 
hospitalized with a diagnosis of syncope. After ambulating 
in the hall, he tells you that he is having some chest pain 
and mild shortness of breath. Based on your knowledge 
of evidence-based guidelines, identify the initial interven-
tions and diagnostic testing that are indicated for patients 
with these symptoms. Describe how the diagnosis of acute 

MI is made. If a diagnosis of STEMI is made, which treat-
ment options may be considered?

3 A 60-year-old woman has just returned to your unit 
following a heart catheterization and PCI. She appears 
restless and uncomfortable. What should be included in 
your initial assessment? What type of monitoring is indi-
cated? Identify serious complications that you should 
watch for in patients following PCI.

4 You are caring for a 72-year-old man who was recently 
admitted to the ICU following CABG. His current vital 
signs are as follows: heart rate, 114 bpm; blood pressure, 
88/60 mmHg; CVP, 2 mm Hg. Which other assessment 
parameters will you evaluate? What type of postoperative 
interventions do you expect?

Brunner Suite Resources
Explore these additional resources to enhance 
learning for this chapter:
• NCLEX-Style Questions and Other Resources 

 on , http://thePoint.lww.com/Brunner13e
 • Study Guide
 • PrepU
 • Clinical Handbook
 • Handbook of Laboratory and Diagnostic Tests
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refractory period. During the effective refractory period, the 
cell is completely unresponsive to any electrical stimulus; it 
is incapable of initiating an early depolarization. The effec-
tive refractory period corresponds with the time in phase 
0 to the middle of phase 3 of the action potential. The 
 relative refractory period corresponds with the short time 
at the end of phase 3. During the relative refractory period, 
if an electrical stimulus is stronger than normal, the cell 
may depolarize prematurely. Early depolarizations of the 
atrium or ventricle cause premature contractions, placing 
the patient at risk for dysrhythmias. Premature ventricu-
lar contractions in certain situations, such as the presence 
of myocardial ischemia, are of concern because these early 
ventricular depolarizations can trigger life-threatening 
dysrhythmias, including ventricular tachycardia or ven-
tricular fibrillation. Several circumstances make the heart 
more susceptible to early depolarization during the relative 
refractory period, thus increasing the risk for serious dys-
rhythmias. (These dysrhythmias and others are discussed in 
detail in Chapter 26.)

Cardiac Hemodynamics

An important determinant of blood flow in the cardiovascu-
lar system is the principle that fluid flows from a region of 
higher pressure to one of lower pressure (see Fig. 25-2). The 
pressures responsible for blood flow in the normal circulation 
are generated during systole and diastole.

Cardiac Cycle 
The cardiac cycle refers to the events that occur in the 
heart from the beginning of one heartbeat to the next. The 
number of cardiac cycles completed in a minute depends on 
the heart rate. Each cardiac cycle has three major sequen-
tial events: diastole, atrial systole, and ventricular systole. 
These events cause blood to flow through the heart due to 
changes in chamber pressures and valvular function during 
diastole and systole. During diastole, all four heart cham-
bers are relaxed. As a result, the AV valves are open and the 
semilunar valves are closed. Pressures in all of the chambers 
are the lowest during diastole, which facilitates ventricular 
filling. Venous blood returns to the right atrium from the 
superior and inferior vena cava, then into the right ven-
tricle. On the left side, oxygenated blood returns from the 
lungs via the four pulmonary veins into the left atrium and 
ventricle.

Toward the end of this diastolic period, atrial systole 
occurs as the atrial muscles contract in response to an 
electrical impulse initiated by the SA node. Atrial systole 
increases the pressure inside the atria, ejecting the remain-
ing blood into the ventricles. Atrial systole augments ven-
tricular blood volume by 15% to 25% and is sometimes 
referred to as the atrial kick (Woods et al., 2009). At this 
point, ventricular systole begins in response to propagation 
of the electrical impulse that began in the SA node some 
milliseconds earlier.

