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Preface

B TO THE LEARNER

Welcome to the world of medical terminology! Learning this special language is an
important step in preparing for your career as a healthcare professional. Here’s good
news: Learning medical terms is much easier than learning a foreign language because
you are already familiar with quite a few of the words, such as appendicitis and tonsil-
lectomy. Understanding new words becomes easier with the discovery that many of
these terms are made up of interchangeable word parts that are used in different com-
binations. Once you understand this, you'll be well on your way to translating even the
most difficult medical terms, including words you have never seen before. You'll be
amazed to see how quickly your vocabulary will grow!

This book and the accompanying learning materials are designed to make the pro-
cess as simple as possible. Review the introductory sections at the beginning of the
book, including “How to Use This Book” and “How to Use StudyWARE™"” so you can
find your way around easily. Once you become comfortable with the format, you'll dis-
cover you are learning faster than you ever imagined possible.

CHAPTER ORGANIZATION

The text is designed to help you master medical terminology. It is organized into 15

chapters, the Word Part Review, the Comprehensive Medical Terminology Review, three
appendices, an index, and removable Flashcards. To gain the most benefit from your use
of this text, take advantage of the many features, including the “Learning Exercises” plus
the “Human Touch” stories and discussion that are included at the end of each chapter.

Primary terms are the most important terms in a chapter. When first introduced,
the term appears in boldface and, if appropriate, is followed by the “sounds-like pro-
nunciation.” Only primary terms are used as correct answers in the exercises and tests.

Secondary terms appear in orange italics. These terms, which are included to clar-
ify the meaning of a primary term, are sometimes used as distracters, but not as correct
answers, in exercises or tests.

Each chapter begins with a vocabulary list consisting of 15 word parts and 60
medical terms selected from among the primary terms in the chapter. These important
words are pronounced in the StudyWARE™, as well as on the optional Audio CDs.
Note: if your instructor is using the Simplified Syllabus version of this course, these are
the terms that you will be expected to learn for all quizzes, tests, and exams.

Introductory Chapters and Word Part Review

Chapters 1 and 2 create the foundation that enables you to master the rest of the
book. Chapter 1 introduces key word parts—the building blocks of most medical terms.
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Chapter 2 introduces more word parts and provides an overview of basic terms used throughout
the health field.

After studying these chapters, complete the Word Part Review that follows Chapter 2. These
practice activities and the accompanying test will help you determine whether you’'ve mastered
the concept of these all-important building blocks. If you are having trouble

here, it is important to put more effort into learning these basics.
. THE HLIMAN BODY i HEALTH AND EISES

Body System Chapters Wocabulary Relatad to THE HUMAN BODY IN HEALTH AND DISEA

Chapters 3 through 14 are organized by body system. Because each body
system stands alone, you can study these chapters in any sequence. Each

chapter begins with an overview of the structures and functions of that

Word Parts

system so you can relate these to the specialists, pathology, diagnostics,
and treatment procedures that follow.

Chapter 15 introduces basic diagnostic procedures, examination posi-
tions, imaging techniques, laboratory tests, nuclear medicine, and pharma-

nonoagaoagan

cology. It also includes a section on alternative and complementary

emotian

medicines. This chapter can be studied at any point in the course. 1 phai, plasi it s,

fnrmaton
O poster/o beband, toward the back

N ) ) e )

Comprehensive Medical Terminology Review

This section, which follows Chapter 15, is designed to help you prepare
for your final examination. It includes study tips, practice exercises, and a
simulated final test; however, be aware that none of these questions are
from the actual final test.

Appendices

Appendix A: Prefixes, Combining Forms, and Suffixes is a convenient alphabetic reference for
medical word parts. When you don’t recognize a word part, you can look it up here.

Appendix B: Abbreviations and Their Meanings is an extensive list of commonly used abbre-
viations and their meanings. Abbreviations are important in medicine, and using them accu-
rately is essential!

Appendix C: Glossary of Pathology and Procedures gives the definitions of all the primary terms
in the text relating to diagnosis, pathology, and medical procedures.

LEARNING SUPPLEMENTS

The following supplements are included with your textbook to provide even
more help as you study. .- \

B Flashcards. Improve your knowledge and test your mastery by using the ' _?‘4?)‘ Tre-ol
flashcards provided in the last section of the book. Remove these perfo- \ T
\ - .
rated pages carefully and then separate the cards. Flashcards are an (P ! T eathmg '
effective study aid for use even when you have only a small amount of S 1
time.
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B StudyWARE". This interactive software packaged with the book, and avail-
able online, offers an exciting way to gain additional practice (while having
fun) through exercises, game activities, and audio elements for each chap-
ter. See “How to Use the StudyWare” on page xxv for details.

The students who have used [StudyWARE™] show a significant lead in
learning, retaining and understanding terminology as evidenced by 85%
or greater on term tests and 80% or higher on the final spelling and ter-
minology competencies. These students also are better documenters of
patient treatment than those who did not utilize [StudyWARE™],

—Jane Dumas, Allied Health Department Chair

Also available: StudyWARE™ CD-ROM Stand-alone to accompany Medical
Terminology for Health Professions, Seventh Edition, ISBN: 1-1115-4334-8

“hnn
Ehrlich

PREMIUM WEBSITE

A Premium Website is available to accompany the text that includes the
StudyWARETM, slide presentations created in PowerPoint®, animations, and
Mobile Downloads.

Redeeming an Access Code:
1. Go To: www.CengageBrain.com
2. Enter THE Access code in the Prepaid Code or Access Key field, REpEEm

3. REGISTER as a new user or LOG IN as an existing user if you already have an account with
Cengage Learning or CengageBrain.com

4. Seiect Go to MY Account

5. Oren the product from the My Account page
Also available:

B Premium Website IAC to accompany Medical Terminology for Health Professions, Seventh
Edition, ISBN 1-1115-4348-8

B TO THE INSTRUCTOR

From the very first edition, Medical Terminology for Health Professions has been dedicated to
breaking new ground that will make learning medical terminology faster and easier. In this
seventh edition, the authors have maintained this standard of providing high-quality teaching
materials for the mastery of medical terminology.

In the preparation of the seventh edition, all medical term definitions have been reviewed
and updated as appropriate, and obsolete terms have been deleted. In addition, this latest
edition of the text has an all-new art program, with original illustrations and contemporary
photographs that will appeal to today’s visual learner.


www.CengageBrain.com
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To help instructors make the transition from the sixth edition to the seventh, all major
changes in terms and content can easily be accessed through the “Conversion Guide” found on
the Instructor Resources CD-ROM.

CHANGES TO THE SEVENTH EDITION

A detailed conversion guide that helps you make the change from the sixth to the seventh
edition is included in the Instructor Resources. A brief summary of changes follows:

B The “Supplements At-a-Glance” feature briefly describes resource materials to accompany
this textbook.

B Hundreds of new, full-color illustrations were added. There is also expanded use of photo-
graphs and multicultural images.

Definitions for word parts were added to the vocabulary lists at the beginning of each
chapter.

Information was added in Chapter 1 on “Do Not Use” abbreviations.
A section on complementary and alternative therapies was added to Chapter 15.

Appendix C: Glossary of Pathology and Procedures is back by popular demand.

A StudyWARE™ Connection feature was added to remind learners of animations, interactive
games, and quizzes.

A Mobile Downloads feature was added to direct learners to free online audio.
A Workbook Practice feature was added.

SOAP notes with study questions and answer keys were added to the Instructor’s Manual.

Word search games using the Simplified Syllabus terms were added to the StudyWARE and
Instructor’s Manual.

USING THE SIMPLIFIED SYLLABUS

In response to the needs of instructors who face the challenge of teaching a “brief” medical ter-
minology course, the authors have developed a program called the Simplified Syllabus. By using
these specialized teaching materials, which are based on the 60 terms and 15 word parts from
the vocabulary list for each chapter, you can hold your students responsible just for this key
information. These materials have been expanded to include:

B A Simplified Syllabus Computerized Test Bank with questions using these key terms and
word parts for each chapter, plus a midterm and final test

B A Simplified Syllabus Workbook with written questions plus, just for fun, a crossword puzzle
and word search at the end of each chapter (Workbook ISBN 1-1115-4328-3)

B Simplified Syllabus Activities in the Instructor’'s Manual, which is part of the Instructor
Resources CD-ROM and includes the new Word Search activity

B Audio CDs featuring all of the Simplified Syllabus terms pronounced and defined, which
creates a flexible study aid for your students to use
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B SPECIAL RESOURCES TO ACCOMPANY THE BOOK

AUDIO CDS

The Audio CDs include the pronunciation of the 60 terms from the vocabulary list for each
chapter. After the pause, the word is pronounced again and then defined. These Audio CDs are
a valuable, flexible, learning aid for use whenever and wherever the learner needs to study.
Audio CDs, ISBN 978-1-1115-4332-7

THE INSTRUCTOR RESOURCES

The Instructor Resources is a robust computerized tool for your instructional needs! A must-
have for all instructors, this comprehensive and convenient CD-ROM contains the following:

B Textbook Teaching Resources is an overview of the teaching resources featured in the text.

B Conversion Guide helps you make the change from the sixth to the seventh edition of
Medical Terminology for Health Professions.

B Textbook Learning Exercises Answer Keys are included for your reference.

Workbook Answer Keys are also included.

M ExamView” Computerized Test Bank contains two test banks of prepared questions: The
Standard Tests include 100 questions per chapter plus a 50-question midterm test that covers
Chapters 1 through 8, and a 100-question final test covering the entire text.

B The Simplified Syllabus test bank includes 75 questions per chapter plus a 50-question mid-
term test that covers Chapters 1 through 8, and a 100-question final test covering the entire
text. You can use these questions to create your own review materials or tests. This versatile
program enables you to create your own tests and to write additional questions.

B Presentations Created in PowerPoint”, including animations, are designed to aid you in
planning your class presentations. If a learner misses a class, a printout of the slides for a
lecture makes a helpful review page. To facilitate correcting Learning Exercises in class, the
textbook Learning Exercises answer keys are included in the PowerPoint® slides. There are
now also slides for the Personal Response Device Questions provided for each chapter.

B The Instructor’s Manual includes a wide variety of valuable resources to help you plan the
course and implement activities by chapter. The availability of this manual in an electronic
format increases its value as a teaching resource. This manual includes the following:

m Course Planning Tips, including a sample 16-week syllabus and a sample course outline.

m Tips for New Teachers, which includes practical ideas to help new teachers and their
students have a successful experience.

m The Teaching Tools by Chapter feature, which includes two 25-question chapter quizzes
with answer keys, classroom activities, a crossword puzzle and answer, and a case study for
each chapter. New to this edition are SOAP notes with questions and a word search game.

m Review Activities for Midterm and Final Tests.
Instructor Resources, ISBN 978-1-1115-4329-7
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INSTRUCTOR COMPANION SITE

An Instructor Companion Site is available that includes the Instructor Resources. To access the
Instructor Companion Site, go to login.cengage.com/sso/.

THE LEARNING LAB

Learning Lab is an online homework solution that maps to learning objectives in Medical Termi-
nology for Health Professions, Seventh Edition. Interactive, scenario-based activities build students’
medical vocabulary, strengthen word-building skills, and encourage an understanding of the
importance of medical terminology as the basis of communication in the health care workplace,
between health care professionals, and with patients. This simulated, immersive environment
engages users with its real-life approach. The Learning Lab includes a pre-assessment, three
learning activities, and a post-assessment organized around the chapters in this text. The post-
assessment scores can be posted to the instructor grade book in any learning management system.
The amount of time the student spends within the Learning Lab can also be tracked.

IAC Learning Lab to Accompany Medical Terminology for Health Professions, 7th Edition,
ISBN 978-1-1115-4342-6

COURSEMATE

Medical Terminology CourseMate includes:

B An interactive eBook, with highlighting, note taking, and search capabilities
M Interactive learning tools including:

Quizzes

Flashcards

Animations

Mobile downloads

and more!

Go to login.cengagebrain.com to access these resources, and look for this H};J*R Mo
icon to find resources related to your text in Medical Terminology CourseMate. &'

IAC CourseMate for Medical Terminology for Health Professions, 7th Edition, Goby
ISBN 978-1-1115-4339-6 NLO
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WEBTUTOR™ ADVANTAGE

Designed to complement the textbook, WebTUTOR™ is a content-rich, Web-based teaching and
learning aid that reinforces and clarifies complex concepts. Animations enhance learning and reten-
tion of material. The WebCT™" and Blackboard™ platforms also provide rich communication tools to
instructors and students, including a course calendar, chat, e-mail, and threaded discussions.
WebTUTOR™ Advantage on WebCT™, ISBN 978-1-1115-4331-0
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WebTUTOR™ Advantage on Blackboard™, ISBN 978-1-1115-4330-3
WebTUTOR™ Advantage on Angel, ISBN 978-1-1115-4349-5

HEALTH SCIENCE GENERAL STUDIES CATALOG

Learn more about our health care solutions that increase retention and build critical
thinking skills. Visit www.cengage.com/community/health_science.

B ADDITIONAL RESOURCES

DELMAR’S MEDICAL TERMINOLOGY STUDENT THEATER: AN
INTERACTIVE VIDEO PROGRAM

Organized by body system, this CD-ROM is invaluable to learners trying to master the complex
world of medical terminology. The program is designed for allied health and nursing students
who are enrolled in medical terminology courses. A series of video clips leads learners through
the various concepts, interspersing lectures with illustrations to emphasize key points. Quizzes
and games allow learners to assess their understanding of the video content.

ISBN 978-1-4283-1863-2

DELMAR LEARNING’'S ANATOMY AND PHYSIOLOGY IMAGE
LIBRARY CD-ROM, THIRD EDITION

This CD-ROM includes more than 1,050 graphic files. These files can be incorporated into a
PowerPoint® or Microsoft® Word presentation, used directly from the CD-ROM in a classroom
presentation, or used to make color transparencies. The Image Library is organized around body
systems and medical specialties. The library includes various anatomy, physiology, and pathol-
ogy graphics of different levels of complexity. Instructors can search and select the graphics that
best apply to their teaching situation. This is an ideal resource to enhance your teaching pre-
sentation of medical terminology or anatomy and physiology.

ISBN 978-1-4180-3928-8

COMPLETE MEDICAL TERMINOLOGY ONLINE COURSE

Designed as a stand-alone course, this eliminates the need for a separate book. Everything is
online! Content is presented in four major sections: Study, Practice, Tests, and Reports. The
Study section includes the content from the text, along with graphics, animations, and audio
links. The Practice section includes exercises and games to reinforce learning. The Test section
includes tests with a variety of question types for each chapter. A midterm and a final exam are
also available. The Report section features learner reports and instructor reports.

Individual Course, ISBN 978-0-7668-2738-7

Educational Course, ISBN 978-0-7668-2737-0
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DELMAR’S MEDICAL TERMINOLOGY AUDIO LIBRARY

This extensive audio library of medical terminology includes three Audio CDs with more than
3,700 terms pronounced, and a software CD-ROM. The CD-ROM presents terms organized by
body systems, medical specialty, and general medical term categories. The user can search for a
specific term by typing in the term or key words, or click on a category to view an alphabetical
list of all terms within the category. The user can hear the correct pronunciation of one term or
listen to each term on the list pronounced automatically. Definitions can be viewed after hearing
the pronunciation of terms.

Institutional Version, ISBN 978-1-4018-3223-0

Individual Version, ISBN 978-1-4018-3222-3

DELMAR’S MEDICAL TERMINOLOGY CD-ROM
INSTITUTIONAL VERSION

This is an exciting interactive reference, practice, and assessment tool designed to complement any
medical terminology program. Features include the extensive use of multimedia—animations,
video, graphics, and activities—to present terms and word-building features. Difficult functions,
processes, and procedures are included, so learners can more effectively learn from a textbook.
ISBN 978-0-7668-0979-6

DELMAR’S MEDICAL TERMINOLOGY FLASH!
COMPUTERIZED FLASHCARDS

Learn and review more than 1,500 medical terms using this unique electronic flashcard
program. Flash! is a computerized flashcard-type question-and-answer association program
designed to help users learn correct spellings, definitions, and pronunciations. The use of
graphics and audio clips make it a fun and easy way for users to learn and test their knowledge
of medical terminology.

ISBN 978-0-7668-4320-2

FUNDAMENTALS OF ANATOMY AND PHYSIOLOGY
ONLINE COURSE

This fully developed online course introduces learners with little or no prior biology knowledge
to the complex and exciting world of anatomy and physiology. The course is a complete inter-
active online learning solution. Chapter content is organized around body systems and focuses
on how each system works together to promote homeostasis. Full-color art, 3-D anatomical ani-
mations, audio, and “bite-size” chunks of content fully engage the learner. Interactive games
such as image labeling, concentration, and championship reinforce learning. Powerful customi-
zation tools allow administrators to individualize the course and assessment tools, while exten-
sive tracking features allow administrators to monitor learner performance and progress.
Anatomy & Physiology Online—Academic Individual Access Code, ISBN 978-1-4180-0131-5
Anatomy & Physiology Online—Academic Institutional Access Code, ISBN 978-1-4180-0130-8
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Medical Terminology for Health Professions, Seventh Edition,
is designed to help you learn and remember medical terms
with surprising ease. The key lies in the following features.

/' Prlich \

B BODY SYSTEM OVERVIEW

Overvigw of
STRUCTURES, COMBINING FORMS, AND FUNCTIONS
OF THE SKELETAL SYSTEM

Miajer Bhrurturuy Malsted Combinieg Forme  Primary Funstium

i el o ey s The first page of each body system chapter is a chart
enleum.

SRRSO < R giving an overview of the structures, related com-
ward Velkuwe banve o orus
contus o Cramin 4 s it o eaton i bining forms, and functions most important to that
e Jom 4red preeeess tha and of thw benes
e wethwin :\:::‘::u:;::.um 1o ks sty of SyStem.
L Apamantia Cornect ana bane t2 ahothar
Speerrisl Marrrws yros apeele Furtma the liniog eF synovial j

B VOCABULARY LIST

The second page of each chapter is a 75-item vocabu-
lary list. This list includes 15 key word parts and their
meanings, and 60 important terms for the chapter with
their pronunciations. This immediately alerts you to the
key terms in the chapter and acts as a review guide.

B . Next to each term is a box so you can check off each
= term when you've learned it. The list includes the
Bttt mimn L o g o 60 terms pronounced in the StudyWARE", which is
: E‘E:E:h’::::;“y"”jl — ;}E:::?&%ﬁﬁ%:g included with the book and online, as well as on the
s e shaletal spom, optional Audio CDs.

——— | B LEARNING GOALS

" -
T The beginning of each chapter lists learning goals to
- ":-:‘_ help you understand what is expected of you as you
i ol [ . = read the text and complete the exercises. These
— il X % : ) objectives are set off with a colored bar for easy
peset /\ = identification.
A - = '

e B ALL-NEW ART PROGRAM

The all-new art program includes hundreds of photos
and full-color illustrations that help clarify the text and
contain important additional information. Review
each illustration and read its caption carefully for easy
and effective learning. There is also expanded use of
photographs and multicultural images.
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B "SOUNDS-LIKE” PRONUNCIATION SYSTEM -

W Cartilage (KAR-tih-lidj) is the smooth, rubbery,
blue-white connective tissue that acts as a shock

The sounds-like pronunciation system makes pronunciation easy by respelling absorber between bones. Cartilage, which s more

. . elastic than bone, also makes up the flexible parts
the word with syllables you can understand—and say—at a glance. Simply pro- of the skeleton such as the outer ear and.the tip of
nounce the term just as it appears in parentheses, accenting the syllables as follows: the nose,

W Articular cartilage (ar-TICK-you-lar KAR-tih-lidj)
covers the surfaces ol bones where they come
together to form joints, This cartilage makes
smooth joint movement possible and protects the

Ny~ fram rubbing against each other (Figures 3.1

B Primary (strongest) accent: capital letters and bold type

B Secondary accent: lowercase letters and bold type

B WORD PARTS

Because word parts are so important to learning medical terminology,
whenever a term made up of word parts is introduced, the definition
is followed (in parentheses) by the word parts highlighted in magenta

TABLE 3.1
. Abbeay Ralotad o Skaletal Symtam
and defined. I ..:‘:...,..'...‘T':m - A5 = o iy s
cosad raducties - CH CR = dused mduciion
i -ﬁﬂ‘-ﬂ - Oh I'Il-v il i
B PRIMARY AND SECONDARY TERMS ol e
partinl ks roplacement _ {41t PR _ partiad imas raplacaman
pebpmpalgia thesmatics 1 PR podrpigis ey
B Primary terms are the most important medical words in a chapter. | Sl e
When first introduced, the term appears in boldface and, if MATCHING WORD pasys ¢
L .. it
appropriate, is followed by the sounds-like pronunciation. These o e
L - il
are the words students need to concentrate on learning. Only L - bl durn
4 . -y
primary terms are used as correct answers in the exercises and tests. e e, e
B Secondary terms appear in orange italics. These terms are included B i g SS——;
to clarify the meaning of a primary term. Although used as MATCHING WORD pays T e

distracters in exercises, the secondary terms are not used as correct

answers in exercises or tests.
B LEARNING EXERCISES

Each chapter includes 100 Learning Exercises in a variety of formats
that require a one- or two-word written answer. Writing terms, rather
than just circling a multiple-choice option, reinforces learning and
provides practice in writing and spelling the terms.

B THE HUMAN TOUCH: CRITICAL THINKING
EXERCISE

A real-life ministory and related critical thinking questions at the end
of each chapter that involves patients and pathology helps you apply
what you are learning to the real world. There are no right or wrong
answers, but just questions to get you started thinking about and using
the new terms you have learned.
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B SYSTEM REQUIREMENTS

Minimum System Requirements:

Microsoft Windows XP w/SP 2, Windows Vista w/SP 1, Windows 7
Mac OS X 10.4, 10.5, or 10.6

Processor: Minimum required by Operating System

Memory: Minimum required by Operating System

Hard Drive Space: 540 MB

Screen resolution: 1024 x 768 pixels

CD-ROM drive

Sound card and listening device required for audio features

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

B WINDOWS SETUP INSTRUCTIONS

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

2. From My Computer, double-click the icon for the CD drive.
3. Double-click the setup.exe file to start the program.

B MAC SETUP INSTRUCTIONS

1. Insert disc into CD-ROM drive.
2. Once the disc icon appears on your desktop, double click on it to open it.

3. Double-click the StudyWARE to start the program.


www.cengage.com/support
www.adobe.com/products/flashplayer/

HOW TO USE STUDYWARE

B TECHNICAL SUPPORT

Telephone: 1-800-648-7450
Monday-Friday

8:30 A.M.-6:30 P.M. EST

E-mail: delmar.help@cengage.com

StudyWare™ is a trademark used herein under license.

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

Pentium® is a registered trademark of the Intel Corporation.

B GETTING STARTED

The StudyWARE™ software helps you learn material in

Medical Terminology for Health Professions, Seventh Edition.

As you study each chapter in the text, be sure to explore the activities
in the corresponding chapter in the software. Use StudyWARE™ as
your own private tutor.

Getting started is easy. Install the software by inserting the
CD-ROM into your computer’s CD-ROM drive and following the on-
screen instructions. When you open the software, enter your first and
last name so the software can store your quiz results. Then choose a
chapter from the menu to take a quiz or explore one of the activities.

B MENUS

You can access the menus from wherever you are in the program.
The menus include quizzes and other activities.
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B QUIZZES

Quizzes include true/false, multiple-choice, fill-in-the-blank, and
word-building questions. You can take the quizzes in both practice
mode and quiz mode. Use practice mode to improve your mastery of
the material. You have multiple tries to get the answers correct.
Instant feedback tells you whether you're right or wrong and helps
you learn quickly by explaining why an answer was correct or incor-
rect. Use quiz mode when you are ready to test yourself, and keep a
record of your scores. In quiz mode, you have one try to get the
answers right, but you can take each quiz as many times as you want.

B SCORES

You can view your last scores for each quiz and print your results to
hand in to your instructor.

B ACTIVITIES

Activities include image labeling, spelling bee, concentration,
crossword and word search puzzles, and championship. Have fun
while increasing your knowledge!

B AUDIO LIBRARY

The StudyWARE™ Audio Library is a reference that includes audio
pronunciations and definitions for more than 900 medical terms!
Use the audio library to practice pronunciation and review defini-
tions for medical terms. You can browse terms by chapter or search
by key word. Listen to pronunciations of the terms you select, or
listen to an entire list of terms.
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B ANIMATIONS

Animations expand your learning by helping you visualize
concepts related to word-building, anatomy, physiology,
and pathology.
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Primary Medical Terms Primary terms enable you to prioritize terms in your study of medical
terminology. These are the words that are shown in boldface.

Word Parts Are the Key An introduction to medical word parts and how they are used to create
complex medical terms.

Word Roots The word parts that usually, but not always, indicate the part of the
body involved.

Combining Form A combining form is a word root that has had a vowel, usually the
letter “0,"” added to the end.

Suffixes The word part attached at the end of a word that usually, but not
always, indicates the procedure, condition, disorder, or disease.

Prefixes The word part attached at the beginning of a word that usually, but not
always, indicates location, time, number, or status.

Determining Meanings on Knowledge of word parts helps decipher medical terms.

the Basis of Word Parts

Medical Dictionary Use Guidelines to make the use of a medical dictionary easier.

Pronunciation Use the easy-to-use “sounds-like” pronunciation system.

Spelling Is Always A one-letter spelling error can change the entire meaning of a term.

Important

Singular and Plural Endings ~ Unusual singular and plural endings used in medical terms.

Basic Medical Terms Terms used to describe disease conditions.

Look-Alike, Sound-Alike Clarification of confusing terms and word parts that look or
Terms and Word Parts sound alike.

Using Abbreviations Caution is always important when using abbreviations.



CHAPTER 1

Vocabulary Related to THE INTRODUCTION TO MEDICAL TERMINOLOGY

This list contains essential word parts and medical

terms for this chapter. These terms are pronounced in

the StudyWARE™ and Audio CDs that are available
for use with this text. These and the other important

primary terms are shown in boldface throughout the

chapter. , which appear in

italics, clarify the meaning of primary terms.

Word Parts

-algia pain, painful condition

dys- bad, difficult, or painful

-ectomy surgical removal, cutting out
hyper- excessive, increased

hypo- deficient, decreased

-itis inflammation

-osis abnormal condition, disease

-ostomy the surgical creation of an artificial

OoOooooOooo

opening to the body surface
-otomy cutting, surgical incision
-plasty surgical repair
-rrhage bleeding, abnormal excessive fluid

OoOonO

discharge
-rrhaphy surgical suturing
-rrhea flow or discharge
-rrhexis rupture

oooo

-sclerosis abnormal hardening

Medical Terms

[0 abdominocentesis (ab-dom-ih-noh-sen-TEE-
sis)

acronym (ACK-roh-nim)

acute

angiography (an-jee-OG-rah-fee)

appendectomy (ap-en-DECK-toh-mee)

arteriosclerosis (ar-tee-ree-oh-skleh-ROH-sis)

arthralgia (ar-THRAL-jee-ah)

colostomy (koh-LAHS-toh-mee)

cyanosis (sigh-ah-NOH-sis)

dermatologist (der-mah-TOL-oh-jist)

diagnosis (dye-ag-NOH-sis)

diarrhea (dye-ah-REE-ah)

edema (eh-DEE-mah)

endarterial (end-ar-TEE-ree-al)

eponym (EP-oh-nim)

ooooooooooooog

Oodooooooooooouooooooooooood

Oooooooooogooooooogod

erythrocyte (eh-RITH-roh-sight)

fissure (FISH-ur)

fistula (FIS-tyou-lah)

gastralgia (gas-TRAL-jee-ah)

gastritis (gas-TRY-tis)

gastroenteritis (gas-troh-en-ter-EYE-tis)

gastrosis (gas-TROH-sis)

hemorrhage (HEM-or-idj)

hepatomegaly (hep-ah-toh-MEG-ah-lee)

hypertension (high-per-TEN-shun)

hypotension (high-poh-TEN-shun)

infection (in-FECK-shun)

inflammation (in-flah-MAY-shun)

interstitial (in-ter-STISH-al)

intramuscular (in-trah-MUS-kyou-lar)

laceration (lass-er-AY-shun)

lesion (LEE-zhun)

malaise (mah-LAYZ)

mycosis (my-KOH-sis)

myelopathy (my-eh-LOP-ah-thee)

myopathy (my-OP-ah-thee)

myorrhexis (my-oh-RECK-sis)

natal (NAY-tal)

neonatology (nee-oh-nay-TOL-oh-jee)

neurorrhaphy (new-ROR-ah-fee)

otorhinolaryngology (oh-toh-rye-noh-lar-in-
GOL-oh-jee)

palpation (pal-PAY-shun)

palpitation (pal-pih-TAY-shun)

pathology (pah-THOL-oh-jee)

phalanges (fah-LAN-jeez)

poliomyelitis (poh-lee-oh-my-eh-LYE-tis)

prognosis (prog-NOH-sis)

pyoderma (pye-oh-DER-mah)

pyrosis (pye-ROH-sis)

remission

sign

supination (soo-pih-NAY-shun)

suppuration (sup-you-RAY-shun)

supracostal (sue-prah-KOS-tal)

symptom (SIMP-tum)

syndrome (SIN-drohm)

tonsillitis (ton-sih-LYE-tis)

trauma (TRAW-mah)

triage (tree-AHZH)

viral (VYE-ral)



INTRODUCTION TO MEDICAL TERMINOLOGY

LEARNING GOALS

On completion of this chapter, you should be able to:

1. Identify the roles of the four types of word
parts used in forming medical terms.

2. Use your knowledge of word parts to
analyze unfamiliar medical terms.

3. Describe the steps in locating a term in a
medical dictionary.

4. Define the commonly used word roots,
combining forms, suffixes, and prefixes
introduced in this chapter.

B PRIMARY MEDICAL TERMS

In this book, you will be introduced to many medical terms;
however, mastering them will be easier than you anticipate
because this book has many features to make learning easier:

B Primary terms appear in boldface. Learning these
terms should be your highest priority as only primary
terms are used as correct answers in the Learning
Exercises and tests.

B Secondary terms appear in orange italics. Some of
these terms are the “also known as” names for condi-
tions or procedures. Other secondary terms clarify
words used in the definitions of primary terms.

5. Use the “sounds-like” pronunciation system
to correctly pronounce the primary terms
introduced in this chapter.

6. Recognize the importance of spelling
medical terms correctly.

7. State why caution is important when using
abbreviations.

8. Recognize, define, spell, and correctly pro-
nounce the primary terms introduced in this
chapter.

B WORD PARTS ARE THE KEY

Learning medical terminology is much easier once you
understand how word parts work together to form medi-
cal terms (Figure 1.1). This book includes many aids to
help you continue reinforcing your word-building skills.

B The types of word parts and the rules for their use are
explained in this chapter. Learn these rules and follow
them.

B When a term is made up of recognizable word parts,
these word parts and their meanings are included with
the definition of that term. These word parts appear in

magenta.

© Delmar, Cengage Learning (2013)

FIGURE 1.1 Word parts (word roots, combining forms, suffixes, and prefixes) make up most medical terms.



CHAPTER 1

B The Learning Exercises for each chapter include a

“Challenge Word Building” section to help develop
your skills in working with word parts.

B The Word Part Review follows Chapter 2. This section

provides additional word part practice and enables
you to evaluate your progress toward mastering the
meaning of these word parts.

The Four Types of Word Parts

The four types of word parts used to create medical terms

are: word roots, combining forms, suffixes, and pre-

fixes. Guidelines for their use are shown in Table 1.1.

1.

A word root contains the basic meaning of the term.
In medical terminology, this word part usually, but not
always, indicates the involved body part. For example,
the word root meaning stomach is gastr.

. A combining form is a word root with a combining

vowel added at the end. For example, the combining
form meaning stomach is gastr/o. This form is used
when a suffix beginning with a consonant is added.
When a combining form appears alone, it is shown
with a back slash (/) between the word root and the
combining vowel.

. A suffix usually, but not always, indicates the proce-

dure, condition, disorder, or disease.
A suffix always comes at the end of the word.

You'll know a word part is a suffix when it is shown
with a hyphen (-) preceding it. For example, the suffix
-itis means inflammation.

. A prefix usually, but not always, indicates location,

time, number, or status.

A prefix always comes at the beginning of a word.

TABLE 1.1
Word Part Guidelines

e A word root cannot stand alone. A suffix
must always be added at the end of the
word to complete the term.

® The rules for creating a combining form by
adding a vowel apply when a suffix begin-
ning with a consonant is added to a word
root.

® When a prefix is added, it is always placed
at the beginning of the word.

B You'll know a word part is a prefix when it is shown

followed by a hyphen (-). For example, hyper- means
excessive or increased.

B WORD ROOTS

Word roots act as the foundation for most medical terms.
They usually, but not always, describe the part of the
body that is involved (Figure 1.2). As shown in
Table 1.2, some word roots indicate color.

CIT TGS connecrion

Play an interactive game labeling word parts
on your StudyWARE™.

Spinal cord
(myel/o)

Bone
(oste/o)

© Delmar, Cengage Learing (2013)

FIGURE 1.2 Word roots, shown here as combining forms,
usually indicate the involved body part.
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TABLE 1.2

Word Roots and Combining Forms Indicating Color

[
cyan/o means blue

Cyanosis (sigh-ah-NOH-sis) is blue discoloration of the skin caused by a

lack of adequate oxygen in the blood (cyan means blue, and -osis means
abnormal condition or disease).

erythr/o means red

An erythrocyte (eh-RITH-roh-sight) is a mature red blood cell (erythr/o

means red, and -cyte means cell).

leuk/o means white

melan/o means black

A leukocyte (LOO-koh-sight) is a white blood cell (leuk/o means white,
and -cyte means cell).

Melanosis (mel-ah-NOH-sis) is any condition of unusual deposits of black

pigment in body tissues or organs (melan means black, and -osis means
| abnormal condition or disease).

poli/o means gray

Poliomyelitis (poh-lee-oh-my-eh-LYE-tis) is a viral infection of the gray
matter of the spinal cord (poli/o means gray, myel means spinal cord, and

-itis means inflammation).

Combining Forms Vowels

A combining form includes the vowel that has been
added to the end of a word root. For example, gastr/o is
the combining form of the word root for stomach. The
letter “0” is the most commonly used combining vowel,
and under certain conditions, this is added to make the
resulting medical term easier to pronounce. The rules for
the use of a combining vowel are:

B When two word roots are joined, a combining vowel is
always added to the first word root. A combining vowel
is used with the second word root only if the suffix
begins with a consonant.

B For example, the term gastroenteritis combines two
word roots with a suffix: when gastr/o (stomach) is
joined with enter/o (small intestine), the combining
vowel is used with gastr/o.

B The word root enter is joined to -itis without a
combining vowel because this suffix begins with a
vowel. Gastroenteritis (gas-troh-en-ter-EYE-tis) is an
inflammation of the stomach and small intestine.

B SUFFIXES

A suffix is always added at the end of a word to complete that
term. In medical terminology, suffixes usually, but not always,
indicate a procedure, condition, disorder, or disease.

A combining vowel is used when the suffix begins with
a consonant. For example, when neur/o (nerve) is joined

with the suffix -plasty (surgical repair) or -rrhaphy (surgi-
cal suturing), the combining vowel “0” is used because
-plasty and -rrhaphy both begin with a consonant.

B Neuroplasty (NEW-roh-plas-tee) is the surgical repair
of a nerve.

B Neurorrhaphy (new-ROR-ah-fee) is suturing together
the ends of a severed nerve.

A combining vowel is not used when the suffix begins
with a consonant. For example, the word root tonsill
means tonsils. The suffix that is added to complete the
term tells what is happening to the tonsils (Figure 1.3).

B Tonsillitis (ton-sih-LYE-tis) is an inflammation of the
tonsils (tonsill means tonsils, and -itis means
inflammation).

H A tonsillectomy (ton-sih-LECK-toh-mee) is the surgical
removal of the tonsils (tonsill means tonsils, and -ectomy
means surgical removal).

Suffixes as Noun Endings

A is a word that is the name of a person, place, or
thing. In medical terminology, some suffixes change the
word root into a noun. For example, the cranium (KRAY-
nee-um) is the portion of the skull that encloses the brain
(crani means skull, and -um is a noun ending). Other
suffixes complete the term by changing the word root
into a noun. Suffixes that are commonly used as noun
endings are shown in Table 1.3.
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TONSILL
(tonsil, tonsils)

-ITIS

(inflammation)

TONSILLITIS
(inflammation of the tonsils)
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FIGURE 1.3 The term tonsillitis is created by adding the suffix -itis to the word root tonsill.

TABLE 1.3
Suffixes as Noun Endings

i -a -um -y

-e -us

Suffixes Meaning “Pertaining To"

An adjective is a word that defines or describes a thing. In
medical terminology, many suffixes meaning “pertaining
to” are used to change the meaning of the word root into
an adjective. For example, the term cardiac (KAR-dee-ack)
is an adjective that means pertaining to the heart (cardi
means heart, and -ac means pertaining to). Commonly
used suffixes meaning “pertaining to” are shown in
Table 1.4.

TABLE 1.4
Suffixes Meaning “Pertaining To"

i -ac -eal -ior

-al -ical -ory
E -an -ial -ous
|

-ar -ic -tic

-ary -ine

Suffixes Meaning “Abnormal
Condition”
In medical terminology, many suffixes, such as -osis, mean

“abnormal condition or disease.” For example, gastrosis
(gas-TROH-sis) means any disease of the stomach

(gastr means stomach, and -osis means abnormal
condition or disease). Commonly used suffixes meaning
“abnormal condition or disease” are shown in Table 1.5.

TABLE 1.5
Suffixes Meaning “Abnormal Condition”
i -ago -iasis -osis
-esis -ion
-ia -ism

Suffixes Related to Pathology

Pathology (pah-THOL-oh-jee) is the study of all aspects
of diseases (path means disease, and -ology means study
of). Suffixes related to pathology describe specific disease
conditions.

M -algia means pain and suffering. Gastralgia (gas-TRAL-
jee-ah), also known as a stomachache, means pain
in the stomach (gastr means stomach, and -algia
means pain).

B -dynia also means pain. Gastrodynia (gas-troh-DIN-
ee-ah) also means pain in the stomach (gastr/o means
stomach, and -dynia means pain). Although -dynia
has the same meaning as -algia, it is not used as
commonly. (Figure 1.4.)

M -itis means inflammation. Gastritis (gas-TRY-tis) is an
inflammation of the stomach (gastr means stomach,
and -itis means inflammation).

B -megaly means enlargement. Hepatomegaly (hep-ah-
toh-MEG-ah-lee) is abnormal enlargement of the liver
(hepat/o means liver, and -megaly means enlargement).

B -malacia means abnormal softening. Arteriomalacia
(ar-tee-ree-oh-mah-LAY-shee-ah) is the abnormal
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B -centesis is a surgical puncture to remove fluid for
diagnostic purposes or to remove excess fluid. Abdo-
minocentesis (ab-dom-ih-noh-sen-TEE-sis) is the
surgical puncture of the abdominal cavity to remove
fluid (abdomin/o means abdomen, and -centesis
means a surgical puncture to remove fluid).

B -graphy means the process of producing a picture or
record. Angiography (an-jee-OG-rah-fee) is the pro-
cess of producing a radiographic (x-ray) study of blood
vessels after the injection of a contrast medium to
make these blood vessels visible (angi/o means blood
vessel, and -graphy means the process of recording).

B -gram means a picture or record. An angiogram
(AN-jee-oh-gram) is the resulting film that is produced
by angiography (angi/o means blood vessel, and
-gram means a picture or record).

B -plasty means surgical repair. Myoplasty (MY-oh-
plas-tee) is the surgical repair of a muscle (my/o
means muscle, and -plasty means surgical repair).

B -scopy means visual examination. Arthroscopy
(ar-THROS-koh-pee) is the visual examination of the

internal structure of a joint (arthr/o means joint, and

iStockphoto/Catalin Petolea

-scopy means visual examination).

FIGURE 1.4 Gastrodynia and gastralgia are both terms
meaning stomach pain. The “Double R"” Suffixes

. . . Suffixes beginning with two rs, often referred to as the
softening of the walls of an artery or arteries (arteri/o “ N . .
] double Rs,” can be particularly confusing. They are

means artery, and -malacia means abnormal soften-
. . . . . grouped together here to help you understand the word
ing). Notice that -malacia is the opposite of -sclerosis. .
parts and to remember the differences.

B -necrosis means tissue death. Arterionecrosis (ar-tee- . .
.. . B -rrhage and -rrhagia mean bleeding; however, they
ree-oh-neh-KROH-sis) is the tissue death of an artery .
are most often used to describe sudden, severe bleed-

ing. A hemorrhage (HEM-or-idj) is the loss of a large
amount of blood in a short time (hem/o means blood,

or arteries (arteri/o means artery, and -necrosis
means tissue death).

B -sclerosis means abnormal hardening. Arteriosclero- and -rrhage means abnormal excessive fluid

sis (ar-tee-ree-oh-skleh-ROH-sis) is the abnormal discharge). This term also means to bleed.
hardening of the walls of an artery or arteries (arteri/o . .
. B -rrhaphy means surgical suturing to close a wound
means artery, and -sclerosis means abnormal hard- . .
and includes the use of sutures, staples, or surgical

glue. Myorrhaphy (my-OR-ah-fee) is the surgical

suturing of a muscle wound (my/o means muscle, and

ening). Notice that -sclerosis is the opposite of
-malacia.

B -stenosis means abnormal narrowing. Arteriostenosis -rrhaphy means surgical suturing).

ar-tee-ree-oh-steh-NOH-sis) is the abnormal narrow-
( ) B -rrhea means flow or discharge and refers to the flow

of most body fluids. Diarrhea (dye-ah-REE-ah) is the
frequent flow of loose or watery stools (dia- means

ing of an artery or arteries (arteri/o means artery, and
-stenosis means abnormal narrowing).

through, and -rrhea means flow or discharge).

Suffixes Related to Procedures B -rrhexis means rupture. Myorrhexis (my-oh-RECK-

Some suffixes identify the procedure that is performed on sis) is the rupture of a muscle (my/o means muscle,
the body part identified by the word root. and -rrhexis means rupture).
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PRE .
(before)

PRENATAL
(the time and events before birth)
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FIGURE 1.5 The term prenatal is created by joining the suffix -al to the word root nat and then adding the prefix pre-.

B PREFIXES

A prefix is added to the beginning of a word to influence
the meaning of that term. Prefixes usually, but not always,
indicate location, time, or number. See Table 1.6 for a list
of prefixes describing direction, quantity, size, and
amount. The term natal (NAY-tal) means pertaining to
birth (nat means birth, and -al means pertaining to).

The following examples show how prefixes change the

meaning of this term (Figures 1.5-1.8).

B Prenatal (pre-NAY-tal) means the time and events
before birth (pre- means before, nat means birth, and
-al means pertaining to).

B Perinatal (pehr-ih-NAY-tal) refers to the time and
events surrounding birth (peri- means surrounding,
nat means birth, and -al means pertaining to). This is
the time just before, during, and just after birth.

B Postnatal (pohst-NAY-tal) refers to the time and
events after birth (post- means after, nat means birth,
and -al means pertaining to).

TABLE 1.6

Prefixes Describing Direction, Quantity,
Size, and Amount

I ab- away from, nega- ad- toward, to, in
tive, absent the direction of
dextr/o right side sinistr/o left side
ex- out of, outside, in- in, into, not,
away from without
macro- large, abnormal  micr/o, micro-
size, or long small
i mega-, megal/o large, olig/o scanty, few
§ great
; pre- before post- after, behind

‘o

iStockphoto/Chris Downie

FIGURE 1.6 The prenatal development of a fetus
(baby).

Jozsef Szasz-Fabian/www.Shutterstock.com

FIGURE 1.7 A perinatal event of the umbilical cord being

cut immediately after the baby is born.

FIGURE 1.8 A joyful postnatal moment as the parents
bond with their new baby.

© Delmar, Cengage Learning (2013)
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TABLE 1.7
Contrasting Prefixes

ab- means away from.
Abnormal means not normal or away from normal.

dys- means bad, difficult, or painful.

Dysfunctional means an organ or body part that is not

working properly.

hyper- means excessive or increased.

Hypertension is higher-than-normal blood pressure.

- inter- means between or among.

. of a tissue.

sub- means under, less, or below.
Subcostal means below a rib or ribs.

Contrasting and Confusing Prefixes

Some prefixes are confusing because they are similar in
spelling, but opposite in meaning. The more common
prefixes of this type are summarized in Table 1.7.

(Study\WARE EITEIETN

Watch an animation on How Word Parts
Work Together in the StudyWARE™.

B DETERMINING MEANINGS ON
THE BASIS OF WORD PARTS

Knowing the meaning of the word parts often makes it
possible to figure out the definition of an unfamiliar med-
ical term.

Taking Terms Apart

To determine a word’s meaning by looking at the com-
ponent pieces, you must first separate it into word
parts.

B Always start at the end of the word, with the suffix, and
work toward the beginning.

Interstitial means between, but not within, the parts

ad- means toward or in the direction of.
Addiction means drawn toward or a strong
dependence on a drug or substance.

eu- means good, normal, well, or easy.
Eupnea means easy or normal breathing.

hypo- means deficient or decreased.
Hypotension is lower-than-normal blood
pressure.

intra- means within or inside.
Intramuscular means within the muscle.

super-, supra- mean above or excessive.
Supracostal means above or outside the ribs.

B As you separate the word parts, identify the meaning
of each. Identifying the meaning of each part should
give you a definition of the term.

B Because some word parts have more than one
meaning, it also is necessary to determine the context
in which the term is being used. As used here,

means to determine which body system this
term is referring to.

B If you have any doubt, use your medical dictionary to
double-check your definition.

B Be aware that not all medical terms are made up of
word parts.

An Example to Take Apart

Look at the term otorhinolaryngology (oh-toh-rye-noh-
lar-in-GOL-oh-jee) as shown in Figure 1.9. It is made up
of two combining forms, a word root, and a suffix. This is
how it looks when the word parts have been separated by
working from the end to the beginning.

B The suffix -ology means the study of.
B The word root laryng means larynx or throat. The

combining vowel is not used here, because the word
root is joining a suffix that begins with a vowel.

B The combining form rhin/o means nose. The com-
bining vowel is used here because the word root rhin
is joining another word root.
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OTORHINOLARYNGOLOGY

(study of the ears,
nose, and throat)

OT/O RHIN/O
(ear) (nose)

(throat)
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FIGURE 1.9 To determine the meaning of a medical term, the word parts are separated working from the end of the word

toward the beginning.

B The combining form ot/o means ear. The combining
vowel is used here because the word root ot is joining
another word root.

B Together they form oforhinolaryngology, which is the
study of the ears, nose, and throat (ot/o means ear,
rhin/o means nose, laryng means throat, and -ology
means study of). Note: Laryng/o also means larynx
and is discussed in Chapter 7.

B Because this is such a long term, this specialty is
frequently referred to as ENT (ears, nose, and throat).

B A shortened version of this term is otolaryngology
(oh-toh-lar-in-GOL-oh-jee), which is the study of the
ears and larynx or throat (ot/o means ears, laryng
means larynx, and -ology means study of).

CT AR connecrion |

Watch the Combining Word Roots animation
in the StudyWARE™.

Guessing at Meanings

When you are able to guess at the meaning of a term on
the basis of its word parts, you must always double-check
for accuracy because some terms have more than one
meaning. For example, look at the term lithotomy (lih-
THOT-oh-mee):

B On the basis of word parts, a lithotomy is a surgical
incision for the removal of a stone (lith means stone,
and -otomy means a surgical incision). This meaning
is discussed further in Chapter 9.

B However, lithotomy is also the name of an
examination position in which the patient is lying
on her back with her feet and legs raised and sup-
ported in stirrups. The term is used to describe this
position because in the early days, this was the

preferred position for lithotomy surgery. This term is
discussed further in Chapter 15.

B This type of possible confusion is one of the many
reasons why a medical dictionary is an important
medical terminology tool.

B MEDICAL DICTIONARY USE

Learning to use a medical dictionary and other resources
to find the definition of a term is an important part of
mastering the correct use of medical terms. The following
tips for dictionary use apply whether you are working
with a traditional book-form dictionary or with electronic
dictionary software, websites, or applications on your
computer or handheld device.

If You Know How to Spell the Word

When starting to work with an unfamiliar print dictionary,
spend a few minutes reviewing its user guide, table of
contents, and appendices. The time you spend reviewing
now will be saved later when you are looking up unfamil-
iar terms.

Bl On the basis of the first letter of the word, start in the
appropriate section of the dictionary. Look at the top
of the page for clues. The top left word is the first term
on the page. The top right word is the last term on that
page.

B Next, look alphabetically for words that start with the
first and second letters of the word you are research-
ing. Continue looking through each letter until you
find the term you are looking for.

B When you think you have found it, check the spelling
very carefully, letter by letter, working from left to
right. Terms with similar spellings have very different
meanings.

B When you find the term, carefully check all of the
definitions.



If You Do Not Know How to
Spell the Word

Listen carefully to the term, and write it down. If you can-
not find the word on the basis of your spelling, start look-
ing for alternative spellings based on the beginning sound
as shown in Table 1.8. Note: All of these examples are in
this textbook. However, you could practice looking them
up in the dictionary!

Look Under Categories

Most print dictionaries use categories such as Diseases
and Syndromes to group disorders with these terms in
their titles. For example:

B Venereal disease would be found under Disease, venereal.

B Fetal alcohol syndrome would be found under Syn-
drome, fetal alcohol.

B When you come across such a term and cannot find it
listed by the first word, the next step is to look under
the appropriate category.

Multiple-Word Terms

When you are looking for a term that includes more
than one word, begin your search with the last term.
If you do not find it there, move forward to the next
word.

TABLE 1.8
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B For example, congestive heart failure is sometimes
listed under heart failure, congestive. This term is dis-
cussed in Chapter 5.

Searching for Definitions on the
Internet

Internet search engines are valuable resources in finding
definitions and details about medical conditions and
terms; however, it is important that you rely on a site,
such as the National Institutes of Health (NIH) website
(http://www.nih.gov), which is known to be a reputable
information source.

B For better results, an Internet search should include
visits to at least two reputable sites. If there is a major
difference in the definitions, go on to a third site.
Sometimes a search engine will recommend a site that is
not appropriate but appears because it paid to be listed.

B Beware of suggested search terms. If you do not spell a
term correctly, a website may guess what you were
searching for. Make sure to double-check that the term
you are defining is the intended term.

The same caution applies to medical dictionary
applications on handheld devices. Make sure that the
application comes from a reputable source, and always
double-check that this definition is for the term that you
intended to look up.

Guidelines to Looking Up the Spelling of Unfamiliar Terms

If it sounds like It may begin with

Example

F F flatus (FLAY-tus) [see Chapter 8]
PH phlegm (FLEM) [see Chapter 7]
J G gingivitis (jin-jih-VYE-tis) [see Chapter 8]
J jaundice (JAWN-dis) [see Chapter 8]
K C crepitus (KREP-ih-tus) [see Chapter 3]
CH cholera (KOL-er-ah) [see Chapter 8]
K kyphosis (kye-FOH-sis) [see Chapter 3]
| Qu quadriplegia (kwad-rih-PLEE-jee-ah) [see Chapter 4]
| S C cytology (sigh-TOL-oh-jee) [see Chapter 2]
' PS psychologist (sigh-KOL-oh-jist) [see Chapter 10]
S serum (SEER-um) [see Chapter 5]
Z X xeroderma (zee-roh-DER-mah) [see Chapter 12]

Z zygote (ZYE-goht) [see Chapter 14]


http://www.nih.gov
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B PRONUNCIATION

A medical term is easier to understand and remember
when you know how to pronounce it properly. To help
you master the pronunciation of new terms, a commonly
accepted pronunciation of that word appears in parenthe-
ses next to the term. Audio for the terms on the vocabu-
lary list is available in the student StudyWARE™.

The sounds-like pronunciation system is used in
this textbook. Here the word is respelled using normal
English letters to create sounds that are familiar. To pro-
nounce a new word, just say it as it is spelled in the
parentheses.

B The part of the word that receives the primary (most)
emphasis when you say it is shown in uppercase
boldface letters. For example, edema (eh-DEE-mah) is
swelling caused by an abnormal accumulation of fluid
in cells, tissues, or cavities of the body.

B A part of the word that receives secondary (less) emphasis
when you say it is shown in boldface lowercase letters. For
example, appendicitis (ah-pen-dih-SIGH-tis) means an
inflammation of the appendix (appendic means appen-
dix, and -itis means inflammation).

A Word of Caution

Frequently, there is more than one correct way to pro-
nounce a medical term.

B The pronunciation of many medical terms is based on
their Greek, Latin, or other foreign origin. However,
there is a trend toward pronouncing terms as they
would sound in English.

B The result is more than one “correct” pronunciation
for a term. The text shows the most commonly
accepted pronunciation.

B If your instructor prefers an alternative pronunciation,
follow the instructions you are given.

B SPELLING IS ALWAYS IMPORTANT

Accuracy in spelling medical terms is extremely important!
B Changing just one or two letters can completely change
the meaning of a word—and this difference literally

could be a matter of life or death for the patient.

B The section “Look-Alike, Sound-Alike Terms and Word
Parts” later in this chapter will help you become aware of
some terms and word parts that are frequently confused.

B The spelling shown in this text is commonly
accepted in the U.S. You may encounter alternative
spellings used in England, Australia, and Canada.

B SINGULAR AND PLURAL ENDINGS

Many medical terms have Greek or Latin origins. As a
result of these different origins, there are unusual rules
for changing a singular word into a plural form. In addi-
tion, English endings have been adopted for some com-
monly used terms.

B Table 1.9 provides guidelines to help you better
understand how these plurals are formed.

B Also, throughout the text, when a term with an
unusual singular or plural form is introduced, both
forms are included. For example, the phalanges
(fah-LAN-jeez) are the bones of the fingers and toes
(singular, phalanx) (Figure 1.10).

B BASIC MEDICAL TERMS TO
DESCRIBE DISEASES

Some of the medical terms that are used to describe dis-
eases and disease conditions can easily be confusing.
Some of the more common terms of this type are
described in Table 1.10. You will find that studying the
groups of three as they are shown in the table makes it
easier to master these terms.

B LOOK-ALIKE, SOUND-ALIKE
TERMS AND WORD PARTS

This section highlights some frequently used terms and
word parts that are confusing because they look and
sound alike. However, their meanings are very different.
It is important that you pay close attention to these terms
and word parts as you encounter them in the text.

arteri/o, ather/o, and arthr/o

M arteri/o means artery. Endarterial (end-ar-TEE-
ree-al) means pertaining to the interior or lining of an
artery (end- means within, arteri means artery, and
-al means pertaining to).

B ather/o means plaque or fatty substance. An ather-
oma (ath-er-OH-mah) is a fatty deposit within the wall
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TABLE 1.9
Guidelines to Unusual Plural Forms
[
Guideline Singular Plural
If the singular term ends in the suffix -a, the plural is usually formed by bursa bursae
changing the ending to -ae. vertebra vertebrae
If the singular term ends in the suffix -ex or -ix, the plural is usually appendix appendices
formed by changing these endings to -ices. index indices
If the singular term ends in the suffix -is, the plural is usually formed by diagnosis diagnoses
changing the ending to -es. metastasis metastases
If the singular term ends in the suffix -itis, the plural is usually formed by  arthritis arthritides
| changing the -is ending to -ides. meningitis meningitides
I If the singular term ends in the suffix -nx, the plural is usually formed by phalanx phalanges
| the -x ending to -ges. meninx meninges
If the singular term ends in the suffix -on, the plural is usually formed by criterion criteria
changing the ending to -a. ganglion ganglia

If the singular term ends in the suffix -um, the plural usually is formed by  diverticulum  diverticula

changing the ending to -a. ovum ova
If the singular term ends in the suffix -us, the plural is usually formed by alveolus alveoli
changing the ending to -i. malleolus malleoli

“a p

Phalanges J: .I \“)
(plural) \ '.[ ( _,f(a
'r K be® : Phalanx
T—‘L I (singular)
|||
(5 )
f .
I\\'. I
'.‘\I IIIII.' f
\ | \/

FIGURE 1.10 Singular and plural endings. A phalanx is
one finger or toe bone. Phalanges are more than one
finger or toe bones.
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of an artery (ather means fatty substance, and -oma
means tumor).

arthr/o means joint. Arthralgia (ar-THRAL-jee-ah)
means pain in a joint or joints (arthr means joint, and
-algia means pain).

-ectomy, -ostomy, and -otomy

B -ectomy means surgical removal. An appendectomy

(ap-en-DECK-toh-mee) is the surgical removal of the
appendix (append means appendix, and -ectomy
means surgical removal).

-ostomy means the surgical creation of an artificial
opening to the body surface. A colostomy (koh-LAHS-
toh-mee) is the surgical creation of an artificial excre-
tory opening between the colon and the body surface
(col means colon, and -ostomy means the surgical
creation of an artificial opening).

-otomy means cutting or a surgical incision. A colotomy
(koh-LOT-oh-mee) is a surgical incision into the colon
(col means colon, and -otomy means a surgical incision).
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TABLE 1.10

Basic Medical Terms to Describe Disease Conditions

[
A sign is objective evidence

of disease such as a fever.

means the sign
can be evaluated or mea-
sured by the patient or
others.

A diagnosis (dye-ag-NOH-sis)
(DX) is the identification of a
disease (plural, diagnoses).
To is the process
of reaching a diagnosis.

i An acute condition has a
rapid onset, a severe course,
and a relatively short
duration.

A disease is a condition in
which one or more body
parts are not functioning
normally. Some diseases are
named for their signs and
symptoms. For example,

(CFS) is a persistent over-

whelming fatigue of unknown
origin (see Chapter 4).

Fissure and Fistula

A symptom (SIMP-tum) is sub-
jective evidence of a disease,
such as pain or a headache.

means that it can be
evaluated or measured only by
the patient.

A differential diagnosis (D/DX),
(R/O) is
an attempt to determine which
one of several diseases can be
causing the signs and symptoms
that are present.

also known as a

A chronic condition is of long
duration. Although such dis-
eases can be controlled, they are
rarely cured.

An eponym (EP-oh-nim) is a dis-
ease, structure, operation, or
procedure named for the person
who discovered or described it
first. For example,

is named for German
neurologist Alois Alzheimer (see
Chapter 10).

A syndrome (SIN-drohm) is a set
of the signs and symptoms that
occur together as part of a specific
disease process.

A prognosis (prog-NOH-sis) is a
prediction of the probable course
and outcome of a disorder (plural,
prognoses).

A remission is the temporary, par-
tial, or complete disappearance of
the symptoms of a disease without
having achieved a cure.

An acronym (ACK-roh-nim) is a
word formed from the initial letter
of the major parts of a compound
term. For example, the acronym
laser stands for light amplification
by stimulated emission of radia-
tion (see Chapter 12).

Infection and Inflammation

H A fissure (FISH-ur) is a groove or crack-like sore of the
skin (see Chapter 12). This term also describes normal
folds in the contours of the brain.

H A fistula (FIS-tyou-lah) is an abnormal passage, usu-
ally between two internal organs or leading from an
organ to the surface of the body. A fistula may be due
to surgery, injury, or the draining of an abscess.

lleum and llium

B The ileum (ILL-ee-um) is the last and longest portion
of the small intestine. Memory aid: ileum is spelled
with an e as in intestine.

B The ilium (ILL-ee-um) is part of the hip bone. Memory
aid: ilium is spelled with an i as in hip. (Figure 1.11)

B Although the suffix -itis means inflammation, it also is
commonly used to indicate infection.

B An infection (in-FECK-shun) is the invasion of the
body by a pathogenic (disease-producing) organism.
The infection can remain localized (near the point of
entry) or can be systemic (affecting the entire body).
Signs and symptoms of infection include malaise,
chills and fever, redness, heat and swelling, or exudate
from a wound.

B Malaise (mah-LAYZ) is a feeling of general discomfort
or uneasiness that is often the first indication of an
infection or other disease.

B An exudate (ECKS-you-dayt) is fluid, such as pus, that
leaks out of an infected wound.
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FIGURE 1.11 There is only one letter difference between ileum and ilium, but they are very different parts of the body.

B Inflammation (in-flah-MAY-shun) is a localized

response to an injury or to the destruction of tissues.

The key indicators of inflammation are (1)
(redness), (2) (heat), (3)

(swelling), and (4) . These are caused by extra
blood flowing into the area as part of the healing
process.

Laceration and Lesion

B A laceration (lass-er-AY-shun) is a torn or jagged
wound or an accidental cut wound.

B A lesion (LEE-zhun) is a pathologic change of the
tissues due to disease or injury.

Mucous and Mucus

B The adjective mucous (MYOU-kus) describes the
specialized membranes that line the body
cavities.

B The noun mucus (MYOU-kus) is the name of the fluid
secreted by these mucous membranes.

myc/o, myel/o, and my/o

B myc/o means fungus. Mycosis (my-KOH-sis)
describes any abnormal condition or disease caused
by a fungus (myc means fungus, and -osis means
abnormal condition or disease).

B myel/o means bone marrow or spinal cord. The term
myelopathy (my-eh-LOP-ah-thee) describes any path-
ologic change or disease in the spinal cord (myel/o
means spinal cord or bone marrow, and -pathy means
disease).

B my/o means muscle. The term myopathy (my-OP-
ah-thee) describes any pathologic change or disease of
muscle tissue (my/o means muscle, and -pathy means
disease).

-ologist and -ology

B -ologist means specialist. A dermatologist (der-mah-
TOL-oh-jist) is a physician who specializes in diag-
nosing and treating disorders of the skin (dermat
means skin, and -ologist means specialist).

B -ology means the study of. Neonatology (nee-oh-nay-
TOL-oh-jee) is the study of disorders of the newborn
(neo- means new, nat means birth, and -ology means
study of).

Palpation and Palpitation

H Palpation (pal-PAY-shun) is an examination tech-
nique in which the examiner’s hands are used to feel
the texture, size, consistency, and location of certain
body parts.

H Palpitation (pal-pih-TAY-shun) is a pounding or
racing heart.
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FIGURE 1.12 Triage describes the process through which emergency personnel arriving on an accident scene identify
which of the injured require care first and where they can be treated most effectively.

pyel/o, py/o, and pyr/o

B pyel/o means renal pelvis, which is part of the kidney.
Pyelitis (pye-eh-LYE-tis) is an inflammation of the
renal pelvis (pyel means renal pelvis, and -itis means
inflammation).

B py/o means pus. Pyoderma (pye-oh-DER-mabh) is any
acute, inflammatory, pus-forming bacterial skin infec-
tion such as impetigo (py/o means pus, and
-derma means skin).

B pyr/o means fever or fire. Pyrosis (pye-ROH-sis), also
known as heariburn, is discomfort due to the regur-
gitation of stomach acid upward into the esophagus
(pyr means fever or fire, and -osis means abnormal
condition or disease).

Supination and Suppuration

B Supination (soo-pih-NAY-shun) is the act of rotating
the arm so that the palm of the hand is forward or
upward.

B Suppuration (sup-you-RAY-shun) is the formation or
discharge of pus.

Triage and Trauma

B Triage (tree-AHZH) is the medical screening of
patients to determine their relative priority of need and
the proper place of treatment. (Figure 1.12)

B Trauma (TRAW-mah) means wound or injury. These
are the types of injuries that might occur in an acci-
dent, shooting, natural disaster, or fire.

Viral and Virile

B Viral (VYE-ral) means pertaining to a virus (vir means
virus or poison, and -al means pertaining to).

B Virile (VIR-ill) means having the nature, properties, or
qualities of an adult male.

B USING ABBREVIATIONS

Abbreviations are frequently used as a shorthand way to
record long and complex medical terms; Appendix B con-
tains an alphabetized list of many of the more commonly
used medical abbreviations.


www.Shutterstock.com

INTRODUCTION TO MEDICAL TERMINOLOGY 17

B Abbreviations can also lead to confusion and
errors! Therefore, it is important that you be
very careful when using or interpreting an
abbreviation.

B For example, the abbreviation BE means both “below
elbow” (as in amputation) and “barium enema.” Just
imagine what a difference a mix-up here would make
for the patient!

B Most clinical agencies have policies for accepted
abbreviations. It is important to follow this list for the
facility where you are working.

B If there is any question in your mind about which
abbreviation to use, always follow this rule: When in
doubt, spell it out.

TABLE 1.11
Examples of Abbreviations Not to Be Used

Abbreviation Potential Problem

MS can mean either morphine
sulfate or magnesium
sulfate

QD and QOD mean daily and every oth-
er day, sometimes mistak-
en for each other

) means unit, sometimes

mistaken for O or 4

Some abbreviations should never be used (as
decided by the Joint Commission, an organization
founded in 1910 to standardize medical practices). See
Table 1.11 for examples. The Joint Commission’s latest
standards are available at http://www.jointcommission.
org. Many medical facilities have their own suggested
“do not use” abbreviation list.

CIOTAGIS) connecTion |
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this chapter.

[] Workbook Prac
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\&*P.R MO{p Downloadable audio is
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CHAPTER

MATCHING WORD PARTS 1

Write the correct answer in the middle column.

1.1.

1.2.

1.3.

1.4.

1.5.

Definition Correct Answer

bad, difficult, painful

excessive, increased

enlargement

pain, suffering

surgical removal

MATCHING WORD PARTS 2

Write the correct answer in the middle column.

1.6.

1.7.

1.8.

1.9.

1.10.

Definition Correct Answer

abnormal condition or

disease

abnormal softening

deficient, decreased

inflammation

tissue death

MATCHING WORD PARTS 3

Write the correct answer in the middle column.

1.11.

18

Definition Correct Answer

bleeding, bursting forth

LEARNING EXERCISES

Possible Answers

-algia

dys-

-ectomy

-megaly

hyper-

Possible Answers

hypo-

-itis

-malacia

-necrosis

-0sis

Possible Answers

-ostomy
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1.12.  surgical creation of an artifi- -otomy
cial opening to the body
surface
1.13.  surgical incision -plasty
1.14.  surgical repair -rrhage
1.15.  surgical suturing -rrhaphy

MATCHING WORD PARTS 4

Write the correct answer in the middle column.

Definition Correct Answer Possible Answers
1.16.  visual examination -rrhea
1.17. rupture -rrhexis
1.18. abnormal narrowing -sclerosis
1.19. abnormal hardening -scopy
1.20. flow or discharge -stenosis
DEFINITIONS

Select the correct answer, and write it on the line provided.

1.21. The term describes any pathologic change or disease in the spinal cord.

myelopathy myopathy pyelitis pyrosis

1.22.  The medical term for higher-than-normal blood pressure is

hepatomegaly hypertension hypotension supination
1.23.  The term means pertaining to birth.
natal perinatal postnatal prenatal

1.24. Pain is classified as a

diagnosis sign symptom syndrome

1.25. In the term myopathy, the suffix -pathy means

abnormal condition disease inflammation swelling
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MATCHING TERMS AND DEFINITIONS 1

Write the correct answer in the middle column.

Definition Correct Answer

Possible Answers

1.26. white blood cell acute
1.27. prediction of the probable edema
course and outcome of a
disorder
1.28. swelling caused by an ab- leukocyte
normal accumulation of fluid
in cells, tissues, or cavities of
the body
1.29. rapid onset prognosis
1.30. turning the palm of the hand supination

upward

MATCHING TERMS AND DEFINITIONS 2

Write the correct answer in the middle column.

Definition Correct Answer Possible Answers
1.31. examination procedure laceration
1.32. fluid, such as pus, that leaks lesion
out of an infected wound
1.33. pathologic tissue change palpitation
1.34. pounding heart palpation
1.35. torn or jagged wound, or an exudate

accidental cut wound

WHICH WORD?

Select the correct answer, and write it on the line provided.

1.36. The medical term describes an inflammation of the stomach.
gastritis gastrosis
1.37. The formation of pus is called

supination suppuration
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1.38. The term meaning wound or injury is

trauma triage
1.39. The term means pertaining to a virus.
viral virile
1.40. A/an is the surgical removal of the appendix.
appendectomy appendicitis

SPELLING COUNTS

Find the misspelled word in each sentence. Then write that word, spelled correctly, on the line provided.
1.41. A disease named for the person who discovered it is known as an

enaponym.

1.42. A localized response to injury or tissue destruction is called inflimmation.

1.43. A fisure of the skin is a groove or crack-like sore of the skin.

1.44. The medical term meaning suturing together the ends of a severed nerve is

neurorraphy.

1.45. The medical term meaning inflammation of the tonsils is tonsilitis.

MATCHING TERMS

Write the correct answer in the middle column.

Definition Correct Answer Possible Answers

1.46. abnormal condition or dis- syndrome
ease of the stomach

1.47. a set of signs and symptoms gastralgia
1.48. rupture of a muscle gastrosis
1.49. stomach pain pyoderma
1.50. any acute, inflammatory, myorrhexis

pus-forming bacterial skin
infection
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TERM SELECTION

Select the correct answer, and write it on the line provided.

1.51. The abnormal hardening of the walls of an artery or arteries is called

arteriosclerosis arteriostenosis arthrostenosis atherosclerosis

1.52. A fever is considered to be a

prognosis sign symptom syndrome

1.53. An inflammation of the stomach and small intestine is known as

gastralgia gastroenteritis gastritis gastrosis

1.54. The term meaning pain in a joint or joints is

arthralgia arthritis arthrocentesis atherosclerosis

1.55. A is a physician who specializes in diagnosing and treating diseases and dis-

orders of the skin.

dermatologist dermatology neurologist neurology

SENTENCE COMPLETION

Write the correct term on the line provided.

1.56. Lower-than-normal blood pressure is called
1.57. The process of recording a radiographic study of the blood vessels after the injection of a contrast

medium is known as

1.58. The term meaning above or outside the ribs is

1.59. A/An diagnosis is also known as a rule out.

1.60. A/An is an abnormal passage, usually between two internal organs or lead-

ing from an organ to the surface of the body.

TRUE/FALSE

If the statement is true, write True on the line. If the statement is false, write False on the line.

1.61. An erythrocyte is commonly known as a red blood cell.

1.62. Arteriomalacia is abnormal hardening of blood vessels of the walls of an

artery or arteries.
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1.63. A colostomy is the surgical creation of an artificial opening between the

colon and the body surface.

1.64. Malaise is often the first symptom of inflammation.

1.65. An infection is the invasion of the body by a disease-producing organism.

WORD SURGERY

Divide each term into its component word parts. Write these word parts, in sequence, on the lines provided.
When necessary, use a slash (/) to indicate a combining vowel. (You may not need all of the lines provided.)

1.66. Otorhinolaryngology is the study of the ears, nose, and throat.

1.67. The term mycosis means any abnormal condition or disease caused by a fungus.

1.68. Poliomyelitis is a viral infection of the gray matter of the spinal cord.

1.69. Neonatology is the study of disorders of the newborn.

1.70. The term endarterial means pertaining to the interior or lining of an artery.

CLINICAL CONDITIONS

Write the correct answer on the line provided.

1.71. Miguel required a/an injection. This term means that the medication was

placed directly within the muscle.

1.72.  Mrs. Tillson underwent to remove excess fluid from her abdomen.

1.73. The term laser is a/an This means that it is a word formed from the initial

letters of the major parts of a compound term.
1.74. In an accident, Felipe Valladares broke several bones in his fingers. The medical term for these injuries is

fractured
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1.75.

1.76.

1.77.

1.78.

1.79.

1.80.

In case of a major disaster Cheng Lee, who is a trained paramedic, helps perform

This is the screening of patients to determine their relative priority of need
and the proper place of treatment.
Gina’s physician ordered laboratory tests that would enable him to establish a differential

to identify the cause of her signs and symptoms.

Jennifer plans to go to graduate school so she can specialize in This

specialty is concerned with the study of all aspects of diseases.

John Randolph’s cancer went into Although this is not a cure, his

symptoms disappeared and he felt much better.
Mr. Jankowski describes that uncomfortable feeling as heartburn. The medical term for this condition

is

Phyllis was having great fun traveling until she ate some contaminated food and developed

She felt miserable and needed to stay in her hotel because of the

frequent flow of loose or watery stools.

WHICH IS THE CORRECT MEDICAL TERM?

Select the correct answer, and write it on the line provided.

1.81.

1.82.

1.83.

1.84.

1.85.

The term describes the surgical repair of a nerve.
neuralgia neurorrhaphy neurology neuroplasty
The term means loss of a large amount of blood in a short time.
diarrhea hemorrhage hepatorrhagia otorrhagia
The term means the tissue death of an artery or arteries.
arteriomalacia arterionecrosis arteriosclerosis arteriostenosis
The term means between, but not within, the parts of a tissue.
interstitial intrastitial intermuscular intramuscular
The term means enlargement of the liver.

hepatitis hepatomegaly nephromegaly nephritis
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CHALLENGE WORD BUILDING

These terms are not found in this chapter; however, they are made up of the following familiar word parts. If you
need help in creating the term, refer to your medical dictionary.

neo- = new arteri/o = artery -algia = pain and suffering
arthr/o = joint -itis = inflammation
cardi/o = heart -ologist = specialist
nat/o = birth -otomy = a surgical incision
neur/o = nerve -rrhea = flow or discharge
rhin/o = nose -scopy = visual examination

1.86. A medical specialist concerned with the diagnosis and treatment of heart disease is a/

an

1.87. The term meaning a runny nose is

1.88. The term meaning the inflammation of a joint or joints is

1.89. A medical specialist in disorders of the newborn is a/an

1.90. The term meaning a surgical incision into a nerve is a/an

1.91. The term meaning inflammation of the heart is

1.92. The term meaning pain in the nose is

1.93. The term meaning pain in a nerve or nerves is

1.94. The term meaning a surgical incision into the heart is a/an

1.95. The term meaning an inflammation of the nose is
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LABELING EXERCISES

1.96.

1.97.

1.98.

1.99.

1.100.

The combining form meaning spinal cord is

The combining form meaning muscle is

The combining form meaning bone is

The combining form meaning nerve is

The combining form meaning joint is

Spinal cord

Bone
1.98

Joint 1.100

© Delmar, Cengage Learning (2013)
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THE HUMAN TOUCH

ollc questions are designed to stimulate critical thinking through class discussion
or as a brief essay response. There are no right or wrong answers to these questions.

Baylie Hutchins sits at her kitchen table, highlighter in hand, with her medical terminology book
opened to the first chapter. Her 2-year-old son, Mathias, plays with a box of animal crackers in
his high chair, some even finding his mouth. “Arteri/o, ather/o, and arthr/o,” she mutters, lips
moving to shape unfamiliar sounds. “They’re too much alike, and they mean totally different
things.” Mathias sneezes loudly, and spots of animal cracker rain on the page, punctuating her
frustration.

“Great job, Thias,” she says wiping the text with her finger. “I planned on using the highlighter to
mark with, not your lunch.” Mathias giggles and peeks through the tunnel made by one small
hand.

“Mucous and mucus,” she reads aloud, each sounding the same. Then she remembers her tea-
cher’s tip for remembering the difference, “The long word is the membrane, and the short one is
the secretion.”

Mathias picks up an animal cracker and excitedly shouts, “Tiger, Mommy! Tiger!” “That’s right,
Thias. Good job!”

Turning back to the page she stares at the red word parts -rrhagia, -rrhaphy, -rrhea, and
-rrhexis. Stumbling over the pronunciations, Baylie closes her eyes and tries to silence the voices
in her head. “You can’t do anything right,” her ex-husband says. “Couldn’t finish if your life
depended on it,” her mother’s voice snaps.

Baylie keeps at it, “Rhin/o means nose,” as she highlights those three words, “and a rhinoceros
has a big horn on his nose.”

“Rhino!” Matthias shouts, holding up an animal cracker. Baylie laughs. We both have new things
to learn, she realizes. And we can do it!

Suggested Discussion Topics
1. Baylie needs to learn medical terminology because she wants a career in the medical field.
What study habits would help Baylie accomplish this task?

2. A support group could help empower Baylie to accomplish her goals. What people would you
suggest for this group and why?

3. How can this textbook and other resource materials help her, and you, learn medical
terminology?

4. Discuss strategies that the instructor could use and has already used to help Baylie improve her
terminology skills.
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Overview of
THE HUMAN BODY IN HEALTH AND DISEASE

Anatomic Reference Systems  Terms used to describe the location of body planes, directions, and
cavities.

Structures of the Body The cells, tissues, and glands that form the body systems that work
together to enable the body to function properly.

Genetics The genetic components that transfer characteristics from parents to
their children.

Tissues A group of similarly specialized cells that work together to perform
specific functions.

Glands A group of specialized cells that is capable of producing secretions.
Body Systems and Related Organs are somewhat independent parts of the body that perform
Organs specific functions. Organs with related functions are organized into

body systems.

Pathology The study of the nature and cause of disease that involve changes in
structure and function.
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Vocabulary Related to THE HUMAN BODY IN HEALTH AND DISEASE

communicable disease (kuh-MEW-nih-kuh-bul)
congenital disorder (kon-JEN-ih-tahl)
cytoplasm (SIGH-toh-plazm)

distal (DIS-tal)

dorsal (DOR-sal)

dysplasia (dis-PLAY-see-ah)

endemic (en-DEM-ick)

endocrine glands (EN-doh-krin)

epidemic (ep-ih-DEM-ick)

This list contains essential word parts and medical
terms for this chapter. These terms are pronounced
in the StudyWARE™ and Audio CDs that are available
for use with this text. These and the other important
primary terms are shown in boldface throughout the
chapter. , which appear in

italics, clarify the meaning of primary terms.

Word Parts epigastric region (ep-ih-GAS-trick)
[ aden/o gland etiology (ee-tee-OL-oh-jee)

[0 adip/o fat exocrine glands (ECK-soh-krin)

[0  anter/o before, front functional disorder

[  caud/o lower part of body, tail genetic disorder

[  cephal/o head geriatrician (jer-ee-ah-TRISH-un)

O eyt/o, -cyte cell hemophilia (hee-moh-FILL-ee-ah)
[l end-, endo- in, within, inside histology (hiss-TOL-oh-jee)

[ exo- out of, outside, away from homeostasis (hoh-mee-oh-STAY-sis)
[0 hist/o, histi/o tissue hyperplasia (high-per-PLAY-zee-ah)
[ -ologist specialist hypertrophy (high-PER-troh-fee)

[ -ology the science or study of hypogastric region (high-poh-GAS-trick)
[0 path/o, -pathy disease, suffering, feeling, hypoplasia (high-poh-PLAY-zee-ah)

iatrogenic illness (eye-at-roh-JEN-ick)
idiopathic disorder (id-ee-oh-PATH-ick)

emotion

[0 plas/i, plas/o, -plasia development, growth, .
. infectious disease (in-FECK-shus)
formation i inal (ING-gwih-nal)
[1 poster/o behind, toward the back 1ngu}n & na
. . . medial (MEE-dee-al)
[0  -stasis, -static control, maintenance of a

mesentery (MESS-en-terr-ee)

midsagittal plane (mid-SADJ-ih-tal)

. nosocomial infection (nos-oh-KOH-mee-al
Medical Terms in-FECK-shun)

pandemic (pan-DEM-ick)

pelvic cavity (PEL-vick)

peritoneum (pehr-ih-toh-NEE-um)
peritonitis (pehr-ih-toh-NIGH-tis)
phenylketonuria (fen-il-kee-toh-NEW-ree-ah)
physiology (fiz-ee-OL-oh-jee)

posterior (pos-TEER-ee-or)

proximal (PROCK-sih-mal)

retroperitoneal (ret-roh-pehr-ih-toh-NEE-al)
stem cells

thoracic cavity (thoh-RAS-ick)

transverse plane (trans-VERSE)

umbilicus (um-BILL-ih-kus)

vector-borne transmission

ventral (VEN-tral)

constant level

ODoooooooooooooooooooooooooooogdg

[0 abdominal cavity (ab-DOM-ih-nal)

[l adenectomy (ad-eh-NECK-toh-mee)

[0 adenocarcinoma (ad-eh-noh-kar-sih-
NOH-mah)

adenoma (ad-eh-NOH-mah)

adenomalacia (ad-eh-noh-mah-LAY-shee-ah)

adenosclerosis (ad-eh-noh-skleh-ROH-sis)

anaplasia (an-ah-PLAY-zee-ah)

anatomy (ah-NAT-oh-mee)

anomaly (ah-NOM-ah-lee)

anterior (an-TEER-ee-or)

aplasia (ah-PLAY-zee-ah)

bloodborne transmission

caudal (KAW-dal)

cephalic (seh-FAL-ick)

chromosomes (KROH-moh-sohmes)

ODoodooooooooooogdg

ODooooooooogn
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LEARNING GOALS

On completion of this chapter, you should be able to:

1. Define anatomy and physiology and the uses
of anatomic reference systems to identify the
anatomic position plus body planes, direc-
tions, and cavities.

2. Recognize, define, spell, and pronounce the
primary terms related to cells and genetics.

3. Recognize, define, spell, and pronounce
the primary terms related to the structure,

B ANATOMIC REFERENCE
SYSTEMS

Anatomic reference systems are used to describe the
locations of the structural units of the body. The simplest
anatomic reference is the one we learn in childhood: our
right hand is on the right, and our left hand on the left.
In medical terminology, there are several additional
ways to describe the location of different body parts. These
anatomical reference systems include:
B Body planes
B Body directions
M Body cavities
M Structural units
When body parts work together to perform a related

function, they are grouped together and are known as a
body system.

Anatomy and Physiology Defined
B Anatomy (ah-NAT-oh-mee) is the study of the struc-
tures of the body.

B Physiology (fiz-ee-OL-oh-jee) is the study of the
functions of the structures of the body (physi means
nature or physical, and -ology means study of).

The Anatomic Position
The anatomic position describes the body standing in
the standard position. This includes:

B Standing up straight so that the body is erect and
facing forward

M Holding the arms at the sides with the hands turned so
that the palms face toward the front.

function, pathology, and procedures of tissues
and glands.

4. Identify the major organs and functions of

the body systems.

5. Recognize, define, spell, and pronounce the

primary terms used to describe pathology,
the modes of transmission, and the types of
diseases.

The Body Planes

Body planes are imaginary vertical and horizontal lines
used to divide the body into sections for descriptive pur-
poses (Figure 2.1). These planes are aligned to a body
standing in the anatomic position.

Midsagittal plane
Right | Left

w | o

Superior
portion

— o

.~ —Transverse plane
i |
VvV

Inferior |
portion Jf
|
“‘ \
L \
\ ) (, Frontal plane
" i )
g G
Midline

FIGURE 2.1 Body planes: the midsagittal plane divides
the body into equal left and right halves. The transverse
plane divides the body into superior (upper) and inferior
(lower) portions. The frontal plane divides the body into
anterior (front) and posterior (back) portions.

© Delmar, Cengage Learning (2013)
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Midsagittal plane

Cephalic
(toward the head)

Caudal
(toward the feet)

wy @
—— Transverse plane
g

Posterior / Dorsal
Frontal plane

Anterior / Ventral
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FIGURE 2.2 Body directions: Cephalic means toward the head, and caudal means toward the feet. Anterior means toward
the front, and the front of the body is known as the ventral surface. Posterior means toward the back, and the back of the

body is known as the dorsal surface.

The Vertical Planes

A vertical plane is an up-and-down plane that is a right
angle to the horizon.

B A sagittal plane (SADJ-ih-tal) is a vertical plane
that divides the body into unequal left and right
portions.

B The midsagittal plane (mid-SADJ-ih-tal), also known
as the , is the sagittal plane that divides the
body into equal left and right halves (Figure 2.1).

B A frontal plane is a vertical plane that divides the body
into anterior (front) and posterior (back) portions. Also
known as the , it is located at right

angles to the sagittal plane (Figure 2.1).

The Horizontal Plane

A horizontal plane is a flat crosswise plane, such as the
horizon.

H A transverse plane (trans-VERSE) is a horizontal
plane that divides the body into superior (upper) and

inferior (lower) portions. A transverse plane can be
at the waist or at any other level across the body
(Figure 2.1).

(Study\WARE KEIIESIIH

Watch the Body Planes animation on the
StudyWARE™.

Body Direction Terms

The relative location of sections of the body or of an
organ can be described through the use of pairs of con-
trasting body direction terms. These terms are illustrated
in Figures 2.2 and 2.3.

B Ventral (VEN-tral) refers to the front, or belly side,
of the organ or body (ventr means belly side of the
body, and -al means pertaining to). Ventral is the
opposite of dorsal.
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FIGURE 2.3 Body directions: Proximal means situated
nearest the midline, and distal means situated farthest from
the midline. Medial means toward or nearer the midline, and
lateral means toward the side and away from the midline.

B Dorsal (DOR-sal) refers to the back of the organ
or body (dors means back of the body, and -al means
pertaining to). Dorsal is the opposite of ventral.

B Anterior (an-TEER-ee-or) means situated in the front.
It also means on the front or forward part of an organ
(anter means front or before, and -ior means pertaining
to). For example, the stomach is located anterior to
(in front of) the pancreas. Anterior is also used in refer-
ence to the ventral surface of the body. Anterior is the
opposite of posterior.

H Posterior (pos-TEER-ee-or) means situated in the back.
It also means on the back part of an organ (poster means
back or toward the back, and -ior means pertaining
to). For example, the pancreas is located posterior to
(behind) the stomach. The term posterior is also used

in reference to the dorsal surface of the body. Posterior
is the opposite of anterior.

B Superior means uppermost, above, or toward the head.
For example, the lungs are located superior to (above)
the diaphragm. Superior is the opposite of inferior.

B Inferior means lowermost, below, or toward the feet. For
example, the stomach is located inferior to (below) the
diaphragm. Inferior is the opposite of superior.

B Cephalic (seh-FAL-ick) means toward the head
(cephal means head, and -ic means pertaining to).
Cephalic is the opposite of caudal.

B Caudal (KAW-dal) means toward the lower part of
the body (caud means tail or lower part of the body,
and -al means pertaining to). Caudal is the opposite
of cephalic.

B Proximal (PROCK-sih-mal) means situated nearest
the midline or beginning of a body structure. For
example, the proximal end of the humerus (bone of
the upper arm) forms part of the shoulder. Proximal
is the opposite of distal.

B Distal (DIS-tal) means situated farthest from the
midline or beginning of a body structure. For example,
the distal end of the humerus forms part of the elbow
(Figure 2.3). Distal is the opposite of proximal.

B Medial (MEE-dee-al) means the direction toward,
or nearer, the midline. For example, the medial
ligament of the knee is near the inner surface
of the leg (Figure 2.3). Medial is the opposite of
lateral.

B Lateral means the direction toward, or nearer, the
side of the body, away from the midline. For example,
the lateral ligament of the knee is near the side of
the leg. Lateral is the opposite of medial. Bilateral
means relating to, or having, two sides.

Major Body Cavities

The two major body cavities, which are the dorsal
(back) and the ventral (front) cavities, are spaces
within the body that contain and protect internal
organs (Figure 2.4).

The Dorsal Cavity

The dorsal cavity, which is located along the back of the
body and head, contains organs of the nervous system
that coordinate body functions and is divided into two
portions:
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FIGURE 2.4 The major body cavities.

B The cranial cavity, which is located within the skull,
surrounds and protects the brain. Cranial means
pertaining to the skull.

B The spinal cavity, which is located within the spinal
column, surrounds and protects the spinal cord.

The Ventral Cavity

The ventral cavity, which is located along the front of the
body, contains the body organs that sustain homeostasis.
Homeostasis (hoh-mee-oh-STAY-sis) is the processes
through which the body maintains a constant internal
environment (home/o means constant, and -stasis
means control). The ventral cavity is divided into the fol-
lowing portions:

B The thoracic cavity (thoh-RAS-ick), also known as
the chest cavity or thorax, surrounds and protects
the heart and the lungs. The diaphragm is a muscle
that separates the thoracic and abdominal cavities.

B The abdominal cavity (ab-DOM-ih-nal) contains primar-
ily the major organs of digestion. This cavity is frequently
referred to simply as the abdomen (AB-doh-men).

B The pelvic cavity (PEL-vick) is the space formed by
the hip bones and contains primarily the organs of the
reproductive and excretory systems.
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There is no physical division between the abdominal
and pelvic cavities. The term abdominopelvic cavity
(ab-dom-ih-noh-PEL-vick) refers to these two cavities as
a single unit (abdomin/o means abdomen, pelv means
pelvis, and -ic means pertaining to).

The term inguinal (ING-gwih-nal), which means
relating to the groin, refers to the entire lower area of
the abdomen. This includes the groin, which is the crease
at the junction of the trunk with the upper end of the
thigh.

Regions of the Thorax and Abdomen

Regions of the thorax and abdomen are a descriptive
system that divides the abdomen and lower portion of
the thorax into nine parts (Figure 2.5). These parts are:

B The right and left hypochondriac regions (high-
poh-KON-dree-ack) are covered by the lower ribs
(hypo- means below, chondr/i means cartilage, and
-ac means pertaining to). As used here, the term
hypochondriac means below the ribs. This term also
describes an individual with an abnormal concern
about his or her health.

B The epigastric region (ep-ih-GAS-trick) is located
above the stomach (epi- means above, gastr means
stomach, and -ic means pertaining to).
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FIGURE 2.6 Division of the abdomen into quadrants.
FIGURE 2.5 Regions of the thorax and abdomen.

imaginary quadrants. The term quadrant means divided

B The right and left lumbar regions (LUM-bar) are into four. As shown in Figure 2.6 the quadrants of the
located near the inward curve of the spine (lumb means abdomen are:
lower back, and -ar means pertaining to). The term B Right upper quadrant (RUQ)

lumbar describes the part of the back between the ribs

i B Left upper quadrant (LUQ)
and the pelvis.

B Right lower quadrant (RLQ)
B Left lower quadrant (LLQ)

B The umbilical region (um-BILL-ih-kal) surrounds
the umbilicus (um-BILL-ih-kus), which is commonly
known as the belly bution or navel. This pit
in the center of the abdominal wall marks the

point where the umbilical cord was attached
before birth. The peritoneum (pehr-ih-toh-NEE-um) is a multilayered

membrane that protects and holds the organs in place
within the abdominal cavity. A membrane is a thin layer

The Peritoneum

M The right and left iliac regions (ILL-ee-ack) are
located over the hip bones (ili means hip bone, and

. of tissue that covers a surface, lines a cavity, or divides a
-ac means pertaining to).

space or organ.

B The parietal peritoneum (pah-RYE-eh-tal pehr-ih-toh-
NEE-um) is the outer layer of the peritoneum that

B The hypogastric region (high-poh-GAS-trick) is
located below the stomach (hypo- means below, gastr

means stomach, and -ic means pertaining to). . . . . .
lines the interior of the abdominal wall. Parietal

means cavity wall.
Quadrants of the Abdomen B The mesentery (MESS-en-terr-ee) is a fused double
Describing where an abdominal organ or pain is located layer of the parietal peritoneum that attaches parts of
is made easier by dividing the abdomen into four the intestine to the interior abdominal wall.



B The visceral peritoneum (VIS-er-al pehr-ih-toh-
NEE-um) is the inner layer of the peritoneum
that surrounds the organs of the abdominal
cavity.
organs.

means relating to the internal

Retroperitoneal (ret-roh-pehr-ih-toh-NEE-al) means
located behind the peritoneum (retro- means behind,
periton means peritoneum, and -eal means pertaining
to). For example, the location of the kidneys is retroperito-
neal with one on each side of the spinal column.
Peritonitis (pehr-ih-toh-NIGH-tis) is inflammation of the
peritoneum.

B STRUCTURES OF THE BODY

The body is made up of increasingly larger and more
complex structural units. From smallest to largest, these
are cells, tissues, organs, and the body systems (Figure 2.7).
Working together, these structures form the complete body
and enable it to function properly.

B CELLS

Cells are the basic structural and functional units of the
body. Cells are specialized and grouped together to form
tissues and organs.

Cells form tissues ————> Tissues organize to form organs —> Organs form body systems

THE HUMAN BODY IN HEALTH AND DISEASE 35

B Cytology (sigh-TOL-oh-jee) is the study of the anat-
omy, physiology, pathology, and chemistry of the cell
(cyt means cell, and -ology means study of).

B A cytologist (sigh-TOL-oh-jist) is a specialist in the
study and analysis of cells (cyt means cell, and -ologist
means specialist).

The Structure of Cells

B The cell membrane (MEM-brain) is the tissue that
surrounds and protects the contents of the cell by
separating them from its external environment
(Figure 2.8).

B Cytoplasm (SIGH-toh-plazm) is the material within the
cell membrane that is not part of the nucleus (cyt/o
means cell, and -plasm means formative material of cells).

B The nucleus (NEW-klee-us), which is surrounded by
the nuclear membrane, is a structure within the cell. It
has two important functions: it controls the activities of
the cell, and it helps the cell divide.

Stem Cells

Stem cells differ from other kinds of cells in the body
because of two characteristics:

B Stem cells are unspecialized cells that are able to
renew themselves for long periods of time by cell

© Delmar, Cengage Learning (2013)

FIGURE 2.7 The human body is highly organized, from the single cell to the total organism.
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FIGURE 2.8 A basic cell and DNA molecule.

division. This is in contrast to other types of cells
that have a specialized role and die after a determined
life span.

B Under certain conditions stem cells can be trans-
formed into cells with special functions such as the
cells of the heart muscle that make the heartbeat pos-
sible or the specialized cells of the pancreas that are
capable of producing insulin.

Adult Stem Cells

Adult stem cells, also known as somaftic stem cells, are
undifferentiated cells found among differentiated cells in
a tissue or organ. Normally the primary role of these cells
is to maintain and repair the tissue in which they are
found. The term wundiffereniiated means not having a
specialized function or structure. In contrast the term
differentiated means having a specialized function or
structure.

Stem cells potentially have many therapeutic uses,
including being transplanted from one individual to
another. Cells for this purpose are harvested from the
hemopoietic (blood forming) tissue of the donor’s bone
marrow. However, unless there is an excellent match
between the donor and recipient, there is the possibility
of rejection known as grafi-versus-host disease.

DNA
molecule

© Delmar, Cengage Learning (2013)

Embryonic Stem Cells

Embryonic stem cells are undifferentiated cells that are
unlike any specific adult cell; however, they have the
important ability to form any adult cell.

M These cells can proliferate (grow rapidly) indefinitely
in a laboratory and could therefore potentially
provide a source for adult muscle, liver, bone, or
blood cells.

B Because these cells are more primitive than adult stem
cells, an embryonic stem cell transplant does not
require as perfect a match between the patient and
donor as the transplantation of adult stem cells.

B Embryonic stem cells come from the cord blood found
in the umbilical cord and placenta of a newborn
infant. Embryonic stem cells from cord blood can be
harvested at the time of birth without danger to
mother or child. These cells are kept frozen until
needed for treatment purposes.

B Embryonic stem cells can also be obtained from
surplus embryos produced by in vitro (test tube)
fertilization. With the informed consent of the
donor couple, stem cells obtained in this manner
are being used for medical and scientific
research.
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B GENETICS

A gene is a fundamental physical and functional unit of
heredity. Genes control hereditary disorders and all phys-
ical traits such as hair, skin, and eye color.

Genetics is the study of how genes are transferred
from parents to their children and the role of genes in
health and disease (gene means producing, and -tics
means pertaining to). A specialist in this field is known
as a geneticist (jeh-NET-ih-sist).

Dominant and Recessive Genes

Each newly formed individual receives two genes of each
genetic trait: one from the father and one from the
mother.

B When a dominant gene is inherited from either par-
ent, the offspring will inherit that genetic condition or
characteristic. For example, freckles are a physical trait
that is transmitted by a dominant gene. So, too, is the
hereditary disorder Huntington'’s disease.

B When the same recessive gene is inherited from both
parents, the offspring will have that condition. For
example, is a group of inherited red

blood cell disorders that are transmitted by a recessive

gene. When this gene is transmitted by both parents,

the child will have sickle cell anemia.

Bl When a recessive gene is inherited from only one
parent, and a normal gene is inherited from the other
parent, the offspring will not have the condition.
Although this child will not develop sickle cell anemia,
he or she will have the sickle cell anemia trait. People
with this trait can transmit the sickle cell gene to their
offspring.

The Human Genome

A genome (JEE-nohm) is the complete set of genetic
information of an organism. The Human Genome Project
studied this genetic code for individual people and found
that it is more than 99 percent identical among humans
throughout the world. The first complete mapping of the
human genome, which took 13 years to complete, was
published in 2003.

Having access to this data is a very important step in
studying the use of genetics in health and science. Scien-
tists have begun to take the next step: attempting to
understand the proteins encoded by the sequence of the
30,000 genes.

Chromosomes

Chromosomes (KROH-moh-sohmes) are the genetic struc-
tures located within the nucleus of each cell (Figure 2.8).
These chromosomes are made up of the DNA molecules
containing the body’s genes. Packaging genetic information
into chromosomes helps a cell keep a large amount of
genetic information neat, organized, and compact. Each
chromosome contains about 100,000 genes.

HA is any cell in the body except the gametes
(sex cells). means pertaining to the body in
general. Somatic cells contain 46 chromosomes arranged
into 23 pairs. There are 22 identical pairs of chromo-
somes, plus another pair. In a typical female, this
remaining pair consists of XX chromosomes. In a
typical male, this pair consists of an XY chromosome
pair. This chromosome pair determines the sex of the
individual.

HA (sperm or egg), also known as a , is
the only type of cell that does not contain 46 chromo-
somes. Instead, each ovum (egg) or sperm has 23
single chromosomes. In a female, one of these will be
an X chromosome. In a male, one of these will be
either an X or a Y chromosome. When a sperm and
ovum join, the newly formed offspring receives 23
chromosomes from each parent, for a total of 46.

Bl It is the X or Y chromosome from the father that
determines the gender of the child.

B A defect in chromosomes can lead to birth defects. For
example, individuals with Down syndrome have 47
chromosomes instead of the usual 46.

DNA

The basic structure of the DNA molecule, which is located
on the pairs of chromosomes in the nucleus of each cell,
is the same for all living organisms. Human DNA contains
thousands of genes that provide the information essential
for heredity, determining physical appearance, disease
risks, and other traits (Figure 2.8).

B DNA is packaged in a chromosome as two spiraling
strands that twist together to form a double helix. A
is a shape twisted like a spiral staircase.

A consists of two of these strands twisted
together.

B DNA, which is an abbreviation for deoxyribonucleic
acid, is found in the nucleus of all types of cells except
erythrocytes (red blood cells). The difference here is
due to the fact that erythrocytes do not have a nucleus.
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Bl The DNA for each individual is different, and no two
DNA patterns are exactly the same. The only excep-
tion to this rule is identical twins, which are formed
from one fertilized egg that divides. Although their
DNA is identical, these twins do develop characteris-
tics that make each of them unique, such as
fingerprints.

B A very small sample of DNA, such as from human hair
or tissue, can be used to identify individuals in
instances such as criminal investigations, paternity
suits, or genealogy research.

Genetic Mutation

A genetic mutation is a change of the sequence of a DNA
molecule. Potential causes of genetic mutation include
exposure to radiation or environmental pollution.

B A somatic cell mutation is a change within the cells of
the body. These changes affect the individual but
cannot be transmitted to the next generation.

B A gameric cell mutation is a change within the genes
in a gamete (sex cell) that can be transmitted by a
parent to his or her children.

B Genetic engineering is the manipulating or splicing
of genes for scientific or medical purposes. The
production of human insulin from modified
bacteria is an example of one result of genetic
engineering.

Genetic Disorders

A genetic disorder, also known as a hereditary disor-
der, is a pathological condition caused by an absent or
defective gene. Some genetic disorders are obvious at
birth. Others may manifest (become evident) at any
time in life. The following are examples of genetic
disorders:

H Cystic fibrosis (CF), a genetic disorder that is present
at birth and affects both the respiratory and digestive
systems (See Chapter 7).

B Down syndrome (DS), a genetic variation that is
associated with a characteristic facial appearance,
learning disabilities, and physical abnormalities such
as heart valve disease (Figure 2.9).

B Hemophilia (hee-moh-FILL-ee-ah), a group of
hereditary bleeding disorders in which a blood-clotting
factor is missing. This blood coagulation disorder is

Used with permission from Special Olympics New Jersey.

FIGURE 2.9 Down syndrome is a genetic disorder that
causes learning disabilities, developmental delays, and a
characteristic facial appearance.

characterized by spontaneous hemorrhages or severe
bleeding following an injury.

B Huntington’s disease (HD), a genetic disorder that is
passed from parent to child. Each child of a parent
with the gene for Huntington’s disease has a 50-50
chance of inheriting this defective gene. This condi-
tion causes nerve degeneration with symptoms that
most often appear in midlife. (Degeneration means
worsening condition.) This damage eventually results
in uncontrolled movements and the loss of some
mental abilities.

B Muscular dystrophy (DIS-troh-fee), a group of genetic
diseases that are characterized by progressive weak-
ness and degeneration of the skeletal muscles that
control movement.

B Phenylketonuria (fen-il-kee-toh-NEW-ree-ah), a
genetic disorder in which the essential digestive
enzyme phenylalanine hydroxylase is missing. This is
commonly known as PKU. PKU can be detected by
a blood test performed on infants at birth. With
careful dietary supervision, children born with
PKU can lead normal lives. Without early detection
and treatment, PKU causes severe mental
retardation.



B Tay-Sachs disease (TAY SAKS), a fatal genetic
disorder in which harmful quantities of a fatty sub-
stance buildup in tissues and nerve cells in the
brain. Both parents must carry the mutated gene to
have an affected child. The most common form of
the disease affects babies who appear healthy at
birth and seem to develop normally for the first
few months. Development then slows, and a
relentless deterioration of mental and physical
abilities results in progressive blindness, paralysis,
and early death.

B TISSUES

A tissue is a group or layer of similarly specialized cells
that join together to perform certain specific functions.
Histology (hiss-TOL-oh-jee) is the study of the struc-
ture, composition, and function of tissues (hist means
tissue, and -ology means a study of). A histologist
(hiss-TOL-oh-jist) is a specialist in the study of the
organization of tissues at all levels (hist means tissue,
and -ologist means specialist). The four main types of
tissue are:

B Epithelial tissues
Bl Connective tissues
B Muscle tissue

B Nerve tissue

Epithelial Tissues

Epithelial tissues (ep-ih-THEE-lee-al) form a protective
covering for all of the internal and external surfaces of
the body. These tissues also form glands.

B Epithelium (ep-ih-THEE-lee-um) is the specialized
epithelial tissue that forms the epidermis of the skin
and the surface layer of mucous membranes (see
Chapter 12).

B Endothelium (en-doh-THEE-lee-um) is the special-
ized epithelial tissue that lines the blood and lymph
vessels, body cavities, glands, and organs.

Connective Tissues

Connective tissues support and connect organs and other
body tissues. The four kinds of connective tissue are:

B Dense connective tissues, such as bone and cartilage,
form the joints and framework of the body.

THE HUMAN BODY IN HEALTH AND DISEASE

B Adipose tissue, also known as faf, provides protective
padding, insulation, and support (adip means fat, and

-ose means pertaining to).

Loose connective tissue surrounds various
organs and supports both nerve cells and blood
vessels.

B Liquid connective tissues, which are blood and

lymph, transport nutrients and waste products
throughout the body.

Muscle Tissue

Muscle tissue contains cells with the specialized ability to
contract and relax.

Nerve Tissue

Nerve tissue contains cells with the specialized ability to
react to stimuli and to conduct electrical impulses.

Pathology of Tissue Formation

Disorders of the tissues, which are frequently due to

unknown causes, can occur before birth as the tissues

are forming or appear later in life.

Incomplete Tissue Formation

B Aplasia (ah-PLAY-zee-ah) is the defective develop-
ment, or the congenital absence, of an organ or tissue
(a- means without, and -plasia means formation).
Compare aplasia with hypoplasia.

B Hypoplasia (high-poh-PLAY-zee-ah) is the incom-
plete development of an organ or tissue usually due to
a deficiency in the number of cells (hypo- means
deficient, and -plasia means formation). Compare
hypoplasia with aplasia.

Abnormal Tissue Formation
B Anaplasia (an-ah-PLAY-zee-ah) is a change in the

structure of cells and in their orientation to each other

(ana- means backward, and -plasia means formation).
This abnormal cell development is characteristic of
tumor formation in cancers. Contrast anaplasia with
hypertrophy.

Dysplasia (dis-PLAY-see-ah) is the abnormal devel-
opment or growth of cells, tissues, or organs (dys-
means bad, and -plasia means formation).

39
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FIGURE 2.10 A. Exocrine glands secrete their chemical substances into ducts that lead either to other organs or out of the
body. B. Endocrine glands pour their secretions directly into the bloodstream.

B Hyperplasia (high-per-PLAY-zee-ah) is the enlarge-
ment of an organ or tissue because of an abnormal
increase in the number of cells in the tissues (hyper-
means excessive, and -plasia means formation). Con-
trast hyperplasia with hypertrophy.

B Hypertrophy (high-PER-troh-fee) is a general increase in
the bulk of a body part or organ that is due to an increase
in the size, but not in the number, of cells in the tissues
(hyper- means excessive, and -trophy means develop-
ment). This enlargement is not due to tumor formation.
Contrast hypertrophy with anaplasia and hyperplasia.

B GLANDS

A gland is a group of specialized epithelial cells that are
capable of producing secretions. A secretion is the sub-
stance produced by a gland. The two major types of
glands are (Figure 2.10):

B Exocrine glands (ECK-soh-krin) secrete chemical sub-
stances into ducts that lead either to other organs or out
of the body, such as sweat glands (exo- means out of,
and -crine means to secrete) (See Chapter 12).

B Endocrine glands (EN-doh-krin), which produce hor-
mones, do not have ducts (endo- means within, and
-crine means to secrete). These hormones are secreted
directly into the bloodstream, and are then transported
to organs and structures throughout the body (See
Chapter 13).

CTMTMAGE) connecTion |

Watch the Exocrine and Endocrine Glands
animation on the StudyWARE™.

Pathology and Procedures of the
Glands

B Adenitis (ad-eh-NIGH-tis) is the inflammation of a
gland (aden means gland, and -itis means
inflammation).

B An adenocarcinoma (ad-eh-noh-kar-sih-NOH-mah)
is a malignant tumor that originates in glandular
tissue (aden/o means gland, carcin means cancer-
ous, and -oma means tumor). Malignant means
harmful, capable of spreading, and potentially life
threatening.

B An adenoma (ad-eh-NOH-mah) is a benign tumor
that arises in or resembles glandular tissue (aden
means gland, and -oma means tumor). Benign means
not life threatening.

B Adenomalacia (ad-eh-noh-mah-LAY-shee-ah) is the
abnormal softening of a gland (aden/o means gland,
and -malacia means abnormal softening). Adenoma-
lacia is the opposite of adenosclerosis.
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B Adenosis (ad-eh-NOH-sis) is any disease or condition H A communicable disease (kuh-MEW-nih-kuh-bul),

of a gland (aden means gland, and -osis means an also known as a , is any condition

abnormal condition or disease). that is transmitted from one person to another either
B Adenosclerosis (ad-eh-noh-skleh-ROH-sis) is the by direct or by indirect contact with contaminated

abnormal hardening of a gland (aden/o means gland, objects. means capable of being

and -sclerosis means abnormal hardening). Adeno- transmitted.

sclerosis is the opposite of adenomalacia. B Indirect contact transmission refers to situations in
B An adenectomy (ad-eh-NECK-toh-mee) is the surgical which a susceptible person is infected by contact with

removal of a gland (aden means gland, and -ectomy a contaminated surface.

means surgical removal). B Bloodborne transmission is the spread of a disease

through contact with blood or other body fluids that

- BODY SYSTEMS AND RELATED are contaminated with blood. Examples include

human immunodeficiency virus (HIV), hepatitis B, and
ORGANS most sexually transmitted diseases (STDs).

. . B Airborne transmission occurs through contact with
A body organ is a somewhat independent part of the &

. . | h
body that performs a specific function. For purposes of contaminated respiratory droplets spread by a coug

- . . or sneeze. Examples include tuberculosis, flu, colds
description, the related tissues and organs are described P T ’

. . . . - and measles.
as being organized into body systems with specialized

functions. These body systems are explained in B Food-borne and waterborne transmission, also

Table 2.1. known as , is caused by eating
or drinking contaminated food or water that has not
been properly treated to remove contamination or kill

- PATHOLOGY any pathogens present.

B Vector-borne transmission is the spread of certain
Pathology (pah-THOL-oh-jee) is the study of disease: the

) disease due to the bite of a vector. As used here, the
nature and cause as well as the produced changes in

term describes insects or animals such as flies,

structure and function. Pathology also means a condition . .
8y mites, fleas, ticks, rats, and dogs that are capable of

roduced by disease. The word root (combining form . . .
p y ( 8 ) transmitting a disease. Mosquitoes are the most com-

ath/o and the suffix -pathy mean disease; however, . ..
path/ ] P y o mon vectors, and the diseases they transmit include
they also mean suffering, feeling, and emotion. . S
malaria and West Nile virus.

H A pathologist (pah-THOL-oh-jist) specializes in the

laboratory analysis of tissue samples to confirm or Outbreaks of Diseases

establish a diagnosis (path means disease, and -ologist

means specialist). These tissue specimens can be An epidemiologist (ep-ih-dee-mee-OL-oh-jist) is a spe-

removed in biopsies, during operations, or in post- cialist in the study of outbreaks of disease within a popu-

o lation gr i- m v m/i mean: ion
mortem examinations. ation group (epi- means above, dem/i means population,

and -ologist means specialist).
B Etiology (ee-tee-OL-oh-jee) is the study of the causes

of diseases (eti- means cause, and -ology means B Endemic (en-DEM-ick) refers to the ongoing presence

of a disease within a population, group, or area

study of).
(en- means within, dem means population, and -ic
means pertaining to). For example, the common cold is
Disease Transmission endemic because it is always present within the general
A pathogen is a disease-producing microorganism such population.
as a virus. is the spread of a disease. B An epidemic (ep-ih-DEM-ick) is a sudden and wide-
means that a pathogen is possibly present. spread outbreak of a disease within a specific population
Contamination occurs through a lack of proper hygiene group or area (epi- means above, dem means popula-
standards or by failure to take appropriate infection con- tion, and -ic means pertaining to). For example, a sud-

trol precautions. den widespread outbreak of measles is an epidemic.
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TABLE 2.1
Major Body Systems

Body System

1ﬁw

Major Structures

Major Functions

Skeletal System
(Chapter 3)

Muscular System
(Chapter 4)

Cardiovascular
System (Chapter 5)

Lymphatic System
| (Chapter 6)

Immune System
(Chapter 6)

Respiratory System
(Chapter 7)

Digestive System
(Chapter 8)

Urinary System
(Chapter 9)

Nervous System
(Chapter 10)

Special Senses
(Chapter 11)

Integumentary
System
(Chapter 12)

Endocrine System
(Chapter 13)

Reproductive
Systems
i (Chapter 14)

bones, joints, and
cartilage

muscles, fascia, and
tendons

heart, arteries, veins,
capillaries, and blood

lymph, lymphatic ves-
sels, and lymph nodes

tonsils, spleen, thymus,
skin, and specialized
blood cells

nose, pharynx, trachea,
larynx, and lungs

mouth, esophagus,
stomach, small intestine,
large intestine, liver, and
pancreas

kidneys, ureters, urinary
bladder, and urethra

nerves, brain, and spinal
cord

eyes and ears

skin, sebaceous glands,
and sweat glands

adrenal glands, gonads,
pancreas, parathyroids,
pineal, pituitary, thymus,
and thyroid

Male: penis and testi-
cles; Female: ovaries,
uterus, and vagina

Supports and shapes the body. Protects the internal
organs. Forms some blood cells and stores minerals.

Holds the body erect. Makes movement possible.
Moves body fluids and generates body heat.

Blood circulates throughout the body to transport oxy-
gen and nutrients to cells, and to carry waste products to
the kidneys where waste is removed by filtration.

Removes and transports waste products from the fluid
between the cells. Destroys harmful substances such
as pathogens and cancer cells in the lymph nodes.
Returns the filtered lymph to the bloodstream where it
becomes plasma again.

Defends the body against invading pathogens and
allergens.

Brings oxygen into the body for transportation to the
cells. Removes carbon dioxide and some water waste
from the body.

Digests ingested food so it can be absorbed into the
bloodstream. Eliminates solid waste.

Filters blood to remove waste. Maintains the
electrolyte and fluid balance within the body.

Coordinates the reception of stimuli. Transmits
messages throughout the body.

Receive visual and auditory information, and transmit
it to the brain.

Protects the body against invasion by bacteria. Aids in

regulating the body temperature and water content.

Integrates all body functions.

Produces new life.



B Pandemic (pan-DEM-ick) refers to an outbreak of a
disease occurring over a large geographic area, possi-
bly worldwide (pan- means entire, dem means popu-
lation, and -ic means pertaining to). For example, the
worldwide spread of acquired immunodeficiency syn-
drome (AIDS) is pandemic.

Types of Diseases

B A functional disorder produces symptoms for which
no physiological or anatomical cause can be identified.
For example, a panic attack is a functional disorder
(see Chapter 10).

B An iatrogenic illness (eye-at-roh-JEN-ick) is an unfa-
vorable response due to prescribed medical treatment.
For example, severe burns resulting from radiation
therapy are iatrogenic.

B An idiopathic disorder (id-ee-oh-PATH-ick) is an ill-
ness without known cause (idi/o means peculiar to the
individual, path means disease, and -ic means per-
taining to). means without known cause.

B An infectious disease (in-FECK-shus) is an illness
caused by living pathogenic organisms such as bacte-
ria and viruses (see Chapter 6).

B A nosocomial infection (nos-oh-KOH-mee-al in-
FECK-shun) is a disease acquired in a hospital or
clinical setting. For example, MRSA infections are
often spread in hospitals (see Chapter 6). Nosocomial
comes from the Greek word for hospital.

B An organic disorder (or-GAN-ick) produces symptoms
caused by detectable physical changes in the body. For
example, chickenpox, which has a characteristic rash, is
an organic disorder caused by a virus (see Chapter 6).

Congenital Disorders

A congenital disorder (kon-JEN-ih-tahl) is an abnormal
condition that exists at the time of birth.

means existing at birth. These conditions can be caused by
a developmental disorder before birth, prenatal influences,
premature birth, or injuries during the birth process.

Developmental Disorders

A developmental disorder, also known as a ,
can result in an anomaly or malformation such as the
absence of a limb or the presence of an extra toe. An
anomaly (ah-NOM-ah-lee) is a deviation from what is
regarded as normal.
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B The term atresia (at-TREE-zee-ah) describes the con-
genital absence of a normal body opening or the fail-
ure of a structure to be tubular. For example, anal
atresia is the congenital absence of the opening at the
bottom end of the anus; pulmonary atresia is the
absence of a pulmonary valve.

Prenatal Influences

Prenatal influences are the mother’s health, behavior,
and the prenatal medical care she does or does not
receive before delivery.

B An example of a problem with the mother’s health is a
infection (see Chapter 6). Birth defects often
develop if a pregnant woman contracts this viral
infection early in her pregnancy.

B An example of a problem caused by the mother’s
behavior is fetal alcohol syndrome (FAS), which is
caused by the mother’s consumption of alcohol during
the pregnancy. This resulting condition of the baby is
characterized by physical and behavioral traits,
including growth abnormalities, mental retardation,
brain damage, and socialization difficulties.

B Examples of problems caused by lack of adequate
prenatal medical care are premature delivery or a low
birth-weight baby.

Premature Birth and Birth Injuries

[ | , which is a birth that occurs earlier
than 37 weeks of development, can cause serious
health problems because the baby’s body systems
have not had time to form completely. Breathing
difficulties and heart problems are common in
premature babies.

| are congenital disorders that were not
present before the events surrounding the time of birth.
For example, , which is the result of brain

damage, can be caused by premature birth or inade-

quate oxygen to the brain during the birth process.

B AGING AND DEATH

Aging is the normal progression of the life cycle that will
eventually end in death. During the latter portion of life,
individuals become increasingly at higher risk of develop-
ing health problems that are chronic or eventually fatal.
As the average life span is becoming longer, a larger
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FIGURE 2.11 A geriatrician specializes in problems related to aging, and in the diagnosis, treatment, and prevention of

disease in older people.

portion of the population are affected by such disorders
related to aging.

B The study of the medical problems and care of older
people is known as geriatrics (jer-ee-AT-ricks) or as
gerontology.

B Postmortem means after death. A postmortem
examination is also known as an autopsy (AW-top-see).

B GENERAL MEDICAL SPECIALTIES
RELATING TO HEALTH AND
DISEASE

Physicians caring for the well-being of patients during

their lifetime include the following specialists:

B A general practitioner (GP), or family practice phy-
sician, provides ongoing care for patients of all ages.

B An internist is a physician who specializes in diag-
nosing and treating diseases and disorders of the
internal organs and related body systems.

B A pediatrician (pee-dee-ah-TRISH-un) is a physician
who specializes in diagnosing, treating, and preventing
disorders and diseases of infants and children. This
specialty is known as pediatrics.

H A geriatrician (jer-ee-ah-TRISH-un), or gerontologisi,
is a physician who specializes in the care of older
people (Figure 2.11).

B A hospitalist focuses on the general medical care of
hospitalized patients.

B ABBREVIATIONS RELATED TO
THE HUMAN BODY IN HEALTH AND
DISEASE

Table 2.2 presents an overview of the abbreviations
related to the terms introduced in this chapter. Note: To
avoid errors or confusion, always be cautious when using
abbreviations.


www.Shutterstock.com

TABLE 2.2

THE HUMAN BODY IN HEALTH AND DISEASE

Abbreviations Related to the Human Body in Health and Disease

anatomy and physiology =A & P
communicable disease =CD
chromosome = CH, chr
deoxyribonucleic acid = DNA
epidemic = epid
general practitioner =GP
Huntington’s disease = HD
| left lower quadrant=LLQ
left upper quadrant =LUQ
phenylketonuria = PKU
right lower quadrant =RLQ

right upper quadrant=RUQ

StudyWARE EXTESTTE

For more practice and to test your mastery of
this material, go to the StudyWARE™ to play
interactive games and complete the quiz for
this chapter.

(] Workbook Pra

Go to your workbook and complete the exercises
for this chapter.

A & P =anatomy and physiology
CD = communicable disease
CH, chr =chromosome

DNA = deoxyribonucleic acid
epid = epidemic

GP = general practitioner

HD = Huntington's disease
LLQ = left lower quadrant
LUQ = left upper quadrant
PKU = phenylketonuria
RLQ =right lower quadrant

RUQ =right upper quadrant

- W
@PR MO@ Downloadable audio is avai able
i — for selected medical terms in this
e " chapter to enhance your learning

) EDV ¥ of medical terminology.
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CHAPTER

MATCHING WORD PARTS 1

Write the correct answer in the middle column.

2.1.

2.2.

2.3.

2.4.

2.5.

Definition Correct Answer

fat

front

gland

specialist

study of

MATCHING WORD PARTS 2

Write the correct answer in the middle column.

2.6.

2.7.

2.8.

2.9.

2.10.

Definition Correct Answer

cell

head

lower part of the body

out of

within

MATCHING WORD PARTS 3

Write the correct answer in the middle column.

2.11.

2.12.

46

Definition Correct Answer

back

control

LEARNING EXERCISES

Possible Answers

aden/o

adip/o

anter/o

-ologist

-ology

Possible Answers

caud/o

cephal/o

cyt/o

endo-

€XO0-

Possible Answers

hist/o

path/o
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2.13. disease, suffering, emotion -plasia
2.14. formation poster/o
2.15.  tissue -stasis
DEFINITIONS

Select the correct answer, and write it on the line provided.

2.16. A/An is acquired in a hospital setting.
iatrogenic illness idiopathic disorder nosocomial infection organic disorder
2.17. When a is inherited from only one parent, the offspring will have that

genetic condition or characteristic.

dominant gene genome recessive gene recessive trait
2.18. The contains the major organs of digestion.
abdominal cavity cranial cavity dorsal cavity pelvic cavity
2.19. The term means the direction toward or nearer the midline.
distal lateral medial proximal
2.20. The primary role of the undifferentiated cells is to maintain and repair the

tissue in which they are found.
adult stem cord blood embryonic stem hemopoietic
2.21. The genetic disorder in which an essential digestive enzyme is missing is known

as

Down syndrome Huntington’s disease phenylketonuria Tay-Sachs disease

2.22.  The inflammation of a gland is known as

adenectomy adenitis adenoma adenosis

2.23. The is the outer layer of the peritoneum that lines the interior of the

abdominal wall.

mesentery parietal peritoneum retroperitoneum visceral peritoneum
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224. A is a fundamental physical and functional unit of heredity.

cell gamete gene genome

2.25.  The study of the structure, composition, and function of tissues is known as

anatomy cytology histology physiology

MATCHING REGIONS OF THE THORAX AND ABDOMEN

Write the correct answer in the middle column.

Definition Correct Answer Possible Answers
2.26. above the stomach epigastric region
2.27.  Dbelly button area hypochondriac region
2.28.  below the ribs hypogastric region
2.29. Dbelow the stomach iliac region
2.30.  hip bone area umbilical region

WHICH WORD?

Select the correct answer, and write it on the line provided.

2.31. The term refers to the entire lower area of the abdomen.

inguinal umbilicus

2.32.  The study of how genes are transferred from parents to their children and the role of genes in health and

disease is known as

cytology genetics

2.33. A specialist in the study of the outbreaks of disease is a/an

epidemiologist pathologist
2.34. The secrete chemical substances into ducts.
endocrine glands exocrine glands
2.35. The location of the stomach is to the diaphragm.

inferior superior
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SPELLING COUNTS

Find the misspelled word in each sentence. Then write that word, spelled correctly, on the line provided.

2.36. The mesantry is a fused double layer of the parietal peritoneum.

2.37.  Hemaphilia is a group of hereditary bleeding disorders in which a blood-clotting factor is

missing.

2.38. Hypretrophy is a general increase in the bulk of a body part or organ due to an increase in the size, but

not in the number, of cells in the tissues.

2.39. The protective covering for all of the internal and external surfaces of the body is formed by epithealial

tissues.

2.40. An abnomolly is any deviation from what is regarded as normal.

ABBREVIATION IDENTIFICATION

Write the correct terms for the abbreviations on the lines provided.

2.41. HD
242. CD
2.43. GP
2.44. LUQ
2.45. CH

TERM SELECTION

Select the correct answer, and write it on the line provided.

2.46. The term meaning situated nearest the midline or beginning of a body structure

is

distal lateral medial proximal

2.47. The term meaning situated in the back is

anterior posterior superior ventral

2.48. The body is divided into anterior and posterior portions by the plane.

frontal horizontal sagittal transverse
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2.49. The body is divided into equal vertical left and right halves by the plane.
coronal midsagittal sagittal transverse
2.50. Part of the elbow is formed by the end of the humerus.
distal lateral medial proximal

SENTENCE COMPLETION

Write the correct term or terms on the lines provided.

2.51. is a genetic variation that is associated with characteristic facial appearance,
learning disabilities, and physical abnormalities such as heart valve disease.

2.52.  The study of the functions of the structures of the body is known as

2.53. The heart and the lungs are surrounded and protected by the cavity.

2.54. An unfavorable response to prescribed medical treatment, such as severe burns resulting from radiation

therapy, is known as a/an illness.

2.55.  The genetic structures located within the nucleus of each cell are known as

These structures are made up of the DNA molecules containing the body’s genes.

WORD SURGERY

Divide each term into its component word parts. Write these word parts, in sequence, on the lines provided.
When necessary use a slash (/) to indicate a combining vowel. (You may not need all of the lines provided.)

2.56. An adenectomy is the surgical removal of a gland.

2.57. Hormones are secreted directly into the bloodstream by the endocrine glands.

2.58. A histologist is a specialist in the study of the organization of tissues at all levels.

2.59. The term retroperitoneal means located behind the peritoneum.




2.60.

2.61.

2.62.

2.63.

2.64.

2.65.

THE HUMAN BODY IN HEALTH AND DISEASE

A pathologist specializes in the laboratory analysis of tissue samples to confirm or establish a diagnosis.

The study of the causes of diseases is known as etiology.

The term homeostasis refers to the processes through which the body maintains a constant internal

environment.

A pandemic is an outbreak of a disease occurring over a large geographic area, possibly worldwide.

The epigastric region is located above the stomach.

An idiopathic disorder is an illness without known cause.

CLINICAL CONDITIONS

Write the correct answer on the line provided.

2.66.

2.67.

2.68.

2.69.

2.70.

2.71.

Mr. Tseng died of cholera during a sudden and widespread outbreak of this disease in his village. Such

an outbreak is described as being a/an

Brenda Farmer’s doctor could not find any physical changes to explain her symptoms. The doctor refers

to this as a/an disorder.

Gerald Carlson was infected with hepatitis B through transmission.
To become a specialist in the study and analysis of cells, Lee Wong signed up for courses

in

Malaria and West Nile virus are spread by mosquitoes. This is known as
transmission.
Jose Ortega complained of pain in the lower right area of his abdomen. Using the system that divides the

abdomen into four sections, his doctor recorded the pain as being in the lower

right
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2.72.  Ralph Jenkins was very sick after drinking contaminated water during a camping trip. His doctor says that

he contracted the illness through transmission.
2.73. Tracy Ames has a bladder inflammation. This organ of the urinary system is located in

the cavity.

2.74.  Mrs. Reynolds was diagnosed as having inflammation of the peritoneum. The medical term for this con-

dition is

2.75.  Ashley Goldberg is fascinated by genetics. She wants to specialize in this field and is studying to become

a/an

WHICH IS THE CORRECT MEDICAL TERM?

Select the correct answer, and write it on the line provided.

2.76. Debbie Sanchez fell against a rock and injured her left hip and upper leg. This area is known as the

left region.
hypochondriac iliac lumbar umbilical
2.77. A is the complete set of genetic information of an organism.
cell gamete gene genome
2.78. An is a malignant tumor that originates in glandular tissue.
adenocarcinoma adenitis adenoma adenosis
2.79. Nerve cells and blood vessels are surrounded and supported by connective
tissue.
adipose epithelial liquid loose

2.80. A mother’s consumption of alcohol during pregnancy can cause

cerebral palsy Down syndrome fetal alcohol syndrome genetic disorders
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CHALLENGE WORD BUILDING

These terms are not found in this chapter; however, they are made up of the following familiar word parts. If you
need help in creating the term, refer to your medical dictionary.

gastr/o my/o
laryng/o nephr/o
neur/o -itis
-algia -osis
-ectomy -plasty

2.81. The term meaning the surgical repair of a muscle is

2.82. The term meaning muscle pain is

2.83. The term meaning an abnormal condition of the stomach is

2.84. The term meaning inflammation of the larynx is

2.85. The term meaning the surgical removal of part of a muscle is a/an

2.86. The term meaning pain in the stomach is

2.87. The term meaning surgical removal of the larynx is

2.88. The term meaning an abnormal condition of the kidney is

2.89. The medical term meaning surgical repair of a nerve is

2.90. The term meaning inflammation of the kidney is
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LABELING EXERCISES

Identify the numbered items in the accompanying
figures.

2.91. This is the right

region.

2.92. This is the

region.

2.93. This is the

region.

2.94. This is the left

region.

2.95. This is the left

region.

2.96. This is the

plane, which is also known as the midline.

2.97. This is the

surface, which is also known as the ventral
surface.
2.98. This arrow is pointing in a/

an direction.

2.99. This is the

surface, which is also known as the dorsal
surface.

2.100. This is the plane,

which is a horizontal plane.

2.91

2.92

2.93

© Delmar, Cengage Learning (2013)
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THE HUMAN TOUCH

ollc questions are designed to stimulate critical thinking through class discussion
or as a brief essay response. There are no right or wrong answers to these questions.

The sign in the fifth-floor restroom read, “Dirty hands spread disease. Always use soap.” Dave
rinsed his hands with water, quickly ran his fingers through his hair, and then rushed into the
hallway, already late for biology class.

There was an overwhelming smell as he entered the classroom, and he could immediately tell
why: on each counter was sitting the day’s project, a fetal pig. “Do these things have to stink?” he
asked his teacher. “Well, Dave, if they didn’t ‘stink’ of the formaldehyde, they would be rotting
and could be spreading diseases. Now let’s get started,” the teacher said. At the end of class
period, they were told, “Be sure to wash your hands thoroughly before leaving this classroom.”

This reminded Dave of the lectures they had earlier in the semester about diseases caused by
pathogens and how these diseases are spread. As he looked around the classroom, Dave was
aware of the other students. Most were gathering up their books to go directly to lunch without
washing their hands, Gail and Susan were sharing a bottle of water, Beth was rubbing her eyes,
and Jim was coughing without covering his mouth! Suddenly, Dave had a mental image of
pathogens everywhere: lying on hands and countertops, floating in the air—and all of these
pathogens were looking for someone to infect! Dave shook his head to get rid of this mental
image. Then he went to the sink and carefully washed his hands again—this time with soap.

Suggested Discussion Topics

1. Identify and discuss the examples of the potential disease transmission methods that are
included in Dave’s story, and describe what should have been done to eliminate these risks.

2. Describe how bloodborne, airborne, and food-borne diseases are transmitted, and give an
example of each type of transmission.

3. Discuss what might happen in a school if a cafeteria worker has a food-borne disease and after
a trip to the lavatory did not wash his or her hands. Instead, the worker went right back to work
without putting on gloves—preparing salads and putting out fresh fruit for lunch.

4. When treating a bloody wound, the caregiver is required to wear protective gloves. Discuss the
possible reasons for this. Is this step taken to protect the patient against diseases on the care-
giver’s hands? Is this step required to protect the caregiver from a bloodborne disease that the
patient might have?




WORD PART REVIEW

The first two chapters of your textbook have introduced you to many word parts. In the
next 13 chapters, you will learn about the body systems. You will find that mastering this
information is much easier if you have already learned at least some of the word parts you
met in the first two chapters.

This special Word Part Review is designed to reinforce your knowledge of these word
parts and to confirm your mastery of them. To assist you with learning these word parts,
this section is divided into two parts:

B The first part is Word Part Practice. It consists of 50 questions to provide practice in the
use of the word parts you were introduced to in Chapters 1 and 2. It also provides
opportunities to work with the use of combining vowels and word parts. If you are not
certain of an answer, look it up in your textbook.

B The second part is a Post-Test. It includes 50 questions designed to enable you to
evaluate your mastery of these word parts. Try to answer these questions without
looking up the answers in Chapters 1 and 2.

If you are having problems in this section, ask your instructor for help NOW!

B WORD PART PRACTICE SESSION

This is a practice session and you can go back into Chapters 1 and 2 to find the answers. This is a good idea
because it gives you more experience in working with the terms and word parts found in these chapters.

Matching Word Roots and Their Meanings

Enter the correct word root in the middle column.

Definition Correct Answer Possible Answer
WP.1. joint melan
WP.2.  skull gastr
WP.3. red erythr
WP.4. stomach crani
WP.5.  black arthr
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Matching Combining Forms and Their Meanings

Enter the correct combining forms in the middle column.

Definition Correct Answer Possible Answer
WP.6. nose aden/o
WP.7.  liver cardi/o
WP.8. gland hepat/o
WP.9. heart ot/o
WP.10. ear rhin/o

Matching Prefixes and Their Meanings

Enter the correct prefix in the middle column.

Definition Correct Answer Prefix
WP.11. bad, difficult intra-
WP.12. between, among hypo-
WP.13. excessive, increased hyper-
WP.14. within, inside inter-
WP.15. deficient, decreased dys-

Matching Suffixes and Their Meanings

Enter the correct suffix in the middle column.

Definition Correct Answer Suffix
WP.16. abnormal condition -megaly
WP.17. bleeding -ologist
WP.18. enlargement -osis
WP.19. surgical repair -plasty

WP.20. specialist -rrhagia
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Matching Suffixes and Their Meanings

Enter the correct suffix in the middle column.

Definition Correct Answer Word Part
WP.21. inflammation -algia
WP.22. pain, suffering -centesis
WP.23. process of producing -ectomy

a picture or record
WP.24. surgical puncture to -itis
remove fluid

WP.25. surgical removal -graphy
Matching Suffixes and Their Meanings
Enter the correct suffix in the middle column.

Definition Correct Answer Suffix
WP.26. abnormal flow, discharge -oma
WP.27. abnormal narrowing -rrhaphy
WP.28. tumor -rrhea
WP.29. rupture -rrhexis
WP.30. to suture -stenosis
Word Building
Write the word you create on the line provided.
WP.31. The term means the surgical repair of the nose (rhin/o means nose).
WP.32. The term means the surgical removal of a kidney (nephr/o means kidney).
WP.33. The term means inflammation of the ear (ot/o means ear).
WP.34. The term means the study of disorders of the blood (hemat/o means blood).

WP.35. The term means inflammation of the liver (hepat/o means liver).




WP.36.

WP.37.

WP.38.

WP.39.

WP.40.
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The term means the visual examination of the interior of a joint (arthr/o

means joint).

The term means an inflammation of the appendix (appendic means appendix).
The term means a surgical incision into the colon (col/o means colon).
The term means the study of the functions of the structures of the body

(physi means nature or physical).

The term (ECG) means a record or picture of the electrical activity of the heart

(electr/o means electric, and cardi/o means heart).

True/False

If the word part definition is accurate, write True on the line. If the definition is not accurate, write False on

the line.

WP.41.

WP.42.

WP.43.

WP.44.

WP.45.

WP.46.

WP.47.

WP.48.

WP.49.

WP.50.

myc/o means mucous.

peri- means surrounding.

hypo- means increased.

ather/o means plaque or fatty substance.

-graphy means the process of producing a picture or record.

pyel/o means pus.

-ostomy means the surgical creation of an artificial opening to the body surface.

hist means tissue.

-centesis means to see or a visual examination.

-cyte means cell.

Word Part Post-Test

Answer these questions without looking them up in Chapters 1 and 2. If you have trouble, you should arrange to

get extra help or practice more in working with word parts.

Write the word part on the line provided.

PT.1.

PT.2.

The suffix meaning surgical removal is

The prefix meaning under, less, or below is
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PT.3.

PT.4.

PT.5.

PT.6.

PT.7.

PT.8.

PT.9.

PT.10.

The suffix meaning surgical repair is

The combining form meaning fungus is

The combining form meaning joint is

The combining form meaning muscle is

The prefix meaning between or among is

The combining form meaning bone marrow or spinal cord is

The suffix meaning a visual examination is

The suffix meaning the study of is

Matching Word Parts 1

Matching Suffixes and Prefixes with Their Meanings.

Enter the correct word part in the middle column.

PT.11.

PT.12.

PT.13.

PT.14.

PT.15.

Definition Correct Answer

tumor

surgical suturing

surrounding

rupture

artery

Matching Word Parts 2

Matching Suffixes and Prefixes with Their Meanings.

Enter the correct word part in the middle column.

PT.16.

PT.17.

PT.18.

PT.19.

PT.20.

Definition Correct Answer

abnormal hardening

bad, difficult, painful

inflammation

surgical creation of an artificial opening

abnormal condition or disease

Possible Answer

arteri/o

-oma

peri-

-rrhaphy

-rrhexis

Possible Answer

dys-

-itis

-ostomy

-0sis

-sclerosis



WORD PART REVIEW

True/False

If the statement is accurate, write True on the line. If the statement is not correct, write False on the line.

PT.21. The combining form hem/o means blood.
PT.22. The suffix -algia means pain.

PT.23. The combining form oste/o means bone.

PT.24. The prefix hyper- means deficient or decreased.
PT.25. The combining form rhin/o means nose.

Word Surgery

Use your knowledge of word parts to identify the parts of these terms. Write the word parts, in sequence, on
the lines provided. When necessary, use a slash (/) to indicate a combining vowel.

PT.26. The term meaning the surgical repair of a nerve is neuroplasty. This word is made up of the word

parts and

PT.27. The term describing any pathological change or disease in the spinal cord is myelopathy. This term is

made up of the word parts and

PT.28. The medical condition pyrosis is commonly known as heartburn. This term is made up of the word

parts and

PT.29. The endocrine glands produce hormones, but do not have ducts. This term is made up of the word

parts and

PT.30. The term meaning a mature red blood cell is erythrocyte. This term is made up of the word

parts and

Word Building

Write the word you created on the line provided.

Regarding Nerves (neur/o means nerve)

PT.31. A surgical incision into a nerve is a/an

PT.32. The study of the nervous system is known as

PT.33. The surgical repair of a nerve or nerves is a/an
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PT.34.

PT.35.

PT.36.

PT.37.

The term meaning to suture the ends of a severed nerve is

Abnormal softening of the nerves is called

A specialist in diagnosing and treating disorders of the nervous system is a/an

The term meaning inflammation of a nerve or nerves is

Relating to Blood Vessels (angi/o means relating to the blood vessels)

PT.38.

PT.39.

PT.40.

PT.41.

PT.42.

The death of the walls of blood vessels is

The abnormal hardening of the walls of blood vessels is

The abnormal narrowing of a blood vessel is

The surgical removal of a blood vessel is a/an

The process of recording a picture of blood vessels is called

Missing Words

Write the missing word on the line provided.

PT.43.

PT.44.

PT.45.

PT.46.

PT.47.

PT.48.

PT.49.

PT.50.

The surgical repair of an artery is a/an

(arteri/o means artery).

The medical term meaning inflammation of the larynx is

(laryng/o means larynx).

(col/o means colon).

The surgical removal of all or part of the colon is a/an

The abnormal softening of muscle tissue is
The term meaning any abnormal condition of the stomach is

stomach).

(my/o means muscle).

(gastr/o means

The term meaning the study of the heart is

(cardi/o means heart).

The term meaning inflammation of the colon is

(col/o means colon).

The term meaning a surgical incision into a vein is

(phleb/o means vein).
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Overview of
STRUCTURES, COMBINING FORMS, AND FUNCTIONS
OF THE SKELETAL SYSTEM

—

Major Structures Related Combining Forms Primary Functions
Bones oss/e, oss/i, oste/o, ost/o Act as the framework for the body, protect

the internal organs, and store the mineral

calcium.
Bone Marrow myel/o (also means spinal Red bone marrow forms some blood cells.

cord) Yellow bone marrow stores fat.

Cartilage chondr/o Creates a smooth surface for motion within

the joints and protects the ends of the bones.

Joints arthr/o Work with the muscles to make a variety of
motions possible.

Ligaments ligament/o Connect one bone to another.

Synovial Membrane  synovi/o, synov/o Forms the lining of synovial joints and
secretes synovial fluid.

Synovial Fluid synovi/o, synov/o Lubricant that makes smooth joint
movements possible.

Bursa burs/o Cushions areas subject to friction during
movement.
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CHAPTER 3

Vocabulary Related to THE SKELETAL SYSTEM

This list contains essential word parts and medical

terms for this chapter. These terms are pronounced in
the StudyWARE™ and Audio CDs that are available
for use with this text. These and the other important

primary terms are shown in boldface throughout the

chapter.

, which appear in

italics, clarify the meaning of primary terms.

Word Parts

Oooooooooooood

O

ankyl/o crooked, bent, stiff

arthr/o joint

chondr/i, chondr/o cartilage

cost/o rib

crani/o skull

-desis to bind, tie together

kyph/o bent, hump

lord/o curve, swayback, bent

-lysis loosening or setting free

myel/o spinal cord, bone marrow

oss/e, oss/i, ost/o, oste/o bone

scoli/o curved, bent

spondyl/o vertebrae, vertebral column, backbone

synovi/o, synov/o synovial membrane,
synovial fluid

-um singular noun ending

Medical Terms

g
O
O

Ooooooooogoo

o

acetabulum (ass-eh-TAB-you-lum)

allogenic (al-oh-JEN-ick)

ankylosing spondylitis (ang-kih-LOH-sing
spon-dih-LYE-tis)

arthrodesis (ar-throh-DEE-sis)

arthrolysis (ar-THROL-ih-sis)

arthroscopy (ar-THROS-koh-pee)

autologous (aw-TOL-uh-guss)

chondroma (kon-DROH-mah)

chondromalacia (kon-droh-mah-LAY-shee-ah)

comminuted fracture (KOM-ih-newt-ed)

compression fracture

costochondritis (kos-toh-kon-DRIGH-tis)

craniostenosis (kray-nee-oh-steh-NOH-sis)

crepitation (krep-ih-TAY-shun)

dual x-ray absorptiometry (ab-sorp-shee-OM-
eh-tree)

fibrous dysplasia (dis-PLAY-see-ah)

hallux valgus (HAL-ucks VAL-guss)

oooOoo

ODodooooooooooooooooooog

ooond

ooond

ooooooooo

hemarthrosis (hem-ar-THROH-sis)

hemopoietic (hee-moh-poy-ET-ick)

internal fixation

juvenile rheumatoid arthritis (ROO-mah-toyd
ar-THRIGH-tis)

kyphosis (kye-FOH-sis)

laminectomy (lam-ih-NECK-toh-mee)

lordosis (lor-DOH-sis)

lumbago (lum-BAY-goh)

malleolus (mal-LEE-oh-lus)

manubrium (mah-NEW-bree-um)

metacarpals (met-ah-KAR-palz)

metatarsals (met-ah-TAHR-salz)

myeloma (my-eh-LOH-mah)

open fracture

orthopedic surgeon (or-thoh-PEE-dick)

orthotic (or-THOT-ick)

osteitis (oss-tee-EYE-tis)

osteoarthritis (oss-tee-oh-ar-THRIGH-tis)

osteochondroma (oss-tee-oh-kon-DROH-mah)

osteoclasis (oss-tee-OCK-lah-sis)

osteomalacia (oss-tee-oh-mah-LAY-shee-ah)

osteomyelitis (0ss-tee-oh-my-eh-LYE-tis)

osteonecrosis (0ss-tee-oh-neh-KROH-sis)

osteopenia (oss-tee-oh-PEE-nee-ah)

osteoporosis (oss-tee-oh-poh-ROH-sis)

osteoporotic hip fracture (oss-tee-oh-pah-
ROT-ick)

osteorrhaphy (oss-tee-OR-ah-fee)

Paget’s disease (PAJ-its)

pathologic fracture

percutaneous vertebroplasty (per-kyou-TAY-
nee-us VER-tee-broh-plas-tee)

periostitis (pehr-ee-oss-TYE-tis)

podiatrist (poh-DYE-ah-trist)

prosthesis (pros-THEE-sis)

rheumatoid arthritis (ROO-mah-toyd ar-
THRIGH-tis)

rickets (RICK-ets)

scoliosis (skoh-lee-OH-sis)

spina bifida (SPY-nah BIF-ih-dah)

spiral fracture

spondylolisthesis (spon-dih-loh-liss-THEE-sis)

spondylosis (spon-dih-LOH-sis)

subluxation (sub-luck-SAY-shun)

synovectomy (sin-oh-VECK-toh-mee)

vertebrae (VER-teh-bray)
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On completion of this chapter, you should be able to:

1. Identify and describe the major functions
and structures of the skeletal system.

Describe three types of joints.

Differentiate between the axial and appen-
dicular skeletons.

B STRUCTURES AND FUNCTIONS
OF THE SKELETAL SYSTEM

The skeletal system consists of the bones, bone marrow, car-
tilage, joints, ligaments, synovial membrane, synovial fluid,
and bursa. This body system has many important functions:
B Bones act as the framework of the body.

B Bones support and protect the internal organs.

B Joints work in conjunction with muscles, ligaments, and
tendons, making possible the wide variety of body move-
ments. (Muscles and tendons are discussed in Chapter 4.)

B Calcium, which is required for normal nerve and
muscle function, is stored in bones.

B Red bone marrow, which has an important function in
the formation of blood cells, is located within spongy
bone.

The Formation of Bones

A baby’s skeleton begins as fragile membranes and carti-
lage, but after three months it starts turning into bone in a
process called ossification (oss-us-fih-KAY-shun), which
continues through adolescence.

Even after growth is completed, this process of new
bone formation continues as break down old
help rebuild the bone.
Ossification repairs the minor damage to the skeletal sys-

or damaged bone and

tem that occurs during normal activity and also repairs
bones after injuries such as fractures.

B THE STRUCTURE OF BONES

Bone is the form of connective tissue that is the second
hardest tissue in the human body. Only dental enamel is
harder than bone.

4. I|dentify the medical specialists who treat
disorders of the skeletal system.

5. Recognize, define, spell, and pronounce the
primary terms related to the pathology and
the diagnostic and treatment procedures of
the skeletal system.

The Tissues of Bone

Although it is a dense and rigid tissue, bone is also
capable of growth, healing, and reshaping itself
(Figure 3.1).

Articular cartilage

Red bone marrow | Proximal
epiphysis
Spongy bone
(contains red marrow)
Medullary cavity
Artery
Compact bone tissue
— Diaphysis
Endosteum
Yellow bone marrow
Periosteum
| Distal
epiphysis £
_ [}

FIGURE 3.1 Anatomic features of a typical long bone.
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B Periosteum (pehr-ee-0SS-tee-um) is the tough, fibrous
tissue that forms the outermost covering of bone (peri-
means surrounding, oste means bone, and -um is a
noun ending).

, is the
dense, hard, and very strong bone that forms the

B Compact bone, also known as

protective outer layer of bones.

B Spongy bone, also known as , is ligh-
ter and not as strong as compact bone. This type of
bone is commonly found in the ends and inner por-
tions of long bones such as the femur. Red bone

marrow is located within this spongy bone.

B The medullary cavity (MED-you-lehr-ee) is the cen-
tral cavity located in the shaft of long bones where it is
surrounded by compact bone. It is here that red and
yellow bone marrow are stored. means

pertaining to the inner section.

B The endosteum (en-DOS-tee-um) is the tissue that
lines the medullary cavity (end- means within, oste
means bone, and -um is a noun ending).

Bone Marrow

B Red bone marrow, which is located within the spongy
bone, is a hemopoietic tissue that manufactures red
blood cells, hemoglobin, white blood cells, and throm-
bocytes. These types of cells are discussed in Chapter 5.

B Hemopoietic (hee-moh-poy-ET-ick) means pertaining
to the formation of blood cells (hem/o means blood,
and -poietic means pertaining to formation). This
term is also spelled

B Yellow bone marrow functions as a fat storage area. It
is composed chiefly of fat cells and is located in the
medullary cavity of long bones.

Cartilage

B Cartilage (KAR-tih-lidj) is the smooth, rubbery,
blue-white connective tissue that acts as a shock
absorber between bones. Cartilage, which is more
elastic than bone, also makes up the flexible parts
of the skeleton such as the outer ear and the tip of
the nose.

B Articular cartilage (ar-TICK-you-lar KAR-tih-lidj)
covers the surfaces of bones where they come
together to form joints. This cartilage makes
smooth joint movement possible and protects the
bones from rubbing against each other (Figures 3.1
and 3.3).

B The meniscus (meh-NIS-kus) is the curved fibrous
cartilage found in some joints, such as the knee
and the temporomandibular joint of the jaw
(Figure 3.3).

Anatomic Landmarks of Bones

B The diaphysis (dye-AF-ih-sis) is the shaft of a long
bone (Figure 3.1).

B The epiphyses (ep-PIF-ih-seez) are the wider ends of
long bones such as the femurs of the legs (singular
epiphysis). Each epiphysis is covered with articular
cartilage to protect it. The is the
end of the bone located nearest to the midline of the
body. The is the end of the bone
located farthest away from the midline of the body.

B A foramen (foh-RAY-men) is an opening in a bone
through which blood vessels, nerves, and ligaments
pass (plural, foramina). For example, the spinal cord
passes through the
bone at the base of the skull.

of the occipital

B A process is a normal projection on the surface of a
bone that most commonly serves as an attachment for
a muscle or tendon For example, the
is the bony projection located on temporal bones just
behind the ears (Figure 3.6).

B JOINTS

Joints, which are also known as , are the
place of union between two or more bones. Joints are
classified either according to their construction or based

on the degree of movement they allow.

Fibrous Joints

Fibrous joints, consisting of inflexible layers of dense
connective tissue, hold the bones tightly together. In
adults these joints, which are also known as , do
not allow any movement (Figure 3.6). In newborns and
very young children, some fibrous joints are movable
before they have solidified.

B The fontanelles (fon-tah-NELLS), also known as the
, are normally present on the skull of a
newborn. These flexible soft spots facilitate the passage
of the infant through the birth canal. They also allow
for the growth of the skull during the first year. As the
child matures, and the sutures close, the fontanelles
gradually harden.
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FIGURE 3.2 Examples of synovial joints. (A) Ball-and-socket joint of the hip. (B) Hinge joint of the elbow. (C) Hinge joint of

the knee.

Cartilaginous Joints

Cartilaginous joints (kar-tih-LADJ-ih-nus) allow only
slight movement and consist of bones connected entirely
by cartilage. For example:

B Where the ribs connect to the sternum (breast bone),
shown in Figure 3.8, these joints allow movement
during breathing.

B The pubic symphysis (PEW-bick SIM-fih-sis) allows
some movement to facilitate childbirth. This joint is
located between the pubic bones in the anterior (front)
of the pelvis as shown in Figure 3.12.

Synovial Joints

A synovial joint (sih-NOH-vee-al) is created where two
bones articulate to permit a variety of motions. As used
here, the term arficulate means to come together. These
joints are also described based on their type of motion
(Figure 3.2).

B Ball-and-socket joints, such as the hips and

shoulders, allow a wide range of movement in many
directions (Figure 3.2A).

B Hinge joints, such as the knees and elbows, are syno-
vial joints that allow movement primarily in one
direction or plane (Figure 3.2B and 3.2C).

Components of Synovial Joints

Synovial joints consist of several components that make
complex movements possible (Figure 3.3).

B The synovial capsule is the outermost layer of strong
fibrous tissue that resembles a sleeve as it surrounds
the joint.

B The synovial membrane lines the capsule and
secretes synovial fluid.

B Synovial fluid, which flows within the synovial cavity,
acts as a lubricant to make the smooth movement of
the joint possible.

B Ligaments (LIG-ah-mentz) are bands of fibrous tissue
that form joints by connecting one bone to another
bone or by joining a bone to cartilage. Complex hinge
joints, such as the knee as shown in Figures 3.2 and
3.3, are made up of a series of ligaments that permit
movement in different directions.

Quadricieps
\ muscle

Fat
Femur

. Bursa
Synovial

membrane
Synovial
fluid
Meniscus

Patella

Articular cartilage
Fat

) Bursa
Articular

cartilage Patellar

tendon

Fibula—— Tibia

© Delmar, Cengage Learning (2013)

FIGURE 3.3 A lateral view of the knee showing the struc-
tures of a synovial joint and bursa.
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Vastus lateralis
muscle

Patellar tendon

Articular cartilage

Anterior cruciate

ligament

Fibula

Vastus medialis
muscle

Patella

Tibial collateral
ligament

Tibia
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FIGURE 3.4 Major ligaments of the knee. This anterior view of the knee shows the complex system of ligaments that

make its movements possible.

B A bursa (BER-sah) is a fibrous sac that acts as a cushion
to ease movement in areas that are subject to friction,
such as in the shoulder, elbow, and knee joints where a
tendon passes over a bone (plural, bursae).

B THE SKELETON

The typical adult human skeleton consists of approximately
206 bones, as shown in Figure 3.5. Depending upon the age
of the individual, the exact number of bones ranges from
206 to 350. For descriptive purposes, the skeleton is divided
into the axial and appendicular skeletal systems.

Axial Skeleton

The axial skeleton protects the major organs of the nervous,
respiratory, and circulatory systems. In the human, the axial
skeleton consists of the 80 bones of the head and body
that are organized into five parts. These are (1) the bones of
the skull, (2) the ossicles (bones) of the middle ear, (3) the
hyoid bone, located on the throat between the chin and
the thyroid, (4) the rib cage, and (5) the vertebral column.

Appendicular Skeleton

The appendicular skeleton makes body movement pos-
sible and also protects the organs of digestion, excretion,
and reproduction. In the human, the appendicular skele-
ton consists of 126 bones that are organized into: (1) the

upper extremities (shoulders, arms, forearms, wrists, and
hands) and (2) the lower exiremities (hips, thighs, legs,
ankles, and feet).

An appendage is anything that is attached to a major
part of the body and the term appendicular means refer-
ring to an appendage. An exiremify is the terminal end of
a body part such as an arm or leg.

Bones of the Skull

The skull consists of the 8 bones that form the cranium,
14 bones that form the face, and 6 bones in the middle
ear. As you study the following bones of the skull, refer to
Figures 3.6 and 3.7.

The Bones of the Cranium

The cranium (KRAY-nee-um), which is made up of the
following eight bones, is that portion of the skull that
encloses and protects the brain (crani means skull, and
-um is a noun ending). These cranial bones are joined by
jagged fibrous joints that are often referred to as sutures.

B The frontal bone is the anterior portion of the cranium
that forms the forehead. This bone houses the frontal
sinuses and forms the roof of the ethmoid sinuses, the
nose and part of the socket that protects the eyeball.

B The parietal bones (pah-RYE-eh-tal) are two of the
largest bones of the skull. Together they form most of
the roof and upper sides of the cranium.
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FIGURE 3.5 Anterior and posterior views of the human skeleton.
B The occipital bone (ock-SIP-ih-tal) forms the back B The external auditory meatus (mee-AY-tus) is the open-
part of the skull and the base of the cranium. ing of the external auditory canal of the outer ear. This
B The two temporal bones form the sides and base of canal is located within the temporal bone on each side of

the cranium. the skull. A mmeatus is the external opening of a canal.
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Coronal suture

Frontal bone

Sphenoid bone

Nasal bone

Lacrimal bone
Ethmoid bone

Zygomatic bone

Maxillary bone

Mandible

FIGURE 3.6 Lateral view of the adult human skull.

B The sphenoid bone (SFEE-noid) is an irregular,
wedge-shaped bone at the base of the skull. This bone
makes contact with all of the other cranial bones and
helps form the base of the cranium, the sides of the
skull, and the floors and sides of the eye sockets.

The ethmoid bone (ETH-moid) is light, spongy bone
located at the roof and sides of the nose. Here it
separates the nasal cavity from the brain, and it also
forms a portion of each orbit. An orbif is the bony
socket that surrounds and protects each eyeball.

The Auditory Ossicles
The auditory ossicles (0SS-ih-kulz) are the three tiny bones

located in each middle ear. These bones, known as the

malleus, incus, and stapes, are discussed in Chapter 11.

The Bones of the Face

B The face is made up of the following 14 bones. Some
of these bones contain air-filled cavities known as

Parietal bone

Squamosal
suture

Temporal bone

Lambdoidal
suture

Occipital bone

External
auditory
meatus

Mastoid process

Styloid process

Temporomandibular joint

© Delmar, Cengage Learning (2013)

sinuses. Among the purposes of these sinuses is to
lighten the weight of the skull. (These sinuses are dis-
cussed in Chapter 7.)

The two nasal bones form the upper part of the bridge
of the nose.

The two zygomatic bones (zye-goh-MAT-ick), also
known as the cheekbones, articulate with the frontal
bone that makes up the forehead. The term articulate
means to join together with.

The two maxillary bones (MACK-sih-ler-ee) form
most of the upper jaw (singular, maxilla). These bones
are also known as the maxillae.

The two palatine bones (PAL-ah-tine) form the ante-
rior (front) part of the hard palate of the mouth and
the floor of the nose.

The two lacrimal bones (LACK-rih-mal) make up
part of the orbit (socket of the eye) at the inner
angle.
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Coronal suture
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Ethmoid bone

Nasal bone
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Vomer bone
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FIGURE 3.7 Anterior view of the adult human skull.

B The two inferior conchae (KONG-kee or KONG-kay)
are the thin, scroll-like bones that form part of the
interior of the nose (singular, concha).

B The vomer bone (VOH-mer) forms the base for the
nasal septum. The is the cartilage wall

that divides the two nasal cavities.

B The mandible (MAN-dih-bul), also known as the
, is the only movable bone of the skull. The

mandible is attached to the skull at the temporo-
mandibular joint (tem-poh-roh-man-DIB-you-lar),

which is commonly known as the (Figure 3.6).

Frontal bone

Parietal bone

Sphenoid bone

Orbit

Lacrimal bone

Middle nasal conchae

Inferior conchae
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Thoracic Cavity

The thoracic cavity (thoh-RAS-ick), also known as the

, is the bony structure that protects the heart
and lungs. It consists of the ribs, sternum, and upper por-
tion of the spinal column extending from the neck to the
diaphragm, but not including the arms.

The Ribs

The 12 pairs of ribs, which are also known as g

attach posteriorly to the thoracic vertebrae (cost means
rib, and -al means pertaining to) (Figure 3.8).
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B The first seven pairs of ribs are called frue ribs, and
they attach anteriorly to the sternum.

B The next three pairs of ribs are called false ribs, and
they attach anteriorly to cartilage that connects them
to the sternum.

B The last two pairs of ribs are called floating ribs,
because they are only attached posteriorly to the
vertebrae but are not attached anteriorly.

The Sternum

The sternum (STER-num), which is also known as the
breast bone, is a flat, dagger-shaped bone located in
the middle of the chest. By joining with the ribs, it
forms the front of the rib cage. This is divided into three
parts (Figure 3.8).

B The manubrium (mah-NEW-bree-um) is the bony
structure that forms the upper portion of the
sternum.

B The body of the sternum is the bony structure that
forms the middle portion of the sternum.

B The xiphoid process (ZIF-oid) is the structure made
of cartilage that forms the lower portion of the
sternum.

Manubrium
Clavicle
Acromion

Scapula

Sternum ———

Costal
cartilage

Ribs
2

Humerus T

~ Xiphoid
process

Radius

Ulna

The Shoulders

The shoulders form the pectoral girdle (PECK-toh-rahl),

which supports the arms and hands. This is also known

as the shoulder girdle. As used here, the term girdle refers

to a structure that encircles the body. As you study the

bones of the shoulder, refer to Figures 3.5 and 3.8.

B The clavicle (KLAV-ih-kul), also known as the collar
bone, is a slender bone that connects the manubrium
of the sternum to the scapula.

B The scapula (SKAP-you-lah) is also known as the
shoulder blade (plural, scapulae).

B The acromion (ah-KROH-mee-on) is an extension
of the scapula that forms the high point of the shoulder.

The Arms
As you study the bones of the arms, refer to Figures 3.5
and 3.8.

B The humerus (HEW-mer-us) is the bone of the upper
arm (plural, humeri).

B The radius (RAY-dee-us) is the smaller and shorter
bone in the forearm. The radius runs up the thumb
side of the forearm (plural, radius bones).

— Thoracic

/ § cavity
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FIGURE 3.8 Anterior view of the ribs, shoulder, and arm. (Cartilaginous structures are shown in blue.)
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B The ulna (ULL-nah) is the larger and longer bone of the

forearm (plural, ulnae). The proximal end of the ulna
articulates with the distal end of the humerus to form the
elbow joint.

The olecranon process (oh-LEK-rah-non), com-
monly known as the funny bone, is a large projec-
tion on the upper end of the ulna. This forms the
point of the elbow and exposes a nerve that tingles
when struck.

bony passage known as the carpal tunnel. The median
nerve and the tendons of the fingers pass through this
tunnel to reach the hand. Carpal tunnel syndrome is
described in Chapter 4.

The metacarpals (met-ah-KAR-palz) are the five
bones that form the palms of the hand.

The phalanges (fah-LAN-jeez) are the 14 bones of the
fingers (singular, phalanx). The bones of the toes are
also known as phalanges.

Each of the four fingers has three bones. These are the

The Wrists, Hands, and Fingers

distal (outermost), middle, and proximal (nearest the

As you study these bones, refer to Figure 3.9. hand) phalanges.

B The eight carpals (KAR-palz) are the bones that form B The thumb has two bones. These are the distal and

the wrist (singular, carpal). These bones form a narrow
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phalanx '

Phalanges —
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phalanx

phalanx

Metacarpals —
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Proximal ( ;
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Radius

FIGURE 3.9 Superior view of the bones of the lower left arm, wrist, and hand.
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The Spinal Column

The spinal column, which is also known as the vertebral
column, protects the spinal cord and supports the head
and body. The spinal column consists of 26 vertebrae
(VER-teh-bray). Each of these bony units is known as a
vertebra (VER-teh-bruh), and the term veriebral means
pertaining to the vertebrae.

The Structures of Vertebrae

As you study the structures of a vertebra, refer to
Figure 3.10.

B The anterior portion of the vertebra is solid to
provide strength and is known as the body of the
vertebra.

B The posterior portion of a vertebra is known as the
lamina (LAM-ih-nah) (plural, laminae). The trans-
verse and spinous processes extend from this area and
serve as attachments for muscles and tendons.

B The vertebral foramen is the opening in the middle of
the vertebra. This opening allows the spinal cord to
pass through and to protect the spinal cord.

Intervertebral Disks

Intervertebral disks (in-ter-VER-teh-bral), which are
made of cartilage, separate and cushion the vertebrae
from each other. They also act as shock absorbers
and allow for movement of the spinal column
(Figure 3.18A).

Posterior

Spinous process

Lamina

Transverse
process

Vertebral foramen

Body

Anterior
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Superior view

FIGURE 3.10 Characteristics of a typical vertebra.

The Types of Vertebrae

As you study the types of vertebrae, refer to Figure 3.11A & B.

B The cervical vertebrae (SER-vih-kal) are the first set of
7 vertebrae, and they form the neck. The term cervical
means pertaining to the neck, and these vertebrae are
also known as C1 through C7.

B The thoracic vertebrae (thoh-RASS-ick), known as
T1 through T12, are the second set of 12 vertebrae.
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FIGURE 3.11A Anterior view of the vertebral column.
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First cervical vertebra

Second cervical vertebra

Cervical
region
(curved ~ |
anteriorly)

Thoracic
region
(curved — |
posteriorly)

Lumbar
region
(curved — |
anteriorly)

Sacral and
coccygeal
regions —
(curved
posteriorly)

(B)
FIGURE 3.11B Lateral view of the vertebral column.

Each of these vertebra has a pair of ribs attached to it,
and together they form the outward curve of the spine.
Thoracic means pertaining to the thoracic cavity.

B The lumbar vertebrae (LUM-bar), known as L1
through L5, make up the third set of 5 vertebrae, and
together they form the inward curve of the lower
spine. These are the largest and strongest of the ver-
tebrae, and they bear most of the body’s weight.
Lumbar means relating to the part of the back and
sides between the ribs and the pelvis.

First thoracic vertebra

Intervertebral disk

First lumbar vertebra

Transverse process

Spinous process

—— Sacrum

—— Coccyx
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The remaining two vertebrae are the sacrum and the
coccyx. As you study these structures, refer to Figure 3.11.
B The sacrum (SAY-krum) is the slightly curved,

triangular-shaped bone near the base of the spine that
forms the lower portion of the back. At birth, the sacrum
is composed of five separate bones; however in the
young child, they fuse together to form a single bone.

B The coccyx (KOCK-sicks), which is also known as the
tailbone, forms the end of the spine and is actually made
up of four small vertebrae that are fused together.
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The Pelvic Girdle

The pelvic girdle protects internal organs and supports Pubic bone
the lower extremities. It is commonly known as the pelvis
or hips. The pelvis is a cup-shaped ring of bone at the
lower end of the trunk, and it consists of the ilium, Acetabulum

ischium, and pubis (Figures 3.12 and 3.14).

B The ilium (ILL-ee-um) is the broad blade-shaped Femoral neck
bone that forms the back and sides of the pubic bone.

M The sacroiliac (say-kroh-ILL-ee-ack) is the slightly Femur

© Delmar, Cengage Learning (2013)

movable articulation between the sacrum and poste-

rior portion of the ilium (sacr/o means sacrum, ili
FIGURE 3.13 Structures of the proximal end of the femur

means ilium, and -ac means pertaining to). and the acetabulum (hip socket)

B The ischium (ISS-kee-um), which forms the lower
posterior portion of the pubic bone, bears the weight
of the body when sitting.

B The pubis (PEW-bis), which forms the anterior portion of
the pubic bone, is located just below the urinary bladder.

B At birth the ilium, ischium, and pubis are three sepa-
rate bones. As the child matures, these bones fuse to
form the left and right pubic bones, which are held
securely together by the pubic symphysis.

Pelvic bones

B The pubic symphysis is the cartilaginous joint that
unites the left and right pubic bones. A cartilaginous
Jjoint allows slight movement between bones.

B The acetabulum (ass-eh-TAB-you-lum), also known as Femur

the hip socket, is the large circular cavity in each side of
the pelvis that articulates with the head of the femur to
form the hip joint (Figures 3.12 and 3.14).

The Legs and Knees

As you study these bones, refer to Figures 3.13 and 3.14.

Patella

Sacrum

— Patellar
ligament
Tibia

Malleolus
Tarsal bones Metatarsals

Calcaneus
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Phalanges
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FIGURE 3.14 Lateral view of bones of the lower
FIGURE 3.12 Anterior view of the pelvis. extremity.
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The Femurs

B The femurs (FEE-murz) are the largest bones in the
body. means pertaining to the femur.

M These bones are also known as

B The articulates with the acetabulum
(hip socket).
B The is the narrow area just below the

head of the femur.

The Knees

B The patella (pah-TEL-ah), also known as the ,
is the bony anterior portion of the knee.

B The term popliteal (pop-LIT-ee-al) describes the pos-
terior space behind the knee where the ligaments,
vessels, and muscles related to this joint are located.

B The cruciate ligaments (KROO-shee-ayt), which are
shown in Figure 3.4, make possible the movements of
the knee. These are known as the and

because they are shaped like a
Cross.

The Lower Legs

The lower leg is made up of the tibia and the fibula

(Figure 3.14).

B The tibia (TIB-ee-ah), also known as the , is
the larger anterior weight-bearing bone of the lower leg.

B The fibula (FIB-you-lah) is the smaller of the two
bones of the lower leg.

The Ankles

B The ankles are the joints that connect the lower leg
and foot and make the necessary movements possible.

B Each ankle is made up of seven short tarsal (TAHR-
sal) bones. These bones are similar to the bones of
the wrists; however, they are much larger in size
(Figure 3.15).

B The malleolus (mal-LEE-oh-lus) is a rounded bony

projection on the tibia and fibula on the sides of each
ankle joint (plural, malleoli).

B The talus (TAY-luss) is the ankle bone that
articulates with the tibia and fibula (Figures 3.15
and 3.17).

B The calcaneus (kal-KAY-nee-uss), also known as
the , is the largest of the tarsal bones
(Figures 3.14 and 3.15).

The Feet and Toes

The feet and toes are made up of the following bones as
shown in Figure 3.15.

B The five metatarsals (met-ah-TAHR-salz) form that
part of the foot to which the toes are attached.

B The phalanges are the bones of the toes. The great toe
has two phalanges. Each of the other toes has three
phalanges. The bones of the fingers are also called
phalanges.

B MEDICAL SPECIALTIES RELATED
TO THE SKELETAL SYSTEM

B A chiropractor (KYE-roh-prack-tor) holds a Doctor
of Chiropractic (DC) degree and specializes in the
manipulative treatment of disorders originating from
misalignment of the spine.
involves manually adjusting the positions of the bones.

B An orthopedic surgeon (or-thoh-PEE-dick), also
known as an , is a physician who specia-
lizes in diagnosing and treating diseases and disorders

involving the bones, joints, and muscles.

H An osteopath (oss-tee-oh-PATH) holds a Doctor of
Osteopathy (DO) degree and uses traditional forms
of medical treatment in addition to specializing in
treating health problems by spinal manipulation
(oste/o means bone, and -path means disease). This
type of medical practice is known as ; how-
ever, that term is also used to mean any bone disease.

B A podiatrist (poh-DYE-ah-trist) holds a Doctor of
Podiatry (DP) or Doctor of Podiatric Medicine (DPM)
degree and specializes in diagnosing and treating dis-
orders of the foot (pod mean foot, and -iatrist means
specialist).

B A rheumatologist (roo-mah-TOL-oh-jist) is a physi-
cian who specializes in the diagnosis and treatment of
arthritis and disorders such as osteoporosis, fibromy-
algia, and tendinitis that are characterized by inflam-
mation in the joints and connective tissues.

B PATHOLOGY OF THE SKELETAL
SYSTEM

Joints

B Ankylosis (ang-kih-LOH-sis) is the loss or absence of
mobility in a joint due to disease, injury, or a surgical
procedure (ankyl means crooked, bent, or stiff, and
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Fibula

Metatarsals

Phalanges

Calcaneus
(A)
Phalanges —
Distal phalanx
- Middle phalanx
Proximal phalanx
Metatarsals —
Tarsals —
Talus
Calcaneus

© Delmar, Cengage Learning (2013)

(B)
FIGURE 3.15 Bones of the right ankle and foot. (A) Lateral view. (B) Superior view.

-osis means abnormal condition or disease). Mobility B Bursitis (ber-SIGH-tis) is an inflammation of a bursa
means being capable of movement. (burs means bursa, and -itis means inflammation).

B Arthrosclerosis (ar-throh-skleh-ROH-sis) is stiffness B Chondromalacia (kon-droh-mah-LAY-shee-ah) is the
of the joints, especially in the elderly (arthr/o means abnormal softening of cartilage (chondr/o means car-

joint, and -sclerosis means abnormal hardening). tilage, and -malacia means abnormal softening).
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B A chondroma (kon-DROH-mah) is a slow-growing
benign tumor derived from cartilage cells (chondr
means cartilage, and -oma means tumor).

B Costochondritis (kos-toh-kon-DRIGH-tis) is an
inflammation of the cartilage that connects a rib to the
sternum (cost/o means rib, chondr means cartilage,
and -itis means inflammation).

B Hallux valgus (HAL-ucks VAL-guss), also known as a

, is an abnormal enlargement of the joint at the

base of the great toe (hallux means big toe, and valgus
means bent).

B Hemarthrosis (hem-ar-THROH-sis) is blood within
a joint (hem means blood, arthr means joint, and
-osis means abnormal condition or disease). This
condition is frequently due to a joint injury. It
also can occur spontaneously in patients taking
blood-thinning medications or those having a blood
clotting disorder such as hemophilia (see Chapters 2
and 5).

B Polymyalgia rheumatica (PMR) (pol-ee-my-AL-jah
roo-MA-tih-kah) is a geriatric inflammatory disorder of
the muscles and joints characterized by pain and
stiffness in the neck, shoulders, upper arms, and hips
and thighs (poly- means many, my means muscle, and
-algia means pain). Rheumatica is the Latin word for

, an obsolete term for arthritis and other
disorders causing pain in the joints and supporting
tissue.

A occurs when a ligament that connects bones
to a joint is wrenched or torn (see Chapter 4).

B Synovitis (sin-oh-VYE-tiss) is inflammation of the
synovial membrane that results in swelling and pain of
the affected joint (synov means synovial membrane,
and -itis means inflammation). This condition can be
caused by arthritis, trauma, infection, or irritation
produced by damaged cartilage.

Subluxation

Dislocation

B Dislocation, also known as (luck-SAY-shun),
is the total displacement of a bone from its joint

(Figure 3.16).

B Subluxation (sub-luck-SAY-shun) is the partial
displacement of a bone from its joint.

Arthritis

Arthritis (ar-THRIGH-tis) is an inflammatory condition
of one or more joints (arthr means joint, and -itis
means inflammation). There are more than 100 types of
arthritis with many different causes. Some of the more
common types of arthritis follow.

Osteoarthritis

Osteoarthritis (OA) (oss-tee-oh-ar-THRIGH-tis), also
known as , is most commonly
associated with aging (oste/o means bone, arthr means

joint, and -itis means inflammation) (Figure 3.17).

B OAis known as a
is characterized by the wearing away of the articular

because it

cartilage within the joints. means the
breaking down or impairment of a body part.

B It is also characterized by hypertrophy of bone and the
formation of osteophytes (0SS-tee-oh-fites), also
known as bone spurs.

Spondylosis (spon-dih-LOH-sis) is also known as

This degenerative disorder can

cause the loss of normal spinal structure and function

(spondyl means vertebrae, and -osis means abnormal
condition or disease).

Gouty Arthritis

Gouty arthritis (GOW-tee ar-THRIGH-tis), also known as
, is a type of arthritis characterized by deposits of uric

Dislocation

© Delmar, Cengage Learning (2013)

FIGURE 3.16 Subluxation and dislocation shown on an anterior view of the left shoulder.
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Eroding
cartilage

Eroding
meniscus
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FIGURE 3.17 Damage to the knee joint caused by
osteoarthritis.

acid in the joints. Uric acid is a by-product that is nor-
mally excreted by the kidneys. Gout develops when
excess uric acid, which is present in the blood, forms
crystals in the joints of the feet and legs.

Rheumatoid Arthritis

Rheumatoid arthritis (ROO-mah-toyd ar-THRIGH-tis),
commonly known as R4, is a chronic autoimmune disor-
der in which the joints and some organs of other body
systems are attacked. Awufoimmune disorders are
described in Chapter 6.

B As RA progressively attacks the synovial membranes,
they become inflamed and thickened so that the joints
are increasingly swollen, painful, and immobile.

Superior view

Spinous Lamina

process

subject to
pressure

Spinal
nerve

Intervertebral
disc

(A)

Spinal nerve

Ruptured disk

Ankylosing Spondlylitis

Ankylosing spondylitis (ang-kih-LOH-sing spon-dih-
LYE-tis) is a form of rheumatoid arthritis that primarily
causes inflammation of the joints between the vertebrae.
Anlkylosing means the progressive stiffening of a joint
or joints, and spondylitis means inflammation of the
vertebrae.

Juvenile Rheumatoid Arthritis

Juvenile rheumatoid arthritis is an autoimmune disor-
der that affects children ages 16 years or less with symp-
toms that include stiffness, pain, joint swelling, skin rash,
fever, slowed growth, and fatigue.

The Spinal Column

B A herniated disk (HER-nee-ayt-ed), also known as a
slipped or ruptured disk, is the breaking apart of an
intervertebral disk that results in pressure on spinal
nerve roots (Figure 3.18B).

B Lumbago (lum-BAY-goh), also known as low baclk
pain, is pain of the lumbar region of the spine (lumb
means lumbar, and -ago means diseased condition).

B Spondylolisthesis (spon-dih-loh-liss-THEE-sis) is the
forward slipping movement of the body of one of the
lower lumbar vertebrae on the vertebra or sacrum
below it (spondyl/o means vertebrae, and -listhesis
means slipping).

B Spina bifida (SPY-nah BIF-ih-dah) is a congenital
defect that occurs during early pregnancy when the
spinal canal fails to close completely around the spinal

Lateral view
Pressure
Pressure (body weight)
on spinal
cord and
nerve root

Herniated
disk

(B) (©)

FIGURE 3.18 (A) Superior view of a normal intervertebral disk. (B) Superior and (C) lateral views of a ruptured disk causing

pressure on a spinal nerve.

© Delmar, Cengage Learning (2013)
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(A)
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©

FIGURE 3.19 Abnormal curvatures of the spine. (A) Kyphosis. (B) Lordosis. (C) Scoliosis. (Normal curvatures are shown in

shadow.)

cord to protect it. means pertaining to the spine.

means split. Some cases of spina bifida are due
to a lack of the nutrient folic acid during the early
stages of pregnancy.

Curvatures of the Spine

B Kyphosis (kye-FOH-sis) is an abnormal increase in the
outward curvature of the thoracic spine as viewed
from the side (kyph means hump, and -osis means
abnormal condition or disease). This condition, also
known as or , is fre-
quently associated with aging (Figure 3.19A).

B Lordosis (lor-DOH-sis) is an abnormal increase in the
forward curvature of the lumbar spine (lord means
bent backward, and -osis means abnormal condition
or disease). This condition is also known as
(Figure 3.19B).

B Scoliosis (skoh-lee-OH-sis) is an abnormal lateral
(sideways) curvature of the spine (scoli means curved,
and -osis means abnormal condition or disease)
(Figure 3.19C).

CIOT AR connecTion |

View the Curvatures of the Spine animation in
the StudyWARE™,

Bones

B Craniostenosis (kray-nee-oh-steh-NOH-sis) is a mal-

formation of the skull due to the premature closure of
the cranial sutures (crani/o means skull, and -stenosis
means abnormal narrowing).

Fibrous dysplasia (dis-PLAY-see-ah) is a bone disor-
der of unknown cause that destroys normal bone
structure and replaces it with fibrous (scarlike) tissue.
This leads to uneven growth, brittleness, and deformity
of the affected bones.

Ostealgia (oss-tee-AL-jee-ah), also known as

, means pain in a bone (oste means bone, and
-algia means pain).
Osteitis (oss-tee-EYE-tis), also spelled , is an
inflammation of a bone (oste means bone, and -itis
means inflammation).

Osteomalacia (oss-tee-oh-mah-LAY-shee-ah), also
known as , is abnormal softening of
bones in adults (oste/o means bone, and -malacia
means abnormal softening). This condition is usually
caused by a deficiency of vitamin D, calcium, and/or
phosphate. Compare with rickets, below.
Osteomyelitis (oss-tee-oh-my-eh-LYE-tis) is an
inflammation of the bone marrow and adjacent bone
(oste/o means bone, myel means bone marrow, and
-itis means inflammation). The bacterial infection that
causes osteomyelitis often originates in another part of
the body and spreads to the bone via the blood.
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B Osteonecrosis (oss-tee-oh-neh-KROH-sis) is the death
of bone tissue due to insufficient blood supply (oste/o
means bone, and -necrosis means tissue death).

B Paget’s disease (PAJ-its), also known as
, is a bone disease of unknown cause. This
condition is characterized by the excessive breakdown
of bone tissue, followed by abnormal bone formation.
The new bone is structurally enlarged, but weakened
and filled with new blood vessels.

H Periostitis (pehr-ee-oss-TYE-tis) is an inflammation of
the periosteum (peri- means surrounding, ost means
bone, and -itis means inflammation). This condition is
often associated with shin splints, which are discussed
in Chapter 4.

B Rickets (RICK-ets), also known as
, is a deficiency disease occurring in children.
This condition, which is characterized by defective
bone growth, results from a vitamin D deficiency that
is sometimes due to insufficient exposure to sunlight.

B Short stature, formerly known as , is a con-
dition resulting from the failure of the bones of the
limbs to grow to an appropriate length compared to the
size of the head and trunk. The average adult height is
no more than 4 feet 10 inches, and these individuals

now prefer to be referred to as

B The term talipes (TAL-ih-peez), which is also known
as , describes any congenital deformity of the
foot involving the talus (ankle bones).

Bone Tumors

B Primary bone cancer is a relatively rare malignant
tumor that originates in a bone. means
becoming progressively worse and life-threatening. As
an example, is a tumor that occurs
in the bones of the upper arm, legs, pelvis, or rib. The
peak incidence for the development of this condition is

between ages 10 and 20 years.

B The term secondary bone cancer describes tumors that
have metastasized (spread) to bones from other organs
such as the breasts and lungs. Additional malignancies,
sarcomas, and tumors are discussed in Chapter 6.

B A myeloma (my-eh-LOH-mabh) is a type of cancer that
occurs in blood-making cells found in the red bone
marrow (myel means bone marrow, and -oma means
tumor). This condition can cause pathologic fractures
and is often fatal.

B An osteochondroma (oss-tee-oh-kon-DROH-mah)
is a benign bony projection covered with cartilage

(oste/o means bone, chondr means cartilage, and

-oma means tumor). means something that is
not life-threatening and does not recur. This type of

tumor is also known as an (plural, exostoses).

Osteoporosis and Osteopenia
Compared

Osteoporosis (0ss-tee-oh-poh-ROH-sis) (OP) is a marked
loss of bone density and an increase in bone porosity that
is frequently associated with aging (oste/o means bone,
por means small opening, and -osis means abnormal
condition or disease).

Osteopenia (oss-tee-oh-PEE-nee-ah) is thinner-
than-average bone density (oste/o means bone, and
-penia means deficiency). This term is used to describe
the condition of someone who does not yet have osteo-
porosis, but is at risk for developing it.

Osteoporosis-Related Fractures

Osteoporosis is primarily responsible for three types of
fractures:

B A compression fracture, also known as a
, occurs when the bone is pressed
together (compressed) on itself. These fractures are
sometimes caused by the spontaneous collapse of
weakened vertebrae or can be due to an injury. This
results in pain, loss of height, and development of the
spinal curvature known as

B A Colles’ fracture, which is named for the Irish sur-
geon Abraham Colles, is also known as a fractured
wrist. This fracture occurs at the lower end of the
radius when a person tries to stop a fall by landing on
his or her hands. The impact of this fall causes the
bone weakened by osteoporosis to break (Figure 3.20).

© Delmar, Cengage Learning (2013)

FIGURE 3.20 A Colles’ fracture of the left wrist.
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B An osteoporotic hip fracture (oss-tee-oh-pah-ROT-
ick), also known as a , is usually caused by
weakening of the bones due to osteoporosis and can
occur either spontaneously or as the result of a fall.
Complications from these fractures can result in the loss
of function, mobility, independence, or death. Osteo-
porotic means pertaining to or caused by the porous
condition of bones.

Fractures

A fracture, which is a , is described in terms

of its complexity. As you study this section, follow

Figure 3.21.

M A closed fracture, also known as a or
a , is one in which the bone is bro-

ken, but there is no open wound in the skin (see also
Figure 3.22).

B An open fracture, also known as a
, is one in which the bone is broken and there is

© Delmar, Cengage Learning (2013)

an open wound in the skin.
B A comminuted fracture (KOM-ih-newt-ed) is one in FIGURE 3.22 A radiograph showing an anteroposterior

which the bone is splintered or crushed. Comminuted (AP) view of a closed fracture of the femur.

means crushed into small pieces. weakened by osteoporosis or a disease process such as

B A greenstick fracture, or , is one cancer.
in which the bone is bent and only partially broken. M A spiral fracture is a fracture in which the bone has
This type of fracture occurs primarily in children. been twisted apart. This type of fracture occurs as the
B An oblique fracture occurs at an angle across the result of a severe twisting motion such as in a sports
bone. injury.
B A pathologic fracture occurs when a weakened bone B A stress fracture, which is an overuse injury, is a small
breaks under normal strain. This is due to bones being crack in the bone that often develops from chronic,
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(A) (B) ©) (D)

FIGURE 3.21 Types of bone fractures. (A) Greenstick (incomplete) (B) Closed (simple, complete) (C) Open (compound)
(D) Comminuted
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excessive impact. Additional overuse and sports inju-
ries are discussed in Chapter 4.

B A transverse fracture occurs straight across the bone.

Additional Terms Associated with
Fractures

M A fat embolus (EM-boh-lus) can form when a long
bone is fractured and fat cells from yellow bone mar-
row are released into the blood. An is any

foreign matter circulating in the blood that can

become lodged and block the blood vessel.

B Crepitation (krep-ih-TAY-shun), also known as
, is the grating sound heard when the ends of a
broken bone move together. This term also describes
the crackling sound heard in lungs affected with
pneumonia and the clicking sound heard in the
movements of some joints.

H As the bone heals, a callus (KAL-us) forms as a bulg-
ing deposit around the area of the break. This tissue
eventually becomes bone. A is also a thickening

of the skin caused by repeated rubbing.

B DIAGNOSTIC PROCEDURES OF
THE SKELETAL SYSTEM

B A radiograph, also known as an , is the use of
x-radiation to visualize bone fractures and other

abnormalities (Figure 3.22).

B Arthroscopy (ar-THROS-koh-pee) is the visual exam-
ination of the internal structure of a joint (arthr/o
means joint, and -scopy means visual examination)
using an

B A bone marrow biopsy is a diagnostic test that may
be necessary after abnormal types or numbers of red
or white blood cells are found in a complete blood
count test.

| is the use of a syringe to
withdraw the liquid bone marrow. This procedure is
used to obtain tissue for diagnostic purposes or to
collect bone marrow for medical procedures such as
stem cell transplantation.

B Magnetic resonance imaging (MRI) is used to image
soft tissue structures such as the interior of complex
joints. It is not the most effective method of imaging
hard tissues such as bone.

| and
diagnostic procedures, are discussed in Chapter 15.

, which are additional

Bone Density Testing

Bone density testing (BDT) is used to determine losses
or changes in bone density. These tests are used to diag-
nose conditions such as osteoporosis, osteomalacia,
osteopenia, and Paget’s disease.

B Ultrasonic bone density testing is a screening test for
osteoporosis or other conditions that cause a loss of
bone mass. In this procedure, sound waves are used to
take measurements of the calcaneus (heel) bone. If the
results indicate risks, more definitive testing is indicated.

H Dual x-ray absorptiometry (ab-sorp-shee-OM-
eh-tree) is a low-exposure radiographic measurement
of the spine and hips to measure bone density. This
test produces more accurate results than ultrasonic
bone density testing.

B TREATMENT PROCEDURES OF
THE SKELETAL SYSTEM

Bone Marrow Transplants

A bone marrow transplant (BMT) is used to treat certain
types of cancers, such as leukemia and lymphomas,
which affect bone marrow. Leukemia is discussed in
Chapter 5, and lymphomas are discussed in Chapter 6.

B In this treatment, initially both the cancer cells and the
patient’s bone marrow are destroyed with high-
intensity radiation and chemotherapy.

B Next, healthy bone marrow stem cells are transfused
into the recipient’s blood. These cells migrate to the
spongy bone, where they multiply to form cancer-free
red bone marrow. produced by the bone

marrow eventually develop into blood cells. (See

Chapter 2 for more information on stem cells.)

Types of Bone Marrow Transplants

An allogenic bone marrow transplant uses healthy bone
marrow cells from a compatible donor, often a sibling.
However, unless this is a perfect match, there is the danger
that the recipient’s body will reject the transplant. Allo-
genic (al-oh-JEN-ick) means originating within another.

In an autologous bone marrow transplant, the
patient receives his own bone marrow cells, which have
been harvested, cleansed, treated, and stored before the
remaining bone marrow in the patient’s body is destroyed.
Autologous (aw-TOL-uh-guss) means originating within
an individual.
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Medical Devices

B An orthetic (or-THOT-ick) is a mechanical appliance,
such as a leg brace or a splint, that is specially
designed to control, correct, or compensate for
impaired limb function.

B A prosthesis (pros-THEE-sis) is a substitute for a dis-
eased or missing body part, such as a leg that has been
amputated (plural, prostheses).

Joints

B Arthrodesis (ar-throh-DEE-sis), also known as surgi-
cal ankylosis, is the surgical fusion (joining together)
of two bones to stiffen a joint, such as an ankle, elbow,
or shoulder (arthr/o means joint, and -desis means to
bind, tie together). This procedure is performed to
treat severe arthritis or a damaged joint. Compare with
arthrolysis.

B Arthrolysis (ar-THROL-ih-sis) is the surgical loosen-
ing of an ankylosed joint (arthr/o means joint, and
-lysis means loosening or setting free). Note: The
suffix -lysis also means breaking down or destruction,
and may indicate either a pathologic state or a
therapeutic procedure. Compare with
arthrodesis.

B Arthroscopic surgery (ar-throh-SKOP-ick) is a mini-
mally invasive procedure for the treatment of the interior

of a joint. For example, torn cartilage can be removed
with the use of an arthroscope and instruments inserted
through small incisions (Figure 3.23).

B Chondroplasty (KON-droh-plas-tee) is the surgical
repair of damaged cartilage (chondr/o means carti-
lage, and -plasty means surgical repair).

H A synovectomy (sin-oh-VECK-toh-mee) is the surgical
removal of a synovial membrane from a joint (synov
means synovial membrane, and -ectomy means sur-
gical removal). One use of this procedure, which can
be performed endoscopically, is to repair joint damage
caused by rheumatoid arthritis.

B Viscosupplementations (vis-ko sup-leh-men-TAY-
shunz) are injections used to add a preparation of
hyaluronic acid and related compounds to a joint, eas-
ing friction and making movement easier. This is often
used to treat osteoarthritis, especially in the knees.
Synvisc is one of the products used for this purpose.

Joint Replacements

Based on its word parts, the term arthroplasty (AR-
throh-plas-tee) means the surgical repair of a damaged
joint (arthr/o means joint, and -plasty means surgical
repair); however, this term has come to mean the surgical
placement of an artificial joint. These procedures are
named for the involved joint and the amount of the
joint that is replaced (Figures 3.24 and 3.25).

piotrwzk/www.Shutterstock.com

FIGURE 3.23 During arthroscopic surgery, the physician is able to view the interior of the knee on a monitor.


www.Shutterstock.com

86

CHAPTER 3

The joint replacement part is a prosthesis that is
commonly referred to as an

A total knee replacement (TKR) means that all of the
parts of the knee were replaced. This procedure is also
known as a (Figure 3.24).

A partial knee replacement (PKR) describes a proce-
dure in which only part of the knee is replaced.

A total hip replacement (THR), also known as a

, is performed to restore a damaged
hip to full function. During the surgery, a plastic lining
is fitted into the acetabulum to restore a smooth sur-
face. The head of the femur is removed and replaced
with a metal ball attached to a metal shaft that is fitted
into the femur (see Figure 3.25). These smooth sur-
faces restore the function of the hip joint.

Hip resurfacing is an alternative to removing the head
of the femur. Function is restored to the hip by placing
a metal cap over the head of the femur to allow it to

move smoothly over a metal lining in the acetabulum.

Revision surgery is the replacement of a worn or
failed implant.

vadim kozlovsky/www.Shutterstock.com

FIGURE 3.24 Radiograph (x-ray) of a total knee
replacement. On the film the metallic components
appear brighter than the bone.

Spinal Column

H A percutaneous diskectomy (per-kyou-TAY-nee-us
dis-KECK-toh-mee) is performed to treat a herniated
intervertebral disk. In this procedure, a thin tube
is inserted through the skin of the back to suction
out the ruptured disk or to vaporize it with a
laser. means performed through the skin.

H Percutaneous vertebroplasty (per-kyou-TAY-nee-us
VER-tee-broh-plas-tee) is performed to treat
osteoporosis-related compression fractures (vertebr/o
means vertebra, and -plasty means surgical repair). In
this minimally invasive procedure, bone cement is
injected to stabilize compression fractures within the
spinal column.

B A laminectomy (lam-ih-NECK-toh-mee) is the
surgical removal of a lamina or posterior portion of a
vertebra (lamin means lamina, and -ectomy means
surgical removal).

B Spinal fusion is a technique to immobilize part of the
spine by joining together (fusing) two or more verte-
brae. means to join together.

Bones

B A craniectomy (kray-nee-EK-toh-mee) is the
surgical removal of a portion of the skull (crani
means skull, and -ectomy means surgical removal). This
procedure is performed to treat craniostenosis or to
relieve increased intracranial pressure due to swelling of
the brain. The term describes the

amount of pressure inside the skull.

i

)
../

FIGURE 3.25 Total hip replacement (THR).

© Delmar, Cengage Learning (2013)
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B A craniotomy (kray-nee-OT-oh-mee) is a surgical
incision or opening into the skull (crani means
skull, and -otomy means a surgical incision).

This procedure is performed to gain access to the
brain to remove a tumor, to relieve intracranial
pressure, or to obtain access for other surgical
procedures.

B A cranioplasty (KRAY-nee-oh-plas-tee) is the surgical
repair of the skull (crani/o means skull, and -plasty Fracture
means surgical repair).

External

B Osteoclasis (oss-tee-OCK-lah-sis) is the surgical
fixator

fracture of a bone to correct a deformity (oste/o means

bone, and -clasis means to break).

B An ostectomy (0ss-TECK-toh-mee) is the surgical
removal of bone (ost means bone, and -ectomy means

© Delmar, Cengage Learning (2013)

the surgical removal).
FIGURE 3.26 External fixation of the femur stabilizes the

B Osteoplasty (0SS-tee-oh-plas-tee) is the surgical bone and is removed after the bone has healed.

repair of a bone or bones (oste/o means bone, and
-plasty means surgical repair).

B Osteorrhaphy (oss-tee-OR-ah-fee) is the surgical

suturing, or wiring together, of bones (oste/o B Traction is a pulling force exerted on a limb in a distal
means bone, and -rrhaphy means surgical direction in an effort to return the bone or joint to
suturing). normal alignment.

B Osteotomy (oss-tee-OT-oh-mee) is the surgical
cutting of a bone (oste means bone, and -otomy

means a surgical incision). This may include External and Internal Fixation
removing part or all of a bone, or cutting into or B External fixation is a fracture treatment procedure in
through a bone. which pins are placed through the soft tissues and

B A periosteotomy (pehr-ee-oss-tee-OT-oh-mee) is an bone so that an external appliance can be used to hold
incision through the periosteum to the bone (peri- the pieces of bone firmly in place during healing.
means surrounding, oste means bone, and -otomy When healing is complete, the appliance is removed
means surgical incision). (Figure 3.26).

B Internal fixation, also known as

Treatment of Fractures (ORIF), is a fracture treatment

in which a plate or pins are placed directly into the

B Closed reduction, also known as ) s bone to hold the broken pieces in place. This form

the attempted realignment of the bone involved in of fixation is not usually removed after the fracture
a fracture or joint dislocation. The affected bone has healed (Figure 3.27).

is returned to its normal anatomic alignment by

manually applied force and then is usually immobi-

lized to maintain the realigned position during

healing. B ABBREVIATIONS RELATED TO
B When a closed reduction is not practical, a surgical THE SKELETAL SYSTEM

procedure known as an is required to

realign the bone parts. Table 3.1 presents an overview of the abbreviations

B Immobilization, also known as , is the related to the terms introduced in this chapter. Note: To
act of holding, suturing, or fastening the bone in a avoid errors or confusion, always be cautious when using
fixed position with strapping or a cast. abbreviations.
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Fracture

Femur

© Delmar, Cengage Learning (2013)

(A) (B)

FIGURE 3.27 Internal fixation of fractured hip. (A) Fracture of the femoral neck. (B) Internal fixation pins are placed to sta-
bilize the bone. These pins are not removed after the bone has healed.

TABLE 3.1
Abbreviations Related to the Skeletal System

‘ bone density testing = BDT BDT = bone density testing
closed reduction = CR CR = closed reduction
E fracture = Fx Fx = fracture
I osteoarthritis = OA OA = osteoarthritis
osteoporosis = OP OP = osteoporosis
partial knee replacement = PKR PKR = partial knee replacement
polymyalgia rheumatica = PMR PMR = polymyalgia rheumatica
rheumatoid arthritis = RA RA = rheumatoid arthritis
- total hip arthroplasty = THA THA = total hip arthroplasty
total knee arthroplasty = TKA TKA = total knee arthroplasty
(GO MARS) connEeCTiON | 2
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CHAPTER

MATCHING WORD PARTS 1

Write the correct answer in the middle column.

Definition Correct Answer

3.1. hump

3.2. cartilage

3.3. crooked, bent, stiff

3.4. joint

3.5. singular noun ending

MATCHING WORD PARTS 2

Write the correct answer in the middle column.

Definition Correct Answer
3.6. cranium, skull
3.7. rib
3.8. setting free, loosening
3.9. spinal cord, bone marrow

3.10. to bind, tie together

MATCHING WORD PARTS 3

Write the correct answer in the middle column.

Definition Correct Answer

3.11. vertebrae

3.12. curved

LEARNING EXERCISES

Possible Answers

ankyl/o

arthr/o

kyph/o

chondr/i, chondr/o

Possible Answers

cost/o

crani/o

-desis

-lysis

myel/o

Possible Answers

oste/o

spondyl/o
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3.13. swayback bent
3.14. synovial membrane
3.15. bone
DEFINITIONS

Select the correct answer, and write it on the line provided.

3.16.

3.17.

3.18.

3.19.

3.20.

3.21.

3.22.

3.23.

3.24.

The shaft of a long bone is known as the

diaphysis distal epiphysis endosteum

Seven short bones make up each ankle.

carpal metatarsal phalanx
The upper portion of the sternum is the

clavicle mandible manubrium
A is movable.

cartilaginous joint fibrous joint suture joint

The bone is located just below the urinary bladder.

ilium ischium pubis

The opening in a bone through which blood vessels, nerves, and ligaments pass

is a
foramen foramina process
A/An connects one bone to another bone.
articular cartilage ligament synovial membrane

The hip socket is known as the

acetabulum malleolus patella
The bones of the fingers and toes are known as the
carpals metatarsals tarsals

lord/o

synovi/o, synov/o

scoli/o

proximal epiphysis

tarsal

xiphoid process

synovial joint

sacrum

symphysis

phalange

trochanter

phalanges
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3.25. A normal projection on the surface of a bone that serves as an attachment for muscles and tendons is

known as a/an

cruciate exostosis popliteal process

MATCHING STRUCTURES

Write the correct answer in the middle column.

Definition Correct Answer Possible Answers
3.26. breast bone clavicle
3.27. cheekbones olecranon process
3.28. collar bone sternum
3.29. kneecap patella
3.30. point of the elbow zygomatic

WHICH WORD?

Select the correct answer, and write it on the line provided.

3.31. The surgical procedure for loosening of an ankylosed joint is known as

arthrodesis arthrolysis

3.32. The bone disorder of unknown cause that destroys normal bone structure and replaces it with fibrous

(scarlike) tissue is known as

fibrous dysplasia Paget’s disease
3.33. An bone marrow transplant uses bone marrow from a donor.
allogenic autologous
3.34. A percutaneous is performed to treat osteoporosis-related compression
fractures.
diskectomy vertebroplasty

3.35. The medical term for the form of arthritis that is commonly known as wear-and-tear arthritis

is

osteoarthritis rheumatoid arthritis
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SPELLING COUNTS

Find the misspelled word in each sentence. Then write that word, spelled correctly, on the line provided.

3.36.

3.37.

3.38.

3.39.

3.40.

The medical term for the condition commonly known as low back pain is

lumbaego.

The surgical fracture of a bone to correct a deformity is known as osteclasis.

Ankylosing spondilitis is a form of rheumatoid arthritis that primarily causes inflammation of the joints

between the vertebrae.

An osterrhaphy is the surgical suturing, or wiring together, of bones.

Crepetation is the grating sound heard when the ends of a broken bone move

together.

ABBREVIATION IDENTIFICATION

Write the correct answer on the line provided.

3.41.

3.42.

3.43.

3.44.

3.45.

BMT

CR

Fx

RA

T™MJ

TERM SELECTION

Select the correct answer, and write it on the line provided.

3.46.

3.47.

3.48.

The term meaning the death of bone tissue is

osteitis deformans osteomyelitis osteonecrosis osteoporosis

An abnormal increase in the forward curvature of the lumbar spine is known

as

kyphosis lordosis scoliosis spondylosis

The condition known as is a congenital defect.

juvenile arthritis osteoarthritis rheumatoid arthritis spina bifida
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3.49. A type of cancer that occurs in blood-making cells found in the red bone marrow is known as a/

an

chondroma Ewing’s sarcoma myeloma osteochondroma

3.50. The bulging deposit that forms around the area of the break during the healing of a fractured bone is

callus crepitation crepitus luxation

SENTENCE COMPLETION

Write the correct term or terms on the lines provided.

3.51. A/An is performed to gain access to the brain or to relieve intracranial

pressure.

3.52. The partial displacement of a bone from its joint is known as

3.53. The procedure that stiffens a joint by joining two bones is This is also

known as surgical ankylosis.

3.54. The surgical placement of an artificial joint is known as

3.55. A medical term for the condition commonly known as a bunion is

WORD SURGERY

Divide each term into its component word parts. Write these word parts, in sequence, on the lines provided.
When necessary, use a slash (/) to indicate a combining vowel. (You may not need all of the lines provided.)

3.56. Hemarthrosis is blood within a joint.

3.57. An osteochondroma is a benign bony projection covered with cartilage.

3.58. Osteomalacia, also known as adult rickets, is abnormal softening of bones in adults.

3.59. Periostitis is an inflammation of the periosteum.
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3.60. Spondylolisthesis is the forward slipping movement of the body of one of the lower lumbar vertebrae on
the vertebra or sacrum below it.
TRUE/FALSE

If the statement is true, write True on the line. If the statement is false, write False on the line.

3.61.

3.62.

3.63.

3.64.

3.65.

Osteopenia is thinner-than-average bone density. This term is used to

describe the condition of someone who does not yet have osteoporosis, but is at risk for developing it.

Paget’s disease is caused by a deficiency of calcium and vitamin D in early

childhood.

Costochondritis is an inflammation of the cartilage that connects a rib to the

sternum.

Dislocation is the partial displacement of a bone from its joint.

Arthroscopic surgery is a minimally invasive procedure for the treatment of

the interior of a joint.

CLINICAL CONDITIONS

Write the correct answer on the line provided.

3.66.

3.67.

3.68.

3.69.

When Bobby Kuhn fell out of a tree, the bone in his arm was bent and partially broken. Dr. Grafton

described this as a/an fracture and told the family that this type of fracture
occurs primarily in children.
Eduardo Sanchez was treated for an inflammation of the bone and bone marrow. The medical term for

this condition is

Beth Hubert’s breast cancer spread to her bones. These new sites are referred to

as

Mrs. Morton suffers from dowager’s hump. The medical term for this abnormal curvature of the spine

is




3.70.

3.71.

3.72.

3.73.

3.74.

3.75.

THE SKELETAL SYSTEM

Henry Turner wears a brace to compensate for the impaired function of his leg. The medical term for this

orthopedic appliance is a/an

As the result of a head injury in an auto accident, Sam Cheng required a/an
to relieve the rapidly increasing intracranial pressure.
Mrs. Gilmer has leukemia and requires a bone marrow transplant. Part of the treatment was the harvest-

ing of her bone marrow so she could receive it later as a/an bone marrow

transplant.
Betty Greene has been running for several years; however, now her knees hurt. Dr. Morita diagnosed

her condition as which is an abnormal softening of the cartilage in these

joints.
Patty Turner (age 7) has symptoms that include a skin rash, fever, slowed growth, fatigue, and swelling in

the joints. She was diagnosed as having juvenile arthritis.

Heather Lewis has a very sore shoulder. Dr. Plunkett diagnosed this as an inflammation of the bursa and

said that Heather’s condition is

WHICH IS THE CORRECT MEDICAL TERM?

Select the correct answer, and write it on the line provided.

3.76.

3.77.

3.78.

Rodney Horner is being treated for a fracture in which the ends of the

bones were crushed together.

Colles’ comminuted compound spiral

Alex Jordon fell and injured her knee. Her doctor performed a/an to surgi-
cally repair the damaged cartilage.

arthroplasty chondroma chondroplasty osteoplasty

Mrs. Palmer is at high risk for osteoporosis. To obtain a definitive evaluation of the status of her bone

density, Mrs. Palmer’s physician ordered a/an test.

dual x-ray absorptiometry MRI X-ray ultrasonic bone density
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3.79. In an effort to return a fractured bone to normal alignment, Dr. Wong

ordered This procedure exerts a pulling force on the distal end of the
affected limb.

external fixation immobilization internal fixation traction

3.80. Baby Juanita was treated for which is a congenital deformity of the foot

involving the talus (ankle bones). Her family calls this condition clubfoot.

osteomalacia rickets scoliosis talipes

CHALLENGE WORD BUILDING

These terms are not found in this chapter; however, they are made up of the following familiar word parts. If you
need help in creating the term, refer to your medical dictionary.

poly- arthr/o -ectomy
chondr/o -itis
cost/o -malacia
crani/o -otomy
oste/o -pathy
-sclerosis

3.81. Abnormal hardening of bone is known as

3.82. The surgical removal of a rib or ribs is a/an

3.83. Any disease of cartilage is known as

3.84. A surgical incision into a joint is a/an

3.85. Inflammation of cartilage is known as

3.86. The surgical removal of a joint is a/an

3.87. Inflammation of more than one joint is known as

3.88. Any disease involving the bones and joints is known as

3.89. A surgical incision or division of a rib or ribs is a/an

3.90. Abnormal softening of the skull is known as
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Critical Thinking Exerciselis

d questions are designed to stimulate critical thinking through class discussion
or as a brief essay response. There are no right or wrong answers to these questions.

Dr. Johnstone didn’t like what he saw. The x-rays of Gladys Gwynn’s hip showed a fracture of the
femoral neck and severe osteoporosis of the hip. Mrs. Gwynn had been admitted to the orthope-
dic ward of Hamilton Hospital after a fall that morning at Sunny Meadows, an assisted-living
facility. The accident had occurred when Sheri Smith, a new aide, lost her grip while helping
Mrs. Gwynn in the shower.

A frail but alert and cheerful woman of 85, Mrs. Gwynn has osteoarthritis and osteoporosis that
have forced her to rely on a walker. Although her finances were limited, she has been living at
Sunny Meadows since her husband’s death 4 years ago. Dr. Johnstone knew that she didn’t have
any close relatives, and he did not think that she had signed a Health Care Power of Attorney
designating someone to help with medical decisions like this.

A total hip replacement would be the logical treatment for a younger patient because it could
restore some of her lost mobility. However, for a frail patient like Mrs. Gwynn, internal fixation
of the fracture might be the treatment of choice. This would repair the break, but not improve
her mobility.

Dr. Johnstone needs to make a decision soon, but he knows that Mrs. Gwynn is groggy from pain
medication. With one more look at the x-ray, Dr. Johnstone sighed and walked toward Mrs.
Gwynn’s room.

Suggested Discussion Topics

1. Because of the pain medication, Gladys Gwynn may not be able to speak for herself. Since she
has no relatives to help, is it appropriate for Dr. Johnstone to make the decision about surgery
for her? Under the circumstances, is it possible that when Gladys moved into Sunny Meadows
they had her sign a Health Care Power of Attorney to someone at the facility?

2. Because the accident happened when Sheri Smith was helping Mrs. Gwynn, do you think Sheri
should be held responsible for the accident? Given that Sheri is an employee of Sunny Mea-
dows, should that facility be held responsible?

3. The recovery time for internal fixation surgery is shorter than that following a total hip replace-
ment. The surgery is also less expensive and has a less strenuous recovery period; however,
Mrs. Gwynn probably will not be able to walk again. Given the patient’s condition, and the
limited dollars available for health care, which procedure should be performed?

4. Would you have answered Question 3 differently if Mrs. Gwynn were your mother?
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Overview of
STRUCTURES, COMBINING FORMS, AND FUNCTIONS OF
THE MUSCULAR SYSTEM

Major Structures Related Combining Forms Primary Functions

Muscles muscul/o, my/o, myos/o Make body movement possible, hold body
erect, move body fluids, and produce body
heat.

Fascia fasci/o Cover, support, and separate muscles.

Tendons ten/o, tend/o, tendin/o Attach muscles to bones.
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CHAPTER 4

Vocabulary Related to THE MUSCULAR SYSTEM

This list contains essential word parts and medical

terms for this chapter. These terms are pronounced
in the StudyWARE™ and Audio CDs that are
available for use with this text. These and the other

important primary terms are shown in boldface

throughout the chapter.
appear in

, which
italics, clarify the meaning of

primary terms.

Word Parts

Ooooooooogooo

O
O

bi- twice, double, two

-cele hernia, tumor, swelling

dys- bad, difficult, or painful

fasci/o fascia, fibrous band

fibr/o fibrous tissue, fiber

-ia abnormal condition, disease, plural of -ium

-ic pertaining to

kines/o, kinesi/o movement

my/o muscle

-plegia paralysis, stroke

-rrhexis rupture

tax/o coordination, order

ten/o, tend/o, tendin/o tendon, stretch out,
extend, strain

ton/o tone, stretching, tension

tri- three

Medical Terms

OOooooooooooooon

oo

abduction (ab-DUCK-shun)

adduction (ah-DUCK-shun)

adhesion (ad-HEE-zhun)

ataxia (ah-TACK-see-ah)

atonic (ah-TON-ick)

atrophy (AT-roh-fee)

bradykinesia (brad-ee-kih-NEE-zee-ah)

carpal tunnel syndrome (KAR-pul)

chronic fatigue syndrome

circumduction (ser-kum-DUCK-shun)

contracture (kon-TRACK-chur)

dorsiflexion (dor-sih-FLECK-shun)

dyskinesia (dis-kih-NEE-zee-ah)

dystonia (dis-TOH-nee-ah)

electromyography (ee-leck-troh-my-0G-
rah-fee)

epicondylitis (ep-ih-kon-dih-LYE-tis)

ergonomics (er-goh-NOM-icks)

exercise physiologist (fiz-ee-OL-oh-jist)

ooooooOoo oOood

OO

o

oooooouoooouooo gooogooog

Oooooood

fasciitis (fas-ee-EYE-tis)

fibromyalgia syndrome (figh-broh-my-AL-
jee-ah)

ganglion cyst (GANG-glee-on SIST)

heel spur

hemiparesis (hem-ee-pah-REE-sis)

hemiplegia (hem-ee-PLEE-jee-ah)

hernia (HER-nee-ah)

hyperkinesia (high-per-kye-NEE-zee-a)

hypotonia (high-poh-TOH-nee-ah)

impingement syndrome (im-PINJ-ment SIN-
drohm)

insertion

intermittent claudication (klaw-dih-KAY-
shun)

muscular dystrophy (DIS-troh-fee)

myasthenia gravis (my-as-THEE-nee-ah
GRAH-vis)

myocele (MY-oh-seel)

myoclonus (my-oh-KLOH-nus)

myofascial release (my-oh-FASH-ee-ahl)

myolysis (my-OL-ih-sis)

myoparesis (my-oh-PAR-eh-sis)

myorrhaphy (my-OR-ah-fee)

neuromuscular (new-roh-MUS-kyou-lar)

nocturnal myoclonus (nock-TER-nal my-oh-
KLOH-nus)

oblique (oh-BLEEK)

paralysis (pah-RAL-ih-sis)

paraplegia (par-ah-PLEE-jee-ah)

physiatrist (fiz-ee-AT-rist)

plantar fasciitis (PLAN-tar fas-ee-EYE-tis)

polymyositis (pol-ee-my-oh-SIGH-tis)

pronation (proh-NAY-shun)

quadriplegia (kwad-rih-PLEE-jee-ah)

range of motion testing

sarcopenia (sar-koh-PEE-nee-ah)

shin splint

singultus (sing-GUL-tus)

spasmodic torticollis (spaz-MOD-ick tor-tih-
KOL-is)

sphincter (SFINK-ter)

sprain

tenodesis (ten-ODD-eh-sis)

tenosynovitis (ten-oh-sin-oh-VYE-tis)

tenolysis (ten-OL-ih-sis)

tenorrhaphy (ten-OR-ah-fee)

transverse (trans-VERSE)
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On completion of this chapter, you should be able to:

1. Describe the functions and structures of the
muscular system, including muscle fibers,
fascia, tendons, and the three types of
muscle.

2. Recognize, define, pronounce, and spell the
primary terms related to muscle movements,
and explain how the muscles are named.

B FUNCTIONS OF THE MUSCULAR
SYSTEM

B Muscles hold the body erect and make movement
possible.

B Muscle movement generates nearly 85% of the heat
that keeps the body warm.

Muscles move food through the digestive system.

B Muscle movements, such as walking, aid the flow of
blood through veins as it returns to the heart.

B Muscle action moves fluids through the ducts and
tubes associated with other body systems.

B STRUCTURES OF THE MUSCULAR
SYSTEM

The muscular and skeletal systems are sometimes
referred to jointly as the musculoskeletal system. Because
of the interactions of these two systems, they provide the
body with form, support, stability, and the ability to move.

The body has more than 600 muscles, which make
up about 40-45% of the body’s weight. Skeletal muscles
are made up of fibers that are covered with fascia and are
attached to bones by tendons.

Muscle Fibers

Muscle fibers are the long, slender cells that make up
muscles. Each muscle consists of a group of fibers that
are bound together by connective tissue.

Fascia

Fascia (FASH-ee-ah) is a band of connective tissue that
envelops, separates, or binds together muscles or groups

3. Recognize, define, pronounce, and spell the
primary terms related to the pathology and
the diagnostic and treatment procedures of
the muscular system.

of muscles (plural, fasciae or fascias). Fascia is flexible to
allow muscle movements.

The term myofascial (my-oh-FASH-ee-ahl) means
pertaining to muscle tissue and fascia (my/o means
muscle, fasci means fascia, and -al means pertaining to).

Tendons

B A tendon is a narrow band of nonelastic, dense,
fibrous connective tissue that attaches a muscle to a
bone. Do not confuse tendons with ligaments, which
are bands of fibrous tissue that form joints by con-
necting one bone to another bone (Figure 4.1). See
Chapter 3 for more information on ligaments.

attaches muscles to
the bottom of the patella (kneecap), and the

attaches the gastrocnemius muscle (the major
muscle of the calf of the leg) to the heel bone
(Figure 4.10).

H An
which resembles a flattened tendon that serves as a fascia

B For example, the

is a sheet-like fibrous connective tissue,

to bind muscles together or as a means of connecting
muscle to bone (plural, aponeuroses). As an example, the
abdominal aponeurosis can be seen in Figure 4.9.

/> Tendon

w7

Muscle Tendon

2

<

Ligament

FIGURE 4.1 Tendons attach muscle to bone. Ligaments
join bone to bone.

© Delmar, Cengage Learning (2013)
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B TYPES OF MUSCLE TISSUE

The three types of muscle tissue are skeletal, smooth, and
(Figure 4.2).
described according to their appearance and function.

myocardial These muscle types are

Skeletal Muscles

B Skeletal muscles are attached to the bones of
the skeleton and make body motions possible
(Figure 4.2A).

(A) Skeletal muscle

L T o A fiber
s

‘ Striations
(cross-stripes)

Many nuclei per
fiber

(B) Smooth muscle Nucleus

Spindle-shaped fiber Cell (fiber) membrane

(C) Myocardial muscle Branching of fiber

© Delmar, Cengage Learning (2013)

Striations (cross-stripes)

FIGURE 4.2 Types of muscle tissue. (A) Skeletal muscle.
(B) Smooth muscle. (C) Myocardial muscle.

B Skeletal muscles are also known as voluntary muscles
because we have conscious (voluntary) control over
these muscles.

B Skeletal muscles are also known as striated muscles
because under a microscope, the dark and light bands
in the muscle fibers create a striped appearance.
Striated means striped.

Smooth Muscles

Smooth muscles are located in the walls of internal
organs such as the digestive tract, blood vessels, and
ducts leading from glands (Figure 4.2B). Their function
is to move and control the flow of fluids through these
structures.

B Smooth muscles are also known as involuntary mus-
cles because they are under the control of the auto-
nomic nervous system and are not under voluntary
control. The autonomic nervous system is discussed in
Chapter 10.

B Smooth muscles are also known as unstriated
muscles. This is because they do not have the dark
and light bands that produce the striped appearance
seen in striated muscles.

B Smooth muscles are also known as visceral muscles
because they are found in hollow structures such as
those of the digestive and urinary systems. Visceral
means relating to the internal organs. These muscles
are found in large internal organs, with the exception
of the heart.

Myocardial Muscle

Myocardial muscles (my-oh-KAR-dee-al), also known as
myocardium or cardiac muscle, form the muscular walls
of the heart (my/o means muscle, cardi means heart, and
-al means pertaining to) (Figure 4.2C).

Myocardial muscle is like striated skeletal muscle in
appearance, but is similar to smooth muscle in that its
action is involuntary. It is the constant contraction and
relaxation of the myocardial muscle that causes the heart-
beat. This topic is discussed in Chapter 5.

iscle animation in the
StudyWARE™.
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B MUSCLE CONTRACTION AND
RELAXATION

A wide range of muscle movements are made possible by
the combination of specialized muscle types, muscle
innervation, and the organization of muscles into antago-
nistic muscle pairs.

Muscle Innervation

Muscle innervation (in-err-VAY-shun) is the stimulation of
a muscle by an impulse transmitted by a motor nerve.
Motor nerves enable the brain to stimulate a muscle to con-
tract. When the stimulation stops, the muscle relaxes. This
information controls the body’s voluntary muscular con-
tractions. (Nerves are further described in Chapter 10.)

If the nerve impulse is disrupted due to an injury or
disease, the muscle is unable to function properly. For
example, it can be paralyzed or unable to contract prop-
erly. These conditions are described later in this chapter.
(new-roh-MUS-kyou-lar)
pertaining to the relationship between a nerve and mus-

Neuromuscular means
cle (neur/o means nerve, muscul means muscle, and -ar
means pertaining to).

Antagonistic Muscle Pairs

All muscles are arranged in antagonistic pairs. The term

refers to working in opposition to each
other. Muscles within each pair are made up of special-
ized cells that can change length or shape by contracting
and relaxing. When one muscle of the pair contracts, the

Triceps
contracted

Biceps relaxed

(A)

Triceps relaxed

opposite muscle of the pair relaxes. It is these contrasting
motions that make contraction and relaxation possible.

B Contraction is the tightening of a muscle. As the
muscle contracts, it becomes shorter and thicker,

causing the (center) of the muscle to enlarge.

B Relaxation occurs when a muscle returns to its origi-
nal form. As the muscle relaxes, it becomes longer and
thinner, and the belly is no longer enlarged.

As an example, the triceps and biceps work as a pair
to make movement of the arm possible (Figure 4.3).

B CONTRASTING MUSCLE MOTION

These muscle motions, which occur as pairs of opposites,
are described in the following text and illustrated in
Figures 4.4 through 4.8.

Abduction and Adduction

Abduction (ab-DUCK-shun) is the movement of a limb
(arm or leg) away from the midline of the body (ab-
means away from, duct means to lead, and -ion means
action). During abduction, the arm moves outward away
from the side of the body. An
moves a body part away from the midline.

is a muscle that

In contrast, adduction (ah-DUCK-shun) is the move-
ment of a limb (arm or leg) toward the midline of the
body (ad- means toward, duct means to lead, and -ion
means action). During adduction, the arm moves inward
toward the side of the body. An
moves a body part toward the midline (Figure 4.4).

is a muscle that

Biceps
contracted

© Delmar, Cengage Learning (2013)

FIGURE 4.3 An antagonistic muscle pair of the upper arm. (A) During extension, the triceps is contracted and the biceps is
relaxed. (B) During flexion, the triceps is relaxed and the biceps is contracted.
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Adduction
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FIGURE 4.4 Abduction moves the arm away from the
body. Adduction moves the arm toward the body.

Flexion

© Delmar, Cengage Learning (2013)

Extension

FIGURE 4.5 Extension increases the angle of the elbow
and moves the hand away from the body. Flexion
decreases the angle of the elbow and moves the hand
toward the bodly.

Flexion and Extension

Flexion (FLECK-shun) means decreasing the angle
between two bones by bending a limb at a joint (flex
means to bend, and -ion means action). During flexion,
the knee or elbow is bent. A flexor muscle bends a limb at
a joint.

In contrast, extension means increasing the angle
between two bones or the straightening out of a limb
(ex- means away from, tens means to stretch out, and
-ion means action). During extension, the knee or
elbow is straightened. An exfensor muscle straightens
a limb at a joint (Figure 4.5).

B Hyperextension is the extreme or overextension of a
limb or body part beyond its normal limit. For exam-
ple, movement of the head far backward or far forward
beyond the normal range of motion causes hyperex-
tension of the muscles of the neck.

Elevation and Depression

Elevation is the act of raising or lifting a body part. For
example, the elevation of the levator anguli oris muscles
of the face raises the corners of the mouth into a smile. A
levator is a muscle that raises a body part.

In contrast, depression is the act of lowering a body
part. The depressor anguli oris, for example, lowers the
corner of the mouth into a frown. A depressor muscle
lowers a body part. See Figure 4.9 for illustrations of
some of the muscles of the face.

Rotation and Circumduction

Rotation is a circular movement around an axis such as
the shoulder joint. An axis is an imaginary line that runs
lengthwise through the center of the body, and rotation
turns a bone on its own axis.

In contrast, circumduction (ser-kum-DUCK-shun) is
the circular movement at the far end of a limb. An exam-
ple of circumduction is the swinging motion of the far
end of the arm (Figure 4.6).

Circumduction

© Delmar, Cengage Learning (2013)

FIGURE 4.6 Rotation is a circular movement around an
axis such as the shoulder joint. Circumduction is the circular
movement at the far end of a limb.



HA turns a body part on its axis. For
example, the head of the humerus (HYUM-er-us),
which is the bone of the upper arm, rotates within the
shoulder joint.

B The
tendons that hold the head of the humerus securely
in place as it rotates within the shoulder joint
(Figure 4.13).

is the group of muscles and their

Supination and Pronation

Supination (soo-pih-NAY-shun) is the act of rotating the
arm or the leg so that the palm of the hand or sole of the
foot is turned forward or upward. An easy way to remem-
ber this is to think of carrying a bowl of soup.

In contrast, pronation (proh-NAY-shun) is the act of
rotating the arm or leg so that the palm of the hand
or sole of the foot is turned downward or backward
(Figure 4.7).

Dorsiflexion and Plantar Flexion

Dorsiflexion (dor-sih-FLECK-shun) is the movement
that bends the foot upward at the ankle. Pointing the
toes and foot upward decreases the angle between the
top of the foot and the front of the leg (Figure 4.8).

Pronation Supination

(A) (B)
FIGURE 4.7 (A) Pronation is turning the arm so the palm
of the hand is turned downward. (B) Supination is turning
the arm so that the palm of the hand is turned upward.

© Delmar, Cengage Learning (2013)
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Dorsiflexion

© Delmar, Cengage Learning (2013)

Plantar flexion

FIGURE 4.8 Dorsiflexion bends the foot upward at the
ankle. Plantar flexion bends the foot downward at the
ankle.

In contrast, plantar flexion (PLAN-tar FLECK-shun) is

the movement that bends the foot downward at the ankle.

means pertaining to the sole of the foot. Pointing

the toes and foot downward increases the angle between
the top of the foot and the front of the leg (Figure 4.8).

B HOW MUSCLES ARE NAMED

As you study this section, refer to Figures 4.9 through 4.12.
In Figures 4.9 and 4.10, many of the mus-
cles are labeled. These muscles are so called because they

are located near the surface, just under the skin.

Muscles Named for Their Origin and
Insertion

The movements of skeletal muscles are made possible by
two points of attachment. These are known as the origin
and insertion, and some muscles are also named for
these points.

B The origin is where the muscle begins, and it is
located nearest the midline of the body or on a less
movable part of the skeleton. The origin is the less
moveable attachment.

B The insertion is where the muscle ends by
attaching to a bone or tendon. In contrast to the
origin, the insertion is the more movable attach-
ment, and it is the farthest point from the midline of
the body.

MW The , for example, helps
bend the neck and rotate the head (Figures 4.9 and
4.11). This muscle is named for its two points of origin,
which are stern/o meaning breastbone and cleid/o
meaning collar bone. The mastoid muscle inserts at
one point of insertion into the mastoid process. (This
is part of the temporal bone that is located just behind
the ear).
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Frontalis

Sternocleidomastoid

f\ 4
Rectus / f l

abdominis Ai

Biceps brachii

External oblique

Flexor carpi

/]

Vastus lateralis

Patellar tendon

Tibialis anterior

FIGURE 4.9 Superficial muscles of the body (anterior view).

Muscles Named for Their Action

Some muscles are named for their action, such as flexion
or extension.

B For example, the flexor carpi muscles and the exten-
sor carpi muscles are the pair of muscles that make
flexion (bending) and extension (straightening) of the
wrist possible (Figure 4.9). Carpi means wrist or wrist
bones.

Lk . .l. Ie

Temporalis

Levator anguli oris
Masseter
Depressor anguli oris

Trapezius

Pectoralis major

Extensor carpi

Aponeurosis

Thigh adductors

Gastrocnemius

© Delmar, Cengage Learning (2013)

Muscles Named for Their Location

Some muscles are named for their location on the body
or the organ they are near.

B The pectoralis major (peck-toh-RAY-lis), for example,
is a thick, fan-shaped muscle situated on the anterior
chest wall (Figure 4.9). Pectoral means relating to the
chest.
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Sternocleidomastoid

Extensors of the
hand and fingers

Gluteus

maximus
llitibital band

Biceps femoris
Semitendinosus Hamstrings

——Semimembranosus

2
A

Gastrocnemius <]

Achilles tendon
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FIGURE 4.10 Superficial muscles of the body (posterior view).

B Lateralis means toward the side. For example: the Muscles Named for Fiber Direction
vastus lateralis (lat-er-AY-lis) is a muscle toward the
. Some muscles are named for the direction in which their
outer side of the leg.

fibers run (Figure 4.12).
Bl Medialis means toward the midline. The vastus

medialis (mee-dee-AY-lis) is a muscle toward the
midline of the leg. These muscles are part of the es b i 4 ali
quadriceps that flex and extend the leg at the knee. ¢e muscles have a slanted alignment.

(These muscles can be located on Figure 4.9.)

B Oblique (oh-BLEEK) means slanted or at an angle. As
an example, the external oblique and internal obli-
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Mastoid
process

Sternocleidomastoid
muscle

Manubrium
of sternum
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FIGURE 4.11 The sternocleidomastoid muscle is named
for its origins and insertion.

B Rectus (RECK-tus) means in straight alignment with
the vertical axis of the body. As an example, the rectus
abdominis and rectus femorus (below, under “Select
Muscles and Their Functions”) have straight
alignment.

B A sphincter (SFINK-ter) is a ring-like muscle that
tightly constricts the opening of a passageway. A
sphincter is named for the passage involved. As an
example, the anal sphincter closes the anus.

B Transverse (trans-VERSE) means in a crosswise
direction. An example is the transverse abdominis
muscle in the abdomen, which has a crosswise
alignment.

External
oblique

Internal
oblique

Muscles Named for Number of
Divisions
Muscles may be named according to the number of

divisions forming them. See the muscles of the arm in
Figure 4.3 as examples of this.

B The biceps brachii (BYE-seps BRAY-kee-eye), also
known as the biceps, is formed from two divisions
(bi- means two, and -ceps means head).

B The triceps brachii (TRY-seps BRAY-kee-eye), also
known as the 7riceps, is formed from three divisions
(tri- means three, and -ceps means head).

B These muscles flex and extend the upper arm.

Muscles Named for Their Size or Shape

Some muscles are named because they are broad or nar-
row, or large or small.

B The gluteus maximus (GLOO-tee-us MAX-ih-mus)
is the largest muscle of the buttock (Figure 4.10).
Maximus means great or large.

B Other muscles are named because they are shaped
like a familiar object. For example, the deltoid
muscle (DEL-toyd), located on the shoulder, is shaped
like an inverted triangle, which is the Greek letter
delta.

Muscles Named for Strange Reasons

Some muscles, such as the hamstrings, have seemingly
strange names. The reason this group of muscles is so
named is because these are the muscles by which a
butcher hangs a slaughtered pig.

Rectus
abdominis

Transversus
abdominis

FIGURE 4.12 Many of the muscles of the trunk are named for their direction.

© Delmar, Cengage Learing (2013)



THE MUSCULAR SYSTEM 109

B The hamstring group, located at the back of the
upper leg, consists of three separate muscles: the
biceps femoris, semitendinosus, and semimembranosus
muscles. The primary functions of the hamstrings are
knee flexion and hip extension (Figure 4.10).

B SELECT MUSCLES AND THEIR
FUNCTIONS

Each of the body’s 600 muscles has a specific role. Here
are just a few listed with their function.

Muscles of the Head

B The frontalis (fron-TAY-lis), or
cle is in the forehead. It raises and lowers the eyebrows.

, IMus-

B The temporalis (tem-poh-RAY-lis) muscle moves the
lower jaw up and back to close the mouth.

B The masseter (mah-SEE-ter) muscle, which is one of
the strongest in the body, moves the lower jaw up to
close the mouth when chewing.

Muscles of the Trunk

B In the male, the pectoralis major makes up the bulk of
the chest muscles. In the female, this muscle lies
under the breast.

B The external oblique and internal oblique muscles
are found in the abdomen. The external oblique mus-
cles flex and rotate the vertebral column. They also flex
the torso and compress the abdomen. The internal
oblique muscles flex the spine, support the abdominal
contents, help breathe, and rotate the spine.

B The rectus abdominis (ab-DOM-ih-nus) helps flex the
trunk, assists in breathing, and supports the spine.

B The transverse abdominis is located on the side of the
abdomen. This muscle is engaged when a person

laughs or coughs.

Muscles of the Shoulders and Arms

B The deltoid forms the muscular cap of the shoulder
(Figures 4.9 and 4.10).

B The trapezius (trah-PEE-zee-us) muscle moves the
head and shoulder blade.

B The biceps brachii, located in the anterior upper arm,
flexes the elbow.

B The triceps brachii, located in the posterior upper
arm, extends the elbow.

Muscles of the Legs

B The rectus femoris (FEM-or-iss) extends the leg at the
knee.

B The quadriceps femoris is made up of four muscles,
including the vastus lateralis and vastus medialis,
which flex and extend the leg at the knee.

B The hamstring group is involved in knee flexion and
hip extension.

B The gastrocnemius (gas-trok-NEE-mee-uhs) is the
calf muscle that flexes the knee and bends the foot
downward. The name comes from the Latin for
“stomach of the leg,” because of the way this muscle
bulges out.

B MEDICAL SPECIALTIES RELATED
TO THE MUSCULAR SYSTEM

B An exercise physiologist (fiz-ee-OL-oh-jist) is a
specialist who works under the supervision of a phy-
sician to develop, implement, and coordinate exercise
programs, and administer medical tests to promote
physical fitness.

B A neurologist (new-ROL-oh-jist) is a physician who
specializes in treating the causes of paralysis and sim-
ilar muscular disorders in which there is a loss of
function.

B A physiatrist (fiz-ee-AT-rist) is a physician who
specializes in physical medicine and rehabilitation
with the focus on restoring function. is
restoration, following disease, illness, or injury, of the

ability to function in a normal or near-normal manner.

B A sports medicine physician specializes in treating
sports-related injuries of the bones, joints, and
muscles.

B PATHOLOGY OF THE MUSCULAR
SYSTEM

Fibers, Fascia, and Tendons

B Fasciitis (fas-ee-EYE-tis), which is also spelled
, is inflammation of a fascia (fasci means fascia, and
-itis means inflammation).
B Fibromyalgia syndrome (figh-broh-my-AL-jee-ah) is
a debilitating chronic condition characterized by
fatigue; diffuse or specific muscle, joint, or bone pain;
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and a wide range of other symptoms (fibr/o means
fibrous tissue, my means muscle, and -algia means
pain). means a condition causing weak-
ness. Contrast fibromyalgia syndrome with chronic
fatigue syndrome.

B Tenosynovitis (ten-oh-sin-oh-VYE-tis) is an inflam-
mation of the sheath surrounding a tendon. (ten/o
means tendon, synov means synovial membrane, and
-itis means inflammation).

B Tendinitis (ten-dih-NIGH-tis), sometimes spelled
, is an inflammation of the tendons caused
by excessive or unusual use of the joint (tendin means
tendon, and -itis means inflammation). The terms
and also mean tendinitis.

Chronic Fatigue Syndrome

Chronic fatigue syndrome (CFS) is a disorder of
unknown cause that affects many body systems. It is dis-
cussed in this chapter because many of the symptoms are
similar to those of the fibromyalgia syndrome.

B CES is a debilitating and complex disorder character-
ized by profound fatigue that is not improved by bed
rest and may be made worse by physical or mental
activity.

Muscle Disorders

B An adhesion (ad-HEE-zhun) is a band of fibrous tissue
that holds structures together abnormally. Adhesions
can form in muscles or in internal organs, as the result
of an injury or surgery. The term
refers to adhesions forming in the capsule of connec-
tive tissue in the shoulder, tightening around the
shoulder joint.

B Atrophy (AT-roh-fee) means weakness or wearing
away of body tissues and structures. Atrophy of a
muscle or muscles can be caused by pathology or by
disuse of the muscle over a long period of time.

B Myalgia (my-AL-jee-ah) is tenderness or pain in the
muscles (my means muscle, and -algia means pain).

B A myocele (MY-oh-seel) is the herniation (protrusion)
of muscle substance through a tear in the fascia sur-
rounding it (my/o means muscle, and -cele means a
hernia). A hernia (HER-nee-ah) is the protrusion of a
part of a structure through the tissues normally con-
taining it.

B Myolysis (my-OL-ih-sis) is the degeneration of
muscle tissue (my/o means muscle, and -lysis
means destruction or breaking down in disease).

means deterioration or breaking down.

means the process of becoming worse.

B Myorrhexis (my-oh-RECK-sis) is the rupture or tear-
ing of a muscle (my/o means muscle, and -rrhexis
means rupture).

B Polymyositis (pol-ee-my-oh-SIGH-tis) is a muscle
disease characterized by the simultaneous inflamma-
tion and weakening of voluntary muscles in many
parts of the body (poly- means many, myos means
muscle, and -itis means inflammation). The affected
muscles are typically those closest to the trunk or
torso, and the resulting weakness can be severe.

B Sarcopenia (sar-koh-PEE-nee-ah) is the loss of muscle
mass, strength, and function that come with aging (sarc/o
means flesh, and -penia means deficiency). A weight or
resistance training program can significantly improve
muscle mass and slow, but not stop, this process.

Muscle Tone

Muscle tone is the state of balanced muscle tension (con-
traction and relaxation) that makes normal posture, coor-
dination, and movement possible.

B Atonic (ah-TON-ick) means lacking normal muscle
tone or strength (a- means without, ton means tone,
and -ic means pertaining to).

B Dystonia (dis-TOH-nee-ah) is a condition of abnormal
muscle tone that causes the impairment of voluntary
muscle movement (dys- means bad, ton means tone,
and -ia means condition).

B Hypotonia (high-poh-TOH-nee-ah) is a condition in
which there is diminished tone of the skeletal muscles
(hypo- means deficient, ton means tone, and -ia
means condition).

Muscle Movement

B Ataxia (ah-TACK-see-ah) is the lack of muscle coor-
dination during voluntary movement (a- means with-
out, tax means coordination, and -ia means
condition). These movements, which are often shaky
and unsteady, are most frequently caused by abnormal
activity in the cerebellum (see Chapter 10).

H A contracture (kon-TRACK-chur) is the permanent
tightening of fascia, muscles, tendons, ligaments, or
skin that occurs when normally elastic connective
tissues are replaced with nonelastic fibrous tissues.
The most common causes of contractures are scar-
ring or the lack of use due to immobilization or
inactivity.
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B Intermittent claudication (klaw-dih-KAY-shun) is pain
in the leg muscles that occurs during exercise and is
relieved by rest. means coming and going

at intervals, and means limping. This

condition, which is due to poor circulation, is associ-

ated with peripheral vascular disease (see Chapter 5).

B A spasm is a sudden, involuntary contraction of one or
more muscles. Also known as a , espe-
cially when occurring in the leg.

B A cramp is a painful localized muscle spasm often
named for its cause, such as menstrual cramps or
writer’s cramp.

B Spasmodic torticollis (spaz-MOD-ick tor-tih-KOL-is),
also known as , is a stiff neck due to spas-

modic contraction of the neck muscles that pull the

head toward the affected side.

relating to a spasm, and

means
means a contrac-
tion, or shortening, of the muscles of the neck.

Muscle Function

B Bradykinesia (brad-ee-kih-NEE-zee-ah) is extreme
slowness in movement (brady- means slow, kines
means movement, and -ia means condition). This is
one of the symptoms of Parkinson’s disease, which is
discussed in Chapter 10.

B Dyskinesia (dis-kih-NEE-zee-ah) is the distortion or
impairment of voluntary movement such as a tic or
spasm (dys- means bad, kines means movement, and
-ia means condition). A 7ic is a spasmodic muscular
contraction that often involves parts of the face.
Although these movements appear purposeful, they
are not under voluntary control.

B Hyperkinesia (high-per-kye-NEE-zee-ah), also known
as , is abnormally increased muscle
function or activity (hyper- means excessive, kines
means movement, and -ia means condition).

Myoclonus

Myoclonus (my-oh-KLOH-nus) is the sudden, involun-
tary jerking of a muscle or group of muscles (my/o
means muscle, clon mean violent action, and -us is a sin-
gular noun ending).

B Nocturnal myoclonus (nock-TER-nal my-oh-KLOH-nus)
is jerking of the limbs that can occur normally as a person

is falling asleep. means pertaining to night.

B Singultus (sing-GUL-tus), also known as , is
myoclonus of the diaphragm that causes the charac-
teristic hiccup sound with each spasm.

Myasthenia Gravis

Myasthenia gravis (MG) (my-as-THEE-nee-ah GRAH-
vis) is a chronic autoimmune disease that affects the neu-
romuscular junction (where the neuron activates muscle
to contract) and produces serious weakness of voluntary
muscles. Muscles that control eye movement, facial
expression, chewing, talking, and swallowing are often
affected by this condition. means muscle
weakness (my means muscle, and -asthenia means
weakness or lack of strength). comes from the

Latin word meaning grave or serious.

Muscular Dystrophy

The condition commonly known as muscular dystrophy
(DIS-troh-fee) is properly referred to in the plural, which
is muscular dystrophies. This general term describes a
group of more than 30 genetic diseases that are charac-
terized by progressive weakness and degeneration of the
skeletal muscles that control movement, without affecting
the nervous system. There is no specific treatment to stop
or reverse any form of muscular dystrophy. Two of the
most common forms are:

| (DMD) is the most
common form of muscular dystrophy in children. This
condition affects primarily boys with onset between
the ages of 3 and 5 years. The disorder progresses
rapidly so that most of these boys are unable to walk
by age 12 and later need a respirator to breathe.

[ | (BMD) is very similar to,
but less severe than, Duchenne muscular dystrophy.

Repetitive Stress Disorders

Repetitive stress disorders, also known as

, are a variety of muscular conditions
that result from repeated motions performed in the course
of normal work, daily activities, or recreation such as
sports. The symptoms caused by these frequently repeated
motions involve muscles, tendons, nerves, and joints.

B Compartment syndrome involves the compression of
nerves and blood vessels due to swelling within the
enclosed space created by the fascia that separates
groups of muscles. This syndrome can be caused by
trauma, tight bandages or casts, or by repetitive activ-
ities such as running.

B Overuse injuries are minor tissue injuries that have not
been given time to heal. These injuries can be caused by
spending hours at the computer keyboard or by lengthy
sports training sessions.
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B Overuse tendinitis (ten-dih-NIGH-tis), also known
as overuse tendinosis, is an inflammation of
tendons caused by excessive or unusual use of a joint
(tendin- means tendon, and -itis means inflammation).

B Stress fractures, which are also overuse injuries, are
discussed in Chapter 3.

Myofascial Pain Syndrome

Myofascial pain syndrome (my-oh-FASH-ee-ahl) is a
chronic pain disorder that affects muscles and fascia
throughout the body. This condition, which is caused by
the development of trigger points, produces local and
referred muscle pain. Trigger poinis are tender areas that
most commonly develop where the fascia comes into con-
tact with a muscle. Referred pain describes pain that ori-
ginates in one area of the body, but is felt in another.

Rotator Cuff Injuries

B Impingement syndrome (im-PINJ-ment) occurs when
inflamed and swollen tendons are caught in the narrow
space between the bones within the shoulder joint. A
common sign of impingement syndrome is discomfort
when raising your arm above your head.

ROTATOR CUFF

Bursa

Humerus

B Rotator cuff tendinitis (ten-dih-NIGH-tis) is an
inflammation of the tendons of the rotator cuff
(Figure 4.13). This condition is often named for the
cause, such as tennis shoulder or pitcher’s shoulder.

B A ruptured rotator cuff develops when rotator cuff
tendinitis is left untreated or if the overuse continues.
This occurs as the irritated tendon weakens and tears
(Figure 4.13).

Carpal Tunnel Syndrome

Carpal tunnel syndrome symptoms occur when the ten-
dons that pass through the carpal tunnel are chronically
overused and become inflamed and swollen. The carpal
tunnel is a narrow, bony passage under the carpal liga-
ment that is located one-fourth of an inch below the inner
surface of the wrist. The median nerve and the tendons
that bend the fingers pass through this tunnel
(Figure 4.14). Carpal means pertaining to the wrist.

B This swelling of carpal tunnel syndrome creates pressure
on the median nerve as it passes through the tunnel.

B Carpal tunnel release is the surgical enlargement of
the carpal tunnel or cutting of the carpal ligament to
relieve the pressure on tendons and nerves.

Rotator cuff tendinitis

© Delmar, Cengage Learning (2013)

FIGURE 4.13 Diagrammatic views of the rotator cuff in health (left) and with injuries (right).
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Carpal tunnel syndrome

FIGURE 4.14 When the tendons that pass through the carpal tunnel become inflamed and swollen, they pinch the nerve

and cause carpal tunnel syndrome.

Ganglion Cyst

A ganglion cyst (GANG-glee-on SIST) is a harmless fluid-
filled swelling that occurs most commonly on the outer
surface of the wrist. This condition, which can be caused
by repeated minor injuries, is usually painless and does
not require treatment. (Do not confuse this use of the
term ganglion here with the nerve ganglions described
in Chapter 10.)

Epicondylitis

Epicondylitis (ep-ih-kon-dih-LYE-tis) is inflammation
of the tissues surrounding the elbow (epi- means on,
condyl means condyle, and -itis means inflammation).
Condyle refers to the round prominence at the end of
a bone.

B Lateral epicondylitis, also known as fennis elbow, is
characterized by pain on the outer side of the
forearm.

B Medial epicondylitis, also known as golfer’s elbow, is
characterized by pain on the palm-side of the
forearm.

Ankle and Foot Problems

B A heel spur is a calcium deposit in the plantar
fascia near its attachment to the calcaneus (heel)
bone that can be one of the causes of plantar
fasciitis.

B Plantar fasciitis (PLAN-tar fas-ee-EYE-tis) is an
inflammation of the plantar fascia on the sole of the
foot. This condition causes foot or heel pain when
walking or running (Figure 4.15).

Sports Injuries

The following injuries are frequently associated with
sports overuse; however, some may also be caused by
other forms of trauma.

B A sprain is an injury to a joint, such as an ankle, knee,
or wrist, which usually occurs when a ligament is
wrenched or torn (Figure 4.16).

B A strain is an injury to the body of the muscle or to the
attachment of a tendon. Strains usually are associated
with overuse injuries that involve a stretched or torn
muscle or tendon attachment.

B A shin splint is a painful condition caused by the ribialis

anterior muscle tearing away from the tibia (shin bone).
Shin splints can develop in the anterolateral (front and

© Delmar, Cengage Learning (2013)

Plantar fascia

Heel spur

FIGURE 4.15 A heel spur and plantar fasciitis.
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FIGURE 4.16 A sprained ankle involving one or more wrenched or torn ligaments is a common sports injury.

side) muscles or in the posteromedial (back and
middle) muscles of the lower leg (Figures 4.10 and
4.11). This type of injury is usually caused by repeated
stress to the lower leg, such as running on hard
surfaces.

B A hamstring injury can be a strain or tear on any of
the three hamstring muscles that straighten the hip
and bend the knee. When these muscles contract too
quickly, an injury can occur that is characterized by
sudden and severe pain in the back of the thigh.

B Achilles tendinitis (ten-dih-NIGH-tis) is a painful
inflammation of the Achilles tendon caused by exces-
sive stress being placed on that tendon.

H Iliotibial band syndrome (ITBS) (ill-ee-oh-TIB-ee-al)
is an overuse injury. The iliotibial band runs from the
hip bone, diagonally across the leg to the tibia. ITBS is
caused by this band rubbing against bone, often in the
area of the knee.

Spinal Cord Injuries

As described in Chapter 3, the spinal cord is surrounded
and protected by the bony vertebrae. This protection is
essential because the spinal cord is soft, with the consis-
tency of toothpaste.

B The type of paralysis caused by a spinal cord injury (SCI)
is determined by the level of the vertebra closest to the
injury. The higher on the spinal cord the injury occurs, the
greater the area of the body that may be affected.

B An injury occurs when a vertebra is broken and a piece
of the broken bone is pressing into the spinal cord.
The cord can also be injured if the vertebrae are
pushed or pulled out of alignment.

B When the spinal cord is injured, the ability of the brain
to communicate with the body below the level of the
injury may be reduced or lost altogether. When that
happens, the affected parts of the body will not func-
tion normally.

B An incomplete injury means that the person has some
function below the level of the injury, even though that
function isn’t normal.

B A complete injury means that there is complete loss of
sensation and muscle control below the level of the
injury; however, a complete injury does not mean that
there is no hope of any improvement.

Types of Paralysis

Paralysis (pah-RAL-ih-sis) is the loss of sensation and
voluntary muscle movements in a muscle through disease
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or injury to its nerve supply. Damage can be either tem-

porary or permanent (plural, paralyses).

B Myoparesis (my-oh-PAR-eh-sis) is a weakness or
slight muscular paralysis (my/o means muscle, and
-paresis means partial or incomplete paralysis).

B Hemiparesis (hem-ee-pah-REE-sis) is slight
paralysis or weakness affecting one side of the body
(hemi- means half, and -paresis means partial or
incomplete paralysis). Contrast hemiparesis with
hemiplegia.

B Hemiplegia (hem-ee-PLEE-jee-ah) is total paralysis
affecting only one side of the body (hemi- means half,
and -plegia means paralysis). This form of paralysis is
usually associated with a stroke or brain damage.
Damage to one side of the brain causes paralysis on
the opposite side of the body. An individual affected
with hemiplegia is known as a hemiplegic. Contrast
with hemiparesis.

B Paraplegia (par-ah-PLEE-jee-ah) is the paralysis
of both legs and the lower part of the body. An
individual affected with paraplegia is known as a
paraplegic.

B Quadriplegia (kwad-rih-PLEE-jee-ah) is paralysis of
all four extremities (quadr/i means four, and -plegia
means paralysis). An individual affected with quadri-
plegia is known as a guadriplegic.

B Cardioplegia (kar-dee-oh-PLEE-jee-ah) is paralysis of
heart muscle (cardi/o means heart, and -plegia means
paralysis). Although this can be caused by a direct
blow or trauma, it is more commonly induced inten-
tionally to perform complicated surgery.

CTMTAGE) connecTion |

Watch the Spinal Cord Injuries animation in
the StudyWARE™.

B DIAGNOSTIC PROCEDURES OF
THE MUSCULAR SYSTEM

B Deep tendon reflexes (DTR) are tested with a reflex
hammer that is used to strike a tendon (Figure 4.17).
A reflex is an involuntary response to a stimulus. No
response or an abnormal response can indicate a dis-
ruption of the nerve supply to the involved muscles.
Reflexes also are lost in deep coma or because of
medication such as heavy sedation.

THE MUSCULAR SYSTEM

(A)

(B)

FIGURE 4.17 Assessment of deep tendon reflexes.
(A) Testing the patellar reflex. (B) Testing the Achilles
tendon reflex.

B Range-of-motion testing (ROM) is a diagnostic
procedure to evaluate joint mobility and muscle
strength (Figure 4.18). Range-of-motion exercises
are used to increase strength, flexibility, and
mobility.
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FIGURE 4.18 Range-of-motion testing is used to evaluate joint mobility. The results are expressed in degrees.

B Electromyography (EMG) (ee-leck-troh-my-OG-
rah-fee) is a diagnostic test that measures the
electrical activity within muscle fibers in response to
nerve stimulation (electr/o means electricity, my/o
means muscle, and -graphy means the process of pro-
ducing a picture or record). The resulting record
is called an electromyogram. Electromyography is most
frequently used when people have symptoms of weak-
ness, and examination shows impaired muscle strength.

B A muscle biopsy involves removal of a plug of tissue for
examination. A biopsy needle is commonly used to
obtain this specimen, which is later used for examination.

B TREATMENT PROCEDURES OF
THE MUSCULAR SYSTEM

Medications

B An antispasmodic, also known as an anticholinergic,
is administered to suppress smooth muscle contrac-
tions of the stomach, intestine, or bladder. For
example, afropine is an antispasmodic that can
be administered preoperatively to relax smooth
muscles during surgery.

B A skeletal muscle relaxant is administered to relax
certain muscles and to relieve the stiffness, pain, and
discomfort caused by strains, sprains, or other muscle
injuries. These medications act on the central nervous
system and may have a negative interaction with
alcohol and some antidepressants (see Chapter 10).

H A neuromuscular blocker, also known as a neuromis-
cular blocking agent, is a drug that causes temporary
paralysis by blocking the transmission of nerve stimuli to
the muscles. These drugs are used as an adjunct to
anesthesia during surgery to cause skeletal muscles to
relax. As used here, adjunct means in addition to.

Ergonomics

Ergonomics (er-goh-NOM-icks) is the study of the
human factors that affect the design and operation of
tools and the work environment. This term is usually
applied to the design of equipment and workspaces,
with the goal of reducing injuries, strain, and stress.

Treatment Techniques

B Myofascial release (my-oh-FASH-ee-ahl) is a special-
ized soft-tissue manipulation technique used to ease
the pain of conditions such as fibromyalgia syndrome,
myofascial pain syndrome, movement restrictions,
temporomandibular joint disorders (TM]J), and carpal
tunnel syndrome.

Occupational therapy (OT) consists of activities to
promote recovery and rehabilitation to assist patients
in performing the activities of daily living (ADL),
which include grooming, eating, and dressing.

B Physical therapy (PT) is treatment to prevent disability
or restore function through the use of exercise, heat,

massage, or other techniques.



THE MUSCULAR SYSTEM 117

B Therapeutic ultrasound uses high-frequency sound
waves to treat muscle injuries by generating heat deep
within muscle tissue. This heat eases pain, reduces
muscle spasms, and accelerates healing by increasing
the flow of blood into the target tissues.

B Transcutaneous electrical nerve stimulation (TENS)
uses a device that delivers electrical impulses through
the skin, which cause changes in muscles. This is dis-
cussed further in Chapter 15.

Rice
The most common first aid treatment of muscular injuries
is known by the acronym RICE. These letters stand for
Rest, Ice, Compression, and Elevation. Rest and ice are
recommended for the first few days after the injury to
ease pain. Compression, such as wrapping with a stretch
bandage, and elevation help minimize swelling.

After the first few days, as the pain decreases, using
heat, accompanied by stretching and light exercises, helps
bring blood to the injured area to speed healing.

Fascia

B A fasciotomy (fash-ee-OT-oh-mee) is a surgical inci-
sion through the fascia to relieve tension or pressure
(fasci means fascia, and -otomy means a surgical inci-
sion). Without this procedure, which is commonly used
to treat compartment syndrome, the pressure causes a
loss of circulation that damages the affected tissues.

B Fascioplasty (FASH-ee-oh-plas-tee) is the surgical
repair of a fascia (fasci/o means fascia, and -plasty
means surgical repair).

Tendons

B Tenodesis (ten-ODD-eh-sis) is the surgical suturing of
the end of a tendon to a bone (ten/o means tendon,
and -desis means to bind or tie together). Tenodesis is
the opposite of tenolysis.

B Tenolysis (ten-OL-ih-sis), also known as , is
the release of a tendon from adhesions (ten/o means
tendon, and -lysis means to set free). Tenolysis is the
opposite of tenodesis.

H Tenorrhaphy (ten-OR-ah-fee) is the surgical suturing
together of the divided ends of a tendon (ten/o means
tendon, and -rrhaphy means surgical suturing).

Muscles
B Myorrhaphy (my-OR-ah-fee) is the surgical suturing a

muscle (my/o means muscle, and -rrhaphy means
surgical suturing).

B A myotomy (my-OT-oh-mee) is a surgical incision
into a muscle (my means muscle, and -otomy means
surgical incision).

B ABBREVIATIONS RELATED TO
THE MUSCULAR SYSTEM

Table 4.1 presents an overview of the abbreviations
related to the terms introduced in this chapter. Note: To
avoid errors or confusion, always be cautious when using
abbreviations.
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TABLE 4.1

Abbreviations Related to the Muscular System

I‘ activities of daily living = ADL
carpal tunnel syndrome = CTS
electromyography = EMG
fibromyalgia syndrome = FMS
hemiplegia = hemi
intermittent claudication = IC

muscular dystrophy = MD

myasthenia gravis = MG

occupational therapy = OT
polymyositis = PM
quadriplegia, quadriplegic = quad

repetitive stress disorder = RSD

CTMTAGE) conwecTion |
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ADL = activities of daily living
CTS = carpal tunnel syndrome
EMG = electromyography
FMS = fibromyalgia syndrome
hemi = hemiplegia

IC = intermittent claudication
MD = muscular dystrophy
MG = myasthenia gravis

OT = occupational therapist
PM = polymyositis

quad = quadriplegia, quadriplegic

RSD = repetitive stress disorder
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CHAPTER

MATCHING WORD PARTS 1

Write the correct answer in the middle column.

Definition Correct Answer
4.1. abnormal condition
4.2. fascia
4.3. fibrous tissue
4.4. hernia, swelling
4.5. movement

MATCHING WORD PARTS 2

Write the correct answer in the middle column.

Definition Correct Answer
4.6. coordination
4.7. muscle

4.8. rupture

4.9. tendon

4.10. tone

MATCHING MUSCLE DIRECTIONS AND POSITIONS

Write the correct answer in the middle column.

Definition Correct Answer

4.11. crosswise

4.12. ringlike

LEARNING EXERCISES

Possible Answers

-cele

fasci/o

fibr/o

kines/o, kinesi/o

Possible Answers

my/o

-rrhexis

tax/o

tend/o

ton/o

Possible Answers

lateralis

oblique
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4.13. slanted at an angle rectus
4.14.  straight sphincter
4.15. toward the side transverse
DEFINITIONS

Select the correct answer, and write it on the line provided.

4.16.

4.17.

4.18.

4.19.

4.20.

4.21.

4.22.

4.23.

The muscles are under voluntary control.
involuntary nonstriated skeletal visceral
A/An is a calcium deposit in the plantar fascia near its attachment to the

calcaneus bone.

heel spur impingement syndrome overuse injury shin splint

Turning the hand so the palm is upward is called

extension flexion pronation supination
One of the symptoms of Parkinson’s disease is which is extreme slowness of
movement.
bradykinesia dyskinesia hypotonia hyperactivity
A/An is a physician who specializes in physical medicine and rehabilitation

with the focus on restoring function.

exercise physiologist physiatrist physiologist rheumatologist
The term means pertaining to muscle tissue and fascia.
aponeurosis fibrous sheath myocardium myofascial
A/An is a narrow band of nonelastic, fibrous connective tissue that attaches

a muscle to a bone.

aponeurosis fascia ligament tendon

A band of fibers that holds structures together abnormally is a/an These
bands can form as the result of an injury or surgery.

adhesion aponeurosis atrophy contracture



THE MUSCULAR SYSTEM

4.24.  The paralysis of both legs and the lower part of the body is known as
hemiparesis hemiplegia paraplegia quadriplegia

4.25. The surgical suturing of the end of a tendon to a bone is known as

tenodesis tenorrhaphy tendinosis tenolysis

MATCHING STRUCTURES

Write the correct answer in the middle column.

Definition Correct Answer Possible Answers
4.26.  heart muscle gluteus maximus
4.27.  buttock muscle myocardial
4.28. fibrous connective tissue sphincter
4.29. muscular cap of shoulder tendon
4.30. ring-like muscle deltoid

WHICH WORD?

Select the correct answer, and write it on the line provided.

4.31. An injury to the body of the muscle or the attachment of a tendon is known as a/

an These are usually associated with overuse injuries that involve a

wrenched or torn muscle or tendon attachment.

sprain strain

432. A is a drug that causes temporary paralysis by blocking the transmission of
nerve stimuli to the muscles.

neuromuscular blocker skeletal muscle relaxant

4.33. The condition of abnormal muscle tone that causes the impairment of voluntary muscle movement is

known as

ataxia dystonia
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4.34.

4.35.

Inflamed and swollen tendons caught in the narrow space between the bones within the shoulder joint

cause the condition known as

impingement syndrome intermittent claudication
The forms the muscular cap of the shoulder.
triceps brachii deltoid

SPELLING COUNTS

Find the misspelled word in each sentence. Then write that word, spelled correctly, on the line provided.

4.36.

4.37.

4.38.

4.39.

4.40.

An antispasmydic is administered to suppress smooth muscle contractions of the stomach, intestine, or

bladder.

The medical term for hiccups is singulutas.

Myasthenia gravus is a chronic autoimmune disease that affects the neuromuscular junction and

produces serious weakness of voluntary muscles.

A ganglian cyst is a harmless fluid-filled swelling that occurs most commonly on the outer surface of the

wrist.

Pronetion is the movement that turns the palm of the hand downward or

backward.

ABBREVIATION IDENTIFICATION

Write the correct answer on the line provided.

4.41.

4.42.

4.43.

4.44.

4.45.

CTS

DTR

ROM

RSD

SCI

TERM SELECTION

Select the correct answer, and write it on the line provided.

4.46.

The term means the rupture or tearing of a muscle.

myocele myorrhaphy myorrhexis myotomy



THE MUSCULAR SYSTEM 123

4.47. The term meaning the degeneration of muscle tissue is

myoclonus myolysis myocele myoparesis

4.48. The term means abnormally increased muscle function or activity.
hyperkinesia hypertonia dyskinesia hypotonia

4.49. A/An injury can be a strain or tear on any of the three muscles that

straighten the hip and bend the knee.

Achilles tendon hamstring myofascial shin splint
4.50. The specialized soft-tissue manipulation technique used to ease the pain of conditions such as fibromy-
algia syndrome, movement restrictions, and temporomandibular joint disorders is known

as

myofascial release occupational therapy RICE therapeutic ultrasound

SENTENCE COMPLETION

Write the correct term or terms on the lines provided.

4.51. An inflammation of the tissues surrounding the elbow is known as

4.52. The movement during which the knees or elbows are bent to decrease the angle of the joints is known

as

4.53. Pain in the leg muscles that occurs during exercise and is relieved by rest is known

as This condition is due to poor circulation and is associated with periph-

eral vascular disease.

4.54. A weakness or slight muscular paralysis is known as
4.55. A stiff neck due to spasmodic contraction of the neck muscles that pull the head toward the affected side

is known as or wryneck.

WORD SURGERY

Divide each term into its component word parts. Write these word parts, in sequence, on the lines provided.
When necessary, use a slash (/) to indicate a combining vowel. (You may not need all of the lines provided.)

4.56. Electromyography is a diagnostic test that measures the electrical activity within muscle fibers.
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4.57. Hyperkinesia means abnormally increased muscle function or activity.

4.58. Myoclonus is the sudden, involuntary jerking of a muscle or group of muscles.

4.59. Polymyositis is a muscle disease characterized by the simultaneous inflammation and weakening of vol-
untary muscles in many parts of the body.

4.60. Sarcopenia is the loss of muscle mass, strength, and function that comes with aging.

TRUE/FALSE

If the statement is true, write True on the line. If the statement is false, write False on the line.

4.61.

4.62.

4.63.

4.64.

4.65.

Overuse tendinitis is inflammation of tendons caused by excessive or

unusual use of a joint.

Hemiplegia is the total paralysis of the lower half of the body.

A spasm is a sudden, involuntary contraction of one or more muscles.

Ataxia is the distortion of voluntary movement such as in a tic or spasm.

Striated muscles are located in the walls of internal organs such as the

digestive tract, blood vessels, and ducts leading from glands.

CLINICAL CONDITIONS

Write the correct answer on the line provided.

4.66.

4.67.

4.68.

George Quinton developed a swelling on the outer surface of his wrist. His doctor diagnosed this as being

a/an and explained that this was a harmless fluid-filled swelling.

Raul Valladares has a protrusion of a muscle substance through a tear in the fascia surrounding it. This

condition is known as a/an

Louisa Ferraro experienced of her leg muscles due to the disuse of these

muscles over a long period of time.



4.69.

4.70.

4.71.

4.72.

4.73.

4.74.

4.75.

THE MUSCULAR SYSTEM

Jasmine Franklin has This is a condition in which there is diminished tone

of the skeletal muscles.
Carolyn Goodwin complained of profound fatigue that is not improved by bed rest and was made worse
by physical or mental activity. After ruling out other causes, her physician diagnosed her condition as

being syndrome.

Chuan Lee, who is a runner, required treatment for

This condition is a painful inflammation of the Achilles tendon caused by

excessive stress being placed on that tendon.
For the first several days after his fall, Bob Hill suffered severe muscle pain. This condition is known

as

Jorge Guendulay could not play for his team because of a/an This is a painful

condition caused by the muscle tearing away from the tibia.

Due to a spinal cord injury, Marissa Giannati suffers from which is paralysis
of all four limbs.
Duncan McDougle has slight paralysis on one side of his body. This condition, which was caused by a

stroke, is known as

WHICH IS THE CORRECT MEDICAL TERM?

Select the correct answer, and write it on the line provided.

4.76.

4.77.

4.78.

The term muscular describes a group of genetic diseases characterized by

progressive weakness and degeneration of the skeletal muscles.

atonic ataxia dystonia dystrophy

The surgical enlargement of the carpal tunnel or cutting of the carpal ligament to relieve nerve pressure

is called

carpal tunnel syndrome compartment carpal tunnel release myofascial pain
syndrome syndrome

During the arm moves inward and toward the side of the body.

abduction adduction circumduction rotation
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4.79. A surgical incision into a muscle is known as

myocele myorrhaphy myotomy fascioplasty
4.80. The term means bending the foot upward at the ankle.
abduction dorsiflexion elevation plantar flexion

CHALLENGE WORD BUILDING

These terms are not found in this chapter; however, they are made up of the following familiar word parts. If you
need help in creating the term, refer to your medical dictionary.

poly- card/o -desis
fasci/o -ectomy
herni/o -itis
my/o -necrosis
sphincter/o -otomy
-algia -pathy
-rrhaphy

4.81. Any abnormal condition of skeletal muscles is known as

4.82. Pain in several muscle groups is known as

4.83. The death of individual muscle fibers is known as

4.84. Surgical suturing of torn fascia is known as

4.85. Based on word parts, the removal of multiple muscles is known as
4.86. The surgical attachment of a fascia to another fascia or to a tendon is known

as

4.87. Inflammation of the muscle of the heart is known as

4.88. The surgical removal of fascia is a/an

4.89. The surgical suturing of a defect in a muscular wall, such as the repair of a hernia, is a/

an

4.90. An incision into a sphincter muscle is a/an
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LABELING EXERCISES

Identify the movements in the accompanying figures by writing the correct term on the line provided.

4.91. 4.96.
4.92. 4.97.
4.93. 4.98.
4.94. 4.99.
4.95. 4.100.

© Delmar, Cengage Learning (2013)
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CHAPTER 4 LEARNING EXERCISES

THE HUMAN TOUCH

] | questions are designed to stimulate critical thinking through class discussion
or as a brief essay response. There are no right or wrong answers to these questions.

“Leg muscles save back muscles ... Mandatory OSHA meeting Tuesday at noon. Bring lunch,”
states the company memo. Sandor Padilla, a 28-year-old cargo loader, sighs, “Third meeting this
year, and it’s not even June yet!” He has only two minutes to reach the tarmac. “Oh well, cargo
waits for no man,” he thinks as he jogs off to work.

Sandor enjoys his job. It keeps him fit, but lets his mind follow more creative avenues. Today, his
thoughts stray to his daughter Reina’s fifth birthday party, just two weeks away. “A pony or a
clown? Hot dogs or tacos?” he muses. Single parenting has its moments. As he is busy thinking of
other things, the heavy crate slips, driving him into a squatting position that injures his thigh
muscles. His cry of pain brings Janet Wilson, his supervisor, running to help.

The first aid station ices his leg to reduce swelling and pain. After the supervisor completes the
incident report, Sandor is taken to the emergency room. Dr. Basra, the orthopedic specialist on
call, diagnoses myorrhexis of the left rectus femoris. A myorrhaphy is required to treat this injury.
After several days in the hospital, Sandor is sent home with a Vicodin prescription for pain and
orders for physical therapy sessions three times a week. He is not expected to return to work for at
least 90 days.

AirFreight Systems receives the first report of injury and compares it with the supervisor’s inci-
dent report. Ruling: Safety Violation. No Liability. Return to work in 30 days or dismissal.

Suggested Discussion Topics

1. On what basis do you think AirFreight determined that this was a safety violation?

2. Use lay terms to explain Sandor’s injury and the treatment that was required.

3. Sandor knows how to handle heavy loads safely; however, the crate may have slipped because
he was busy thinking about his daughter’s birthday party and not about his work. Could the

responsibility for this accident be considered negligence on Sandor’s part? Do you think Sandor
should be held responsible or is blameless in this situation?

4. It was determined that AirFreight was not responsible for the accident. Therefore, do you think
the company should take away Sandor’s job if he does not return in 30 calendar days?
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Overview of
STRUCTURES, COMBINING FORMS, AND FUNCTIONS OF
THE CARDIOVASCULAR SYSTEM

Major Structures Related Combining Forms Primary Functions

Heart card/o, cardi/o Receives blood from the veins and pumps
blood into the arteries.

Blood Vessels angi/o, vas/o Transport blood to and from all areas of the
body.
Arteries arteri/o Transport blood away from the heart to all

parts of the body.

Capillaries capill/o Permit the exchange of nutrients and waste
products between the blood and the cells.

Veins phleb/o, ven/o Return blood from all body parts to the heart.

Blood hem/o, hemat/o Brings oxygen and nutrients to the cells and
carries away waste.
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CHAPTER 5

Vocabulary Related to THE CARDIOVASCULAR SYSTEM

This list contains essential word parts and medical

terms for this chapter. These terms are pronounced in
the StudyWARE™ and Audio CDs that are available
for use with this text. These and the other important

primary terms are shown in boldface throughout the

chapter.

, which appear in

italics, clarify the meaning of primary terms.

Word Parts

Ooogooooooooooog

angi/o blood or lymph vessel
aort/o aorta

arteri/o artery

ather/o plaque, fatty substance
brady- slow

cardi/o heart

-crasia a mixture or blending
-emia blood, blood condition
erythr/o red

hem/o, hemat/o blood, relating to the blood
leuk/o white

phleb/o vein

tachy- fast, rapid

thromb/o clot

ven/o vein

=
(5]
Q.
a
o
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e
3
(]

Oooogoooooogoo

oogoon
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ACE inhibitor

anemia (ah-NEE-mee-ah)

aneurysm (AN-you-rizm)

angina (an-JIH-nuh)

angioplasty (AN-jee-oh-plas-tee)

anticoagulant (an-tih-koh-AG-you-lant)

aplastic anemia (ay-PLAS-tick ah-NEE-mee-ah)

arrhythmia (ah-RITH-mee-ah)

atherectomy (ath-er-ECK-toh-mee)

atheroma (ath-er-OH-mah)

atherosclerosis (ath-er-oh-skleh-ROH-sis)

atrial fibrillation (AY-tree-al fih-brih-LAY-shun)

automated external defibrillator (dee-fih-
brih-LAY-ter)

beta-blocker

blood dyscrasia (dis-KRAY-zee-ah)

bradycardia (brad-ee-KAR-dee-ah)

cardiac arrest

cardiac catheterization (KAR-dee-ack kath-
eh-ter-eye-ZAY-shun)

cardiomyopathy (kar-dee-oh-my-OP-pah-thee)

carotid endarterectomy (kah-ROT-id end-
ar-ter-ECK-toh-mee)

cholesterol (koh-LES-ter-ol)

OO

0O Oooooo oooooo goo

O

O

Ooo0o Ooooooooog oOog

O oOoooo

chronic venous insufficiency

coronary thrombosis (KOR-uh-nerr-ee
throm-BOH-sis)

defibrillation (dee-fih-brih-LAY-shun)

diuretic (dye-you-RET-ick)

electrocardiogram (ee-leck-troh-KAR-dee-oh-
gram)

embolism (EM-boh-lizm)

embolus (EM-boh-lus)

endocarditis (en-doh-kar-DYE-tis)

erythrocytes (eh-RITH-roh-sights)

hemoglobin (hee-moh-GLOH-bin)

hemolytic anemia (hee-moh-LIT-ick ah-NEE-
mee-ah)

hemostasis (hee-moh-STAY-sis)

ischemic heart disease (iss-KEE-mick)

leukemia (loo-KEE-mee-ah)

leukocytes (LOO-koh-sites)

leukopenia (loo-koh-PEE-nee-ah)

megaloblastic anemia (MEG-ah-loh-blas-tick
ah-NEE-mee-ah)

myelodysplastic syndrome (my-eh-loh-dis-
PLAS-tick SIN-drohm)

myocardial infarction (my-oh-KAR-dee-al in-
FARK-shun)

orthostatic hypotension (or-thoh-STAT-ick
high-poh-TEN-shun)

pericardium (pehr-ih-KAR-dee-um)

pernicious anemia (per-NISH-us ah-NEE-
mee-ah)

phlebitis (fleh-BYE-tis)

Raynaud’s disease (ray-NOHZ)

septicemia (sep-tih-SEE-mee-ah)

sickle cell anemia

tachycardia (tack-ee-KAR-dee-ah)

temporal arteritis (TEM-poh-ral ar-teh-RYE-tis)

thallium stress test (THAL-ee-um)

thrombocytopenia (throm-boh-sigh-toh-PEE-
nee-ah)

thrombolytic (throm-boh-LIT-ick)

thrombosis (throm-BOH-sis)

thrombotic occlusion (throm-BOT-ick ah-
KLOO-zhun)

thrombus (THROM-bus)

transfusion reaction

valvulitis (val-view-LYE-tis)

varicose veins (VAR-ih-kohs VAYNS)

ventricular fibrillation (ven-TRICK-you-lar
fih-brih-LAY-shun)

ventricular tachycardia (ven-TRICK-you-lar
tack-ee-KAR-dee-ah)
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LEARNING GOALS ‘

On completion of this chapter, you should be able to:

1. Describe the heart in terms of chambers,
valves, blood flow, heartbeat, and blood
supply.

2. Differentiate among the three different
types of blood vessels, and describe the
major function of each.

3. Identify the major components of blood and
the major functions of each component.

B FUNCTIONS OF THE
CARDIOVASCULAR SYSTEM

The cardiovascular system consists of the heart, blood
vessels, and blood. Cardiovascular (kar-dee-oh-VAS-
kyou-lar) means pertaining to the heart and blood vessels
(cardi/o means heart, vascul means blood vessels, and
-ar means pertaining to).

These structures work together to efficiently pump
blood to all body tissues.

B Blood is a fluid tissue that transports oxygen and
nutrients to the body tissues.

B Blood returns some waste products from these tissues
to the kidneys and carries carbon dioxide back to the
lungs.

B Blood cells also play important roles in the immune
system (see Chapter 6), and in the endocrine system
(see Chapter 13).

B STRUCTURES OF THE
CARDIOVASCULAR SYSTEM

The major structures of the cardiovascular system are the
heart, blood vessels, and blood.

The Heart

The heart is a hollow, muscular organ located in the
thoracic cavity, between the lungs (Figure 5.1). It is a very
effective pump that furnishes the power to maintain the
blood flow needed throughout the entire body (Figures

5.2 and 5.3). The is the lower tip of the heart.

4. State the difference between the pulmonary

and systemic circulation.

5. Recognize, define, spell, and pronounce the

primary terms related to the pathology and
the diagnostic and treatment procedures of
the cardiovascular system.

The Pericardium

The pericardium (pehr-ih-KAR-dee-um), also known as
the , is the double-walled membranous sac
that encloses the heart (peri- means surrounding, cardi
means heart, and -um is a singular noun ending).

means pertaining to membrane, which is a thin layer
of pliable tissue that covers or encloses a body part.

B The
rounds and protects the heart.

is a fibrous sac that sur-

[ | is found between these two layers, where
it acts as a lubricant to prevent friction as the heart beats.

B The is the inner layer of the
pericardium that also forms the outer layer of the
heart. When referred to as the outer layer of the heart,
it is known as the epicardium (Figure 5.4).

The Walls of the Heart

The walls of the heart are made up of these three layers: the

epicardium, myocardium, and endocardium (Figure 5.4).

B The epicardium (ep-ih-KAR-dee-um) is the external
layer of the heart and the inner layer of the pericar-
dium (epi- means upon, cardi means heart, and -um
is a singular noun ending).

B The myocardium (my-oh-KAR-dee-um) is the middle
and thickest of the heart’s three layers (my/o means
muscle, cardi means heart, and -um is a singular noun
ending). Also known as , this con-

sists of specialized cardiac muscle tissue that is capa-

ble of the constant contraction and relaxation of this
muscle that creates the pumping movement that is
necessary to maintain the flow of blood throughout the

body. Myocardial muscle is discussed in Chapter 4.
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Superior
vena cava

Aorta

Pericardium
Lung

Heart

Diaphragm
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FIGURE 5.1 The heart is located in the thoracic cavity between the lungs.

Superior Aorta

vena cava
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artery Left pulmonary

artery
Left atrium
Left
pulmonary
Right atrium veins
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FIGURE 5.2 Anterior external view of the heart.



Superior
vena cava

Right
pulmonary
artery

Right atrium

Pulmonary
semilunar valve

Tricuspid valve

Right ventricle

Inferior vena cava

FIGURE 5.3 Anterior cross-section view of the heart.

B The endocardium (en-doh-KAR-dee-um), which
consists of epithelial tissue, is the inner lining of the
heart (endo- means within, cardi means heart, and
-um is a singular noun ending). This is the surface that
comes into direct contact with the blood as it is being
pumped through the heart.

Blood Supply to the Myocardium

The myocardium, which beats constantly, must have a
continuous supply of oxygen and nutrients plus prompt
waste removal to survive. If for any reason this blood
supply is disrupted, the myocardium of the affected
area dies.

The coronary arteries (KOR-uh-nerr-ee), which
supply oxygen-rich blood to the myocardium, are shown
in red in Figure 5.6. The veins, which are shown in blue,
remove waste products from the myocardium.

THE CARDIOVASCULAR SYSTEM

Aorta

Left
pulmonary
artery

Left atrium
Left

pulmonary
veins

Aortic semilunar
valve

Mitral valve

Interventricular
septum

Left ventricle
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The Chambers of the Heart

The heart is divided into four chambers, each of which
has a specialized function (Figure 5.3):

B The atria (AY-tree-ah) are the two upper chambers of
the heart, and these chambers are divided by intera-
trial septum. (A septum is a wall that separates two
chambers.)

B The atria are the receiving chambers, and all blood

enters the heart through these chambers. The singular
form of atria is atrium.

B The ventricles (VEN-trih-kuhls) are the two lower
chambers of the heart, and these chambers are divided
by the interventricular septum.

B The walls of the ventricles are thicker than those of the
atria because the ventricles must pump blood
throughout the entire body.

B The term veniricle is also defined as a normal hollow
chamber of the brain (see Chapter 10).
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Myocardium

FIGURE 5.4 A simplified view of the tissues of the heart walls.

The Valves of the Heart

The flow of blood through the heart is controlled by four
valves as described in this section. If any of these valves is
not working correctly, blood cannot flow properly
through the heart and cannot be pumped effectively to
all parts of the body (Figures 5.3 and 5.5).

M The tricuspid valve (try-KUS-pid) controls the open-
ing between the right atrium and the right ventricle.
The term fricuspid means having three cusps (points),
and this describes the shape of this valve.

Posterior

Pulmonary
semilunar
valve

Aortic
semilunar valve

Tricuspid
Mitral valve

valve

Anterior

FIGURE 5.5 The valves of the heart viewed from above
with the atria removed.
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Endocardium

Epicardium
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B The pulmonary semilunar valve (PULL-mah-nair-ee

sem-ee-LOO0-nar) is located between the right ventricle
and the pulmonary artery. Pulmonary means per-
taining to the lungs, and semilunar means half-moon.
This valve is shaped like a half-moon.

The mitral valve (MY-tral) is located between the left
atrium and left ventricle. Mifral means shaped like a
bishop’s miter (hat). This valve is also known as the
bicuspid valve because bicuspid means having two
cusps (points), which describes the shape of this
valve.

The aortic semilunar valve (ay-OR-tick sem-ee-LOO-
nar) is located between the left ventricle and the aorta.
Aortic means pertaining to the aorta. Semilunar
means half-moon, which describes the shape of this
valve.

The flow of blood through the heart is summarized

in Table 5.1. The red arrows indicate oxygenated blood,
and blue arrows indicate deoxygenated blood. Oxygen-
ated means oxygen rich, or containing an adequate
supply of oxygen. Deoxygenated means oxygen poor, or
not yet containing an adequate supply of oxygen.

(CRTAGE) connecrion |

T'-‘ - ‘ :
Watch the Blom Through the Heart
animation in the StudyWARETM
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TABLE 5.1
Blood Flow Through the Heart

: The right atrium (RA) receives oxygen-poor blood from all tissues, except the lungs, through
l the superior and inferior venae cavae. Blood flows out of the RA through the tricuspid valve into
the right ventricle.

The right ventricle (RV) pumps the oxygen-poor blood through the pulmonary semilunar valve
and into the pulmonary artery, which carries it to the lungs.

The left atrium (LA) receives oxygen-rich blood from the lungs through the four pulmonary
veins. The blood flows out of the LA, through the mitral valve, and into the left ventricle.

The left ventricle (LV) receives oxygen-rich blood from the left atrium. Blood flows out of the
LV through the aortic semilunar valve and into the aorta, which carries it to all parts of the body,
except the lungs.

Oxygen-poor blood is returned by the venae cavae to the right atrium, and the cycle

- - - -

o ————

continues.
Systemic and Pulmonary Circulation Capillary beds of lungs
Blood is pumped through the systemic and pulmonary oMM N
circulation systems. Together the blood in these systems '

brings oxygen to the cells and removes waste products )
from the cells (Figure 5.6). ‘ '

Pulmonary circulation is the flow of blood only
between the heart and lungs.

B The pulmonary arteries carry deoxygenated
blood out of the right ventricle and into the

lungs. This is the only place in the body where
deoxygenated blood is carried by arteries instead
of veins.

B In the lungs, carbon dioxide from the body is
exchanged for oxygen from the inhaled air.

B The pulmonary veins carry the oxygenated blood
from the lungs into the left atrium of the heart.
This is the only place in the body where veins carry
oxygenated blood.

Systemic circulation includes the flow of blood to all
parts of the body except the lungs.

B Oxygenated blood flows out of the left ventricle and
into arterial circulation.

B The veins carry deoxygenated blood into the right
atrium.

\ =
B From here, the blood flows into the pulmonary circu- é
D Oxygen-poor blood

) F Capillary beds of
body tissues

lation before being pumped out of the heart into the
arteries again. |:| Oxygen-rich blood

© Delmar, Cengage Learning (2013)

FIGURE 5.6 Systemic and pulmonary blood circulation.
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The Heartbeat

The heartbeat is the ability to pump blood effectively
throughout the body; the contraction and relaxation
(beating) of the heart must occur in exactly the correct
sequence.

B The rate and regularity of the heartbeat is determined
by electrical impulses from nerves that stimulate
the myocardium of the chambers of the heart.

(The specialized myocardial muscles that make
this pumping action possible are described in
Chapter 4.)

B Also known as the conduction system, these electrical
impulses are controlled by the sinoatrial (SA) node,
atrioventricular (AV) node, and the bundle of His
(Figure 5.7).

The Sinoatrial Node

B The sinoatrial node (sigh-noh-AY-tree-ahl), which is
often referred to as the SA node, is located in the
posterior wall of the right atrium near the entrance of
the superior vena cava (Figure 5.7).

B The SA node establishes the basic rhythm and rate
of the heartbeat. For this reason, it is known as the
natural pacemaler of the heart.

B Electrical impulses from the SA node start each wave
of muscle contraction in the heart.

Sinoatrial
(SA) node

(AV) Bundle

Atrioventricular
(AV) node

B The impulse in the right atrium spreads over the
muscles of both atria, causing them to contract
simultaneously. This contraction forces blood into the
ventricles.

The Atrioventricular Node

B The impulses from the SA node also travel to the
atrioventricular node (ay-tree-oh-ven-TRICK-you-
lar), which is also known as the AV node.

B The AV node is located on the floor of the right atrium
near the interatrial septum (Figure 5.7). From here, it
transmits the electrical impulses onward to the bundle
of His.

The Bundle of His

B The bundle of His (HISS) is a group of fibers located
within the interventricular septum. These fibers carry
an electrical impulse to ensure the sequence of the
heart contractions (Figure 5.7). These electrical
impulses travel onward to the right and left ventricles
and the Purkinje fibers.

B Purkinje fibers (per-KIN-jee) are specialized
conductive fibers located within the walls of the
ventricles. These fibers relay the electrical impulses
to the cells of the ventricles, and it is this stimulation
that causes the ventricles to contract. This contraction

Bundle of His

Right and left
bundle branches

© Delmar, Cengage Learning (2013)

FIGURE 5.7 An electrical impulse from the SA node travels to the AV node and causes the ventricle to contract.
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of the ventricles forces blood out of the heart
and into the aorta and pulmonary arteries
(Figure 5.7).

CIIEMARED connecTion |
Watch the Electrical Stimulation of the Heart
animation in the StudyWARE™.

Electrical Waves

The activities of the electrical conduction system of
the heart can be visualized as wave movements on a
monitor or an electrocardiogram. The term

refers to the normal beating of the heart (Figures 5.8 and
5.16A).

B The is due to the stimulation (contraction) of
the atria.

B The shows the stimulation (contraction)
of the ventricles. The atria relax as the ventricles
contract.

B The is the recovery (relaxation) of the
ventricles.

B THE BLOOD VESSELS

There are three types of blood vessels: arteries, capillaries,
and veins. These vessels form the arterial and venous cir-
culatory systems (Figures 5.9 and 5.10).

P Wave T Wave
™\ V T~ g
‘Q S F
& & z
QRS 5
Complex 3
©

FIGURE 5.8 The waves of contraction and relaxation of
the heart can be visualized on a monitor or as an electro-
cardiogram (EKG or ECG).

Arteries

B The arteries are large blood vessels that carry blood
away from the heart to all regions of the body.

B The walls of the arteries are composed of three layers.
This structure makes the arteries muscular and elastic
so they can expand and contract with the pumping beat
of the heart. The term
artery or pertaining to the inner portion of an artery.

means within an

] is bright red in color because it is
oxygen rich. The pumping action of the heart causes
blood to spurt out when an artery is cut.

B The aorta (ay-OR-tah) is the largest blood vessel in
the body. It begins from the left ventricle of the heart
and forms the main trunk of the arterial system
(Figures 5.2 and 5.9).

B The carotid arteries (kah-ROT-id) are the major
arteries that carry blood upward to the head.

M The
the neck.

is located on each side of

M It divides into the
brings oxygen-rich blood to the brain.

M The

, which

brings blood to the face.

B Any disruption in this blood flow can result in a stroke
or other brain damage.

B The arterioles (ar-TEE-ree-ohlz) are the smaller,
thinner branches of arteries that deliver blood to the
capillaries. As it enters one end of the capillary bed, it
is here that the rate of flow of arterial blood slows.

Capillaries

Capillaries (KAP-uh-ler-eez), which are only one epithe-
lial cell in thickness, are the smallest blood vessels in the
body. The capillaries form networks of expanded vascular
beds that have the important role of delivering oxygen
and nutrients to the cells of the tissues (Figure 5.11).

B The capillaries further slow the flow of blood to allow
plasma to flow into the tissues. It is here that the
exchange of oxygen, nutrients, and waste materials
occur within the surrounding cells.

B After leaving the cells, 90% of this fluid, which is now
oxygen poor and contains some waste products, enter
the opposite end of the capillary bed through the
venules.

B The 10% of this fluid that is left behind in the tissues
becomes lymph. This is explained in Chapter 6.
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Internal carotid
External carotid

Common carotid

Abdominal aorta

Common iliac

FIGURE 5.9 Anterior view of arterial circulation.

Veins

Veins form a low-pressure collecting system to return
oxygen-poor blood to the heart (Figures 5.10 through 5.12).

B Venules (VEN-youls) are the smallest veins that join to
form the larger veins.

B The walls of the veins are thinner and less elastic than
those of the arteries.

B The venous blood continues its flow at an increased
speed as it continues its return journey to the
heart. Venous means relating to, or contained in, the
veins.

Aorta
Axillary

Brachial

Splenic
Gastric
Renal (to kidney)

Ovarian

Radial
Ulnar

Femoral

Popliteal

Anterior tibial

Posterior tibial
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B Veins have valves that enable blood to flow only
toward the heart and to prevent it from flowing away
from the heart (Figure 5.12).

B Superficial veins are located near the body surface.

B Deep veins are located within the tissues and away
from the body surface.

The Venae Cavae

B The venae cavae (VEE-nee KAY-vee) are the two
largest veins in the body. These are the veins that
return blood into the heart (singular, vena cava).
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Inferior sagital sinus

Straight sinus

External jugular

Subclavian
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Internal jugular

Hepatic
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Common iliac

Great cardiac
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Renal (to kidney)

Inferior mesenteric

FIGURE 5.10 Anterior view of venous circulation.

B The superior vena cava transports blood from the
upper portion of the body to the heart (Figures 5.2
and 5.3).

B The inferior vena cava transports blood from the
lower portion of the body to the heart (Figure 5.3).
Pulse and Blood Pressure

B The pulse is the rhythmic pressure against the walls of
an artery caused by the contraction of the heart. The
pulse rate is discussed in Chapter 15.

External iliac

Ovarian
or testicular

Femoral

Great saphenous

Popliteal

Small saphenous
Posterior tibial

Anterior tibial
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B Blood pressure is the measurement of the amount
of systolic and diastolic pressure exerted against the
walls of the arteries. How to record blood pressure
is discussed in Chapter 15. See Table 5.3 for blood
pressure classifications.

H Systolic pressure (sis-TOL-ick), which occurs when
the ventricles contract, is the highest pressure against
the walls of an artery. The term sysfole means con-
traction of the heart, and sysfolic means pertaining
to this contraction phase.
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Capillaries
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(small artery)
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FIGURE 5.11 Oxygen-rich arterial blood is delivered by arterioles to the capillaries. After the oxygen has been extracted,
the oxygen-poor blood is returned to circulation as venous blood.

AL

FIGURE 5.12 Veins contain valves to prevent the back-
ward flow of blood. (A) External view of the vein shows
wider area of valve. (B) Internal view with the valve open as
blood flows through it toward the heart. (C) Internal view
with the valve closed to prevent the backflow of blood.

© Delmar, Cengage Learning (2013)

M Diastolic pressure (dye-ah-STOL-ick), which occurs
when the ventricles are relaxed, is the lowest pressure
against the walls of an artery. The term diasfole means
relaxation of the heart, and diastolic means pertaining
to this relaxation phase.

B BLOOD

Blood is the fluid tissue in the body. It is composed of
55% liquid plasma and 45% formed elements. As you
study these elements, refer to Figure 5.13.

Plasma

Plasma (PLAZ-mabh) is a straw-colored fluid that contains
nutrients, hormones, and waste products. Plasma is 91%

water. The remaining 9% consists mainly of proteins,
including the clotting proteins.

B Serum (SEER-um) is plasma fluid after the blood cells
and the clotting proteins have been removed.

B Fibrinogen (figh-BRIN-oh-jen) and prothrombin
(proh-THROM-bin) are the clotting proteins found in
plasma. They have an important role in clot formation
to control bleeding.

Formed Elements of the Blood

The formed elements of blood include erythrocytes, leu-
kocytes, and thrombocytes.

Erythrocytes

Erythrocytes (eh-RITH-roh-sights), also known as red
blood cells (RBC), are mature red blood cells produced
by the red bone marrow (erythr/o means red, and -cytes
means cells). The primary role of these cells is to trans-
port oxygen to the tissues.

This oxygen is transported by hemoglobin (hee-
moh-GLOH-bin), which is the oxygen-carrying blood pro-
tein pigment of the erythrocytes (hem/o means blood,
and -globin means protein).

Leukocytes

Leukocytes (LOO-koh-sites), also known as white blood
cells (WBC), are the blood cells involved in defending the
body against infective organisms and foreign substances
(leuk/o means white, and -cytes means cells). The
following are the major groups of leukocytes:



THE CARDIOVASCULAR SYSTEM

(55% of
total
volume)

Erythrocytes

S\ &‘Q
od0
08(;0?@

Thrombocytes
(platelets)

¢

Neutrophil Basophil Eosinophil Lymphocyte Monocyte
Test tube
containing
whole blood Leukocytes

© Delmar, Cengage Learning (2013)

FIGURE 5.13 The major fluid and formed components of blood. The formed elements include erythrocