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Preface

The Saunders Nursing Survival Guide series was created with your in-
put. Nursing students told us about topics they found difficult to
master, such as critical care and emergency and hemodynamics. Based
on information from focus groups at the National Student Nurses
Association meeting, this series was developed on your recommenda-
tions. You said to keep the text to a minimum; to use an engaging, fun
approach; to provide enough space to write on the pages; to include a
variety of activities to appeal to the different learning styles of students;
to make the content visually appealing; and to provide NCLEX review
questions so you could check your understanding of key topics and
review as necessary. This series is a result of your ideas!

Understanding the concepts and principles of critical care and emer-
gency nursing provides a solid foundation for the nurse who works
with critically ill patients to guide drug therapy, who monitors hemo-
dynamic parameters, and who is expected to make sound clinical deci-
sions. It is essential for any nurse working in critical care and emer-
gency nursing to be aware of the assessment and technical skills and
nursing knowledge associated with the nursing management for these
types of patients.

Critical Care & Emergency Nursing in the Saunders Nursing Survival
Guide Series was developed to explain difficult concepts in an easy-to-
understand manner and to assist nursing students in the mastery of
these concepts. A basic understanding of pathophysiology, anatomy,
and physiology is assumed because the content in this text builds on
previous nursing knowledge and provides the fundamental introduc-
tion to critical care and emergency nursing. Critical Care & Emergency
Nursing can also serve as a valuable guide and resource for the novice
and the experienced nurse who want to review concepts and principles
of critical care and emergency nursing.
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Preface

We include many features in the margins to help you focus on the
vital information you will need to succeed in the classroom and in the
clinical setting. TAKE HOME POINTS % are made up of both study
tips for classroom tests and “pearls of wisdom” to assist you in caring for
patients. Both are drawn from our many years of combined academic
and clinical experience. Content marked with a Caution icon is
vital and usually involves nursing actions that may have life-threatening
consequences or may significantly affect patient outcomes. The Lifespan
icon g and the Culture icon (@) highlight variations in treatment that
may be necessary for specific age or ethnic groups. A Calculator icon @
will draw your eye to important formulas. A Web Links icon ) will
direct you to sites on the Internet that will give more detailed informa-
tion on a given topic. [ Each of these icons is designed to help you
focus on real-world patient care, the nursing process, and positive patient
outcomes.

We also use consistent headings that emphasize specific nursing ac-
tions. What It IS provides a definition of a topic. What You NEED TO
KNOW provides the explanation of the topic. What You DO explains
what you do as a practicing nurse. Do You UNDERSTAND? provides
questions and exercises that are both entertaining and useful to reinforce
the topic’s concepts. This four-step approach provides you with informa-
tion and helps you learn how to apply it to the clinical setting.

Our inspirations and goals for Critical Care & Emergency Nursing were
to make difficult topics easier. We have used real-world clinical experi-
ences and expertise to bring you a text that will help you understand
critical care and emergency nursing to facilitate better patient care. The
art and science of nursing is based on understanding, which is the key to
critical thinking and clinical decision making. Our hope is for you to
share your new insights and understanding with others and apply this
information to affect nursing care positively.

Lori Schumacher, PhD, RN, CCRN
Cynthia C. C/Jm'uec/{v, PhD, RN, CNS, AOCN, FAAN
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Review
of Hemodynamics

What You WILL LEARN

After reading this chapter, you will know how to do the following:

v Describe the physiologic basis for hemodynamic monitoring in
critically ill patients.

v Discuss factors that influence cardiac performance and hemo-
dynamic values.

+ Identify normal values for intraarterial, right atrial, left atrial, and
pulmonary artery pressure monitoring.

v Identify appropriate nursing interventions when caring for a patient
with hemodynamic monitoring.

What IS Hemodynamics?

Hemodynamics is the study of forces involved in the flow of blood through
the cardiovascular and circulatory systems. Components of hemodynamics
are blood pressure (BP) or cardiac output (CO) X systemic vascular resis-
tance, central venous pressure (CVP), and right and left heart pressures.
The physiologic principles of hemodynamics include factors that
affect myocardial function, regulate BP, and determine cardiac perfor-
mance and CO. Understanding the basic concepts of pressure, flow,
and resistance provides an insight into the understanding of hemo-
dynamic values. Assessing ventricular function through the evaluation
of hemodynamic variables enables the nurse to identify cardiovascular
problems and to determine appropriate interventions. This chapter
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provides a basis for the interpretation of hemodynamic values and
clinical application.

What IS the Circulatory System?

The body has a complex network of veins and arteries within a continu-
ous circuit that makes up the circulatory system. The heart pumps a con-
stant volume of blood through this system to maintain balance between
oxygen delivery and demand.

What You NEED TO KNOW

Several mechanisms regulate the flow of blood through the system.
When the body’s metabolic demands increase, the blood vessels constrict
in an attempt to force blood back to the heart. When the metabolic
demand decreases, the veins dilate. This dilation causes pooling of blood
in the periphery and reduces venous return to the heart. Other mecha-
nisms that control flow are the result of the ability of the heart to increase
or decrease heart rate (HR) and strength of contraction.

How Does the Heart Work?

The function of the heart is to pump blood through the body. The heart
is composed of two upper chambers called the #7772 and two lower cham-
bers called the ventricles. The atria serve as reservoirs for incoming blood,
and the ventricles are the main pumping chambers of the heart. The atria
are separated from the ventricles by atrioventricular valves (AV valves)
The tricuspid valve separates the right atrium from the right ventricle,
and the mitral valve separates the left atrium from the left ventricle. Two
other valves, the pulmonic semilunar and the aortic semilunar, help
control the flow of blood from the ventricles to the lungs and systemic
circulation. The pulmonic semilunar valve controls the flow of blood
from the right ventricle to the lungs, and the aortic semilunar valve con-
trols the flow of blood from the left ventricle to the aorta.

The electrical conduction system is specialized tissue that allows
electrical impulses to travel very efficiently from the atria to the ventri-
cles. Depolarizationis the electrical activation of the muscle cells of the



heart and stimulates cellular contraction. Once the cells are depolarized,
they return to their original state of electrolyte balance, which is called

repolarization

Cardiac Cycle

The right atrium receives venous blood from the systemic circulation while
the left atrium receives reoxygenated blood from the lungs. While both atria
are filling with blood, the sinoatrial (SA) node in the electrical conduction
system fires and starts the process of depolarization. As the atria fill with
blood, the pressure within the atria increases, forcing the AV valves to open.
The majority of ventricular filling (diastole) passively occurs when the AV
valves open. After atrial depolarization, the atria contract, forcing the re-
maining atrial blood into the ventricles. This contraction is referred to as the
atrial kickand is responsible for as much as a 30% contribution to CO.
After atrial contraction, the atria begin to relax and atrial pressure de-
creases. The electrical impulses from the atria now travel through the re-
mainder of the conduction system and cause ventricular depolarization,
which is the beginning of ventricular contraction. Ventricular pressure
now exceeds atrial pressure, and the AV valves close and the semilunar
valves open. Desaturated blood is ejected from the right ventricle into the
lungs, where it drops off carbon dioxide and picks up oxygen. Oxygenated
blood from the left ventricle is ejected into the systemic circulation via the
aorta. The ejection of blood from the ventricles is referred to as systole
Stroke volume (SV) is the volume of blood that is ejected during
systole. Left ventricular end systolic volume (LVESV) is the amount of
blood that remains in the left ventricle at the end of systole. Left ven-
tricular end diastolic volume (LVEDV) is the amount of blood that is in
the ventricle just before ejection occurs. The left ventricle never ejects the
entire volume it receives during diastole. The portion of the volume it

does eject is referred to as ejection fraction(EF), which is approximately
70% of the total volume at the end of diastole.

Do You UNDERSTAND?

DIRECTIONS:Fill in the blanks to complete the following statements.
1. The cardiac conduction system provides electrical activation to
cause the heart to

Review of Hemodynamics Chapter 1

Atria contract.