Beginning with ventricular systole, the pressure inside the 
ventricles rapidly increases, forcing the AV valves to close. 
As a result, blood ceases to flow from the atria into the ven-
tricles, and regurgitation (backflow) of blood into the atria 
is prevented. The rapid increase of pressure inside the right 
and left ventricles forces the pulmonic and aortic valves to 

open, and blood is ejected into the pulmonary artery and 
aorta, respectively. The exit of blood is at first rapid; then, 
as the  pressure in each ventricle and its corresponding artery 
equalizes, the flow of blood gradually decreases. At the end 
of systole, pressure within the right and left ventricles rap-
idly decreases. As a result, pulmonary arterial and aortic pres-
sures decrease, causing closure of the semilunar valves. These 
events mark the onset of diastole, and the cardiac cycle is 
repeated.

Chamber pressures can be measured with the use of spe-
cial monitoring catheters and equipment. This technique 
is called hemodynamic monitoring. Methods of hemody-
namic monitoring are covered in more detail at the end 
of this chapter.

Cardiac Output
Cardiac output refers to the total amount of blood ejected 
by one of the ventricles in liters per minute. The cardiac 
output in a resting adult is 4 to 6 L/min but varies greatly 
depending on the metabolic needs of the body. Cardiac 
output is computed by multiplying the stroke volume by the 
heart rate. Stroke volume is the amount of blood ejected 
from one of the ventricles per heartbeat. The  average rest-
ing stroke volume is about 60 to 130 mL (Woods et al., 
2009).

Effect of Heart Rate on Cardiac Output. The cardiac 
output responds to changes in the metabolic demands of 
the tissues associated with stress, physical exercise, and ill-
ness. To compensate for these added demands, the cardiac 
output is enhanced by increases in both stroke volume and 
heart rate. Changes in heart rate are due to inhibition or 
stimulation of the SA node mediated by the parasympa-
thetic and sympathetic divisions of the autonomic nervous 
system. The balance between these two reflex control sys-
tems normally determines the heart rate. Branches of the 
parasympathetic nervous system travel to the SA node by 
the vagus nerve. Stimulation of the vagus nerve slows the 
heart rate. The sympathetic nervous system increases heart 
rate by innervation of the beta-1 receptor sites located 
within the SA node. The heart rate is increased by the 
sympathetic nervous system through an increased level of 
circulating catecholamines (secreted by the adrenal gland) 
and by excess thyroid hormone, which produces a catechol-
aminelike effect.

In addition, the heart rate is affected by central nervous 
system and baroreceptor activity. Baroreceptors are special-
ized nerve cells located in the aortic arch and in both right 
and left internal carotid arteries (at the point of bifurcation 
from the common carotid arteries). The baroreceptors are 
sensitive to changes in blood pressure (BP). During signifi-
cant elevations in BP (hypertension), these cells increase 
their rate of discharge, transmitting impulses to the cerebral 
medulla. This action initiates parasympathetic activity and 
inhibits sympathetic response, lowering the heart rate and 
the BP. The opposite is true during hypotension (low BP). 
Less baroreceptor stimulation during periods of hypotension 
prompts a decrease in parasympathetic activity and enhances 
sympathetic responses. These compensatory mechanisms 
attempt to elevate the BP through vasoconstriction and 
increased heart rate.
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to resume normal activities. The patient and family are reas-
sured that the difficulty is almost always temporary and will 
subside, usually in 6 to 8 weeks. In the meantime, instructions 
are given to the patient at a slower pace than normal, and 
a family member assumes responsibility for making sure that 
the prescribed regimen is followed.

Continuing Care. Arrangements are made for a home care 
nurse when appropriate. Because the hospital stay is relatively 
short, it is particularly important for the nurse to assess the 
patient’s and family’s ability to manage care in the home. The 
home care nurse continues the education process, monitors 
vital signs and incisions, assesses for signs and symptoms of 
complications, and provides support for the patient and fam-
ily. Additional interventions may include dressing changes, 
diet counseling, and tobacco use cessation strategies. Women 
may experience a longer recovery and may require additional 
interventions to manage symptoms (Parry et al., 2010). They 
also have a higher risk of depression during the postopera-
tive period. Patients and families need to know that cardiac 
surgery did not cure the patient’s underlying heart disease 
process. Lifestyle changes for risk factor reduction are essen-
tial, and medications taken before surgery to control prob-
lems such as blood pressure and hyperlipidemia will still be 
 necessary.

The nurse encourages the patient to contact the surgeon, 
cardiologist, or nurse with problems or questions. This pro-
vides the patient and family with reassurance that profes-
sional support is available. The patient is expected to have at 
least one follow-up visit with the surgeon.

Education does not end at the time of discharge from the 
hospital or home health care. Many patients and families 
benefit from supportive programs, such as those that focus 
on cardiac rehabilitation. These programs provide moni-
tored exercise; instructions about diet and stress reduction; 
information about resuming work, driving, and sexual activ-
ity; assistance with tobacco use cessation; and support groups 
for patients and families. Support groups, such as the AHA-
sponsored Mended Hearts, provide information as well as an 
opportunity for families to share experiences.

Cr i t i ca l  Th ink ing  Exe rc i ses
1  A 67-year-old patient has just been diagnosed 
with metabolic syndrome with hypertension, obesity, dys-
lipidemia, and insulin resistance. She is asking for more 
information about this syndrome and what she can do 
about it. How will you define metabolic syndrome for this 
patient? What does this diagnosis mean for her future 
health and health care needs? Knowing that multiple life-
style changes are recommended, what is your first priority 
for patient education?

2  You are caring for an 88-year-old man who is 
hospitalized with a diagnosis of syncope. After ambulating 
in the hall, he tells you that he is having some chest pain 
and mild shortness of breath. Based on your knowledge 
of evidence-based guidelines, identify the initial interven-
tions and diagnostic testing that are indicated for patients 
with these symptoms. Describe how the diagnosis of acute 

MI is made. If a diagnosis of STEMI is made, which treat-
ment options may be considered?

3 A 60-year-old woman has just returned to your unit 
following a heart catheterization and PCI. She appears 
restless and uncomfortable. What should be included in 
your initial assessment? What type of monitoring is indi-
cated? Identify serious complications that you should 
watch for in patients following PCI.

4 You are caring for a 72-year-old man who was recently 
admitted to the ICU following CABG. His current vital 
signs are as follows: heart rate, 114 bpm; blood pressure, 
88/60 mmHg; CVP, 2 mm Hg. Which other assessment 
parameters will you evaluate? What type of postoperative 
interventions do you expect?
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to resume normal activities. The patient and family are reas-
sured that the difficulty is almost always temporary and will 
subside, usually in 6 to 8 weeks. In the meantime, instructions 
are given to the patient at a slower pace than normal, and 
a family member assumes responsibility for making sure that 
the prescribed regimen is followed.

Continuing Care. Arrangements are made for a home care 
nurse when appropriate. Because the hospital stay is relatively 
short, it is particularly important for the nurse to assess the 
patient’s and family’s ability to manage care in the home. The 
home care nurse continues the education process, monitors 
vital signs and incisions, assesses for signs and symptoms of 
complications, and provides support for the patient and fam-
ily. Additional interventions may include dressing changes, 
diet counseling, and tobacco use cessation strategies. Women 
may experience a longer recovery and may require additional 
interventions to manage symptoms (Parry et al., 2010). They 
also have a higher risk of depression during the postopera-
tive period. Patients and families need to know that cardiac 
surgery did not cure the patient’s underlying heart disease 
process. Lifestyle changes for risk factor reduction are essen-
tial, and medications taken before surgery to control prob-
lems such as blood pressure and hyperlipidemia will still be 
 necessary.

The nurse encourages the patient to contact the surgeon, 
cardiologist, or nurse with problems or questions. This pro-
vides the patient and family with reassurance that profes-
sional support is available. The patient is expected to have at 
least one follow-up visit with the surgeon.

Education does not end at the time of discharge from the 
hospital or home health care. Many patients and families 
benefit from supportive programs, such as those that focus 
on cardiac rehabilitation. These programs provide moni-
tored exercise; instructions about diet and stress reduction; 
information about resuming work, driving, and sexual activ-
ity; assistance with tobacco use cessation; and support groups 
for patients and families. Support groups, such as the AHA-
sponsored Mended Hearts, provide information as well as an 
opportunity for families to share experiences.

Cr i t i ca l  Th ink ing  Exe rc i ses
1  A 67-year-old patient has just been diagnosed 
with metabolic syndrome with hypertension, obesity, dys-
lipidemia, and insulin resistance. She is asking for more 
information about this syndrome and what she can do 
about it. How will you define metabolic syndrome for this 
patient? What does this diagnosis mean for her future 
health and health care needs? Knowing that multiple life-
style changes are recommended, what is your first priority 
for patient education?

2  You are caring for an 88-year-old man who is 
hospitalized with a diagnosis of syncope. After ambulating 
in the hall, he tells you that he is having some chest pain 
and mild shortness of breath. Based on your knowledge 
of evidence-based guidelines, identify the initial interven-
tions and diagnostic testing that are indicated for patients 
with these symptoms. Describe how the diagnosis of acute 

MI is made. If a diagnosis of STEMI is made, which treat-
ment options may be considered?

3 A 60-year-old woman has just returned to your unit 
following a heart catheterization and PCI. She appears 
restless and uncomfortable. What should be included in 
your initial assessment? What type of monitoring is indi-
cated? Identify serious complications that you should 
watch for in patients following PCI.

4 You are caring for a 72-year-old man who was recently 
admitted to the ICU following CABG. His current vital 
signs are as follows: heart rate, 114 bpm; blood pressure, 
88/60 mmHg; CVP, 2 mm Hg. Which other assessment 
parameters will you evaluate? What type of postoperative 
interventions do you expect?
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clinical manifestations include edema of the lower extremi-
ties (dependent edema), hepatomegaly (enlargement of the 
liver), ascites (accumulation of fluid in the peritoneal cavity), 
and weight gain due to retention of fluid.

Edema usually affects the feet and ankles and worsens 
when the patient stands or sits for a long period. The edema 
may decrease when the patient elevates the legs. Edema can 
gradually progress up the legs and thighs and eventually into 
the external genitalia and lower trunk. Ascites is evidenced 
by increased abdominal girth and may accompany lower body 
edema or may be the only edema present. Sacral edema is 
common in patients who are on bed rest, because the sacral 
area is dependent. Pitting edema, in which indentations in 
the skin remain after even slight compression with the finger-
tips (Fig. 29-2), is generally obvious after retention of at least 
4.5 kg (10 lb) of fluid (4.5 L).

Hepatomegaly and tenderness in the right upper quad-
rant of the abdomen result from venous engorgement of the 
liver. The increased pressure may interfere with the liver’s 
ability to function (secondary liver dysfunction). As hepatic 
dysfunction progresses, increased pressure within the portal 
vessels may force fluid into the abdominal cavity, causing 
ascites. Ascites may increase pressure on the stomach and 
intestines and cause gastrointestinal distress. Hepatomegaly 
may also increase pressure on the diaphragm, causing respira-
tory distress.

Anorexia (loss of appetite), nausea, or abdominal pain 
may result from the venous engorgement and venous stasis 
within the abdominal organs. The generalized weakness that 
accompanies right-sided HF results from reduced CO and 
impaired circulation.

 Concept Mastery Alert

Left-sided HF refers to failure of the left ventricle; it 
results in pulmonary congestion. Right-sided HF, failure of 
the right ventricle, results in congestion in the peripheral 
tissues and the viscera.

Assessment and Diagnostic Findings

HF may go undetected until the patient presents with signs 
and symptoms of pulmonary and peripheral edema. Some of 
the physical signs that suggest HF may also occur with other 
diseases, such as renal failure and COPD; therefore, diagnos-
tic testing is essential to confirm a diagnosis of HF.

Assessment of ventricular function is an essential part 
of the initial diagnostic workup. An echocardiogram is 
usually performed to determine the EF, identify anatomic 
features such as structural abnormalities and valve mal-
function, and confirm the diagnosis of HF. This informa-
tion may also be obtained noninvasively by radionuclide 
ventriculography or invasively by ventriculography as part 
of a cardiac catheterization procedure. A chest x-ray and a 
12-lead electrocardiogram (ECG) are obtained to assist in 
the diagnosis. Laboratory studies usually performed during 
the initial workup include serum electrolytes, blood urea 
nitrogen (BUN), creatinine, liver function tests, thyroid-
stimulating hormone, complete blood count (CBC), BNP, 
and routine urinalysis. The BNP level is a key diagnostic 
indicator of HF; high levels are a sign of high cardiac fill-
ing pressure and can aid in both the diagnosis and manage-
ment of HF (Institute for Clinical Systems Improvement 
[ICSI], 2011). The results of these laboratory studies assist 
in determining the underlying cause and can also be used 
to establish a baseline to assess effects of treatment. Cardiac 
stress testing or cardiac catheterization may be performed 
to determine whether coronary artery disease and cardiac 
ischemia are causing the HF.

Medical Management

The overall goals of management of HF are to relieve patient 
symptoms, to improve functional status and quality of life, 
and to extend survival. The prognosis for HF patients has 
improved with the use of evidence-based protocols for patient 
management. Specific interventions are based on the stage of 
HF. The objectives of medical management include the fol-
lowing (ICSI, 2011):

•	 Improvement	 of	 cardiac	 function	 by	 reducing	 preload	
and afterload

•	 Reduction	of	symptoms	and	improvement	of	functional	
status

•	 Stabilization	of	patient	condition	and	 lowering	of	 the	
risk of hospitalization

•	 Delay	 of	 the	 progression	 of	 HF	 and	 extension	 of	 life	
expectancy

•	 Promotion	of	a	lifestyle	conducive	to	cardiac	health
Treatment options vary according to the severity of the 

patient’s condition and may include oral and intravenous 
(IV) medications, major lifestyle changes, supplemental oxy-
gen, implantation of cardiac devices, and surgical approaches 
including cardiac transplantation.

Managing the patient with HF begins with providing 
comprehensive education and counseling to the patient and 
family. The patient and family must understand the nature 
of HF and the importance of their participation in the treat-
ment regimen. Lifestyle recommendations include restric-
tion of dietary sodium; avoidance of smoking, including pas-
sive smoke; avoidance of excessive fluid and alcohol intake; 
weight reduction when indicated; and regular exercise. The 

A B

Figure 29-2 • Example of pitting edema. A. The nurse applies 
pressure to an area near the ankle. B. When the pressure is 
released, an indentation remains in the edematous tissue. From 
Bickley, L. S. (2009). Bates’ guide to physical examination and his-
tory taking (10th ed.). Philadelphia: Lippincott Williams & Wilkins.
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decompensated HF. Based on your knowledge of evidence-
based practice guidelines, list some important pharmaco-
logic and other interventions appropriate for her. Identify 
the key physical assessment and laboratory parameters 
that you will need to monitor. Describe evidence-based 
HF management programs that might improve her func-
tional status and quality of life following discharge.

3  Your patient is a 65-year-old man who had a colon 
resection 3 days ago. At about 2 am, he complains of short-
ness of breath and pain on inspiration. Describe how you 
will assess the patient. What are your priority interven-
tions? What diagnostic tests would you expect the medical 
team to order?
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decompensated HF. Based on your knowledge of evidence-
based practice guidelines, list some important pharmaco-
logic and other interventions appropriate for her. Identify 
the key physical assessment and laboratory parameters 
that you will need to monitor. Describe evidence-based 
HF management programs that might improve her func-
tional status and quality of life following discharge.

3  Your patient is a 65-year-old man who had a colon 
resection 3 days ago. At about 2 am, he complains of short-
ness of breath and pain on inspiration. Describe how you 
will assess the patient. What are your priority interven-
tions? What diagnostic tests would you expect the medical 
team to order?
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decompensated HF. Based on your knowledge of evidence-
based practice guidelines, list some important pharmaco-
logic and other interventions appropriate for her. Identify 
the key physical assessment and laboratory parameters 
that you will need to monitor. Describe evidence-based 
HF management programs that might improve her func-
tional status and quality of life following discharge.

3  Your patient is a 65-year-old man who had a colon 
resection 3 days ago. At about 2 am, he complains of short-
ness of breath and pain on inspiration. Describe how you 
will assess the patient. What are your priority interven-
tions? What diagnostic tests would you expect the medical 
team to order?
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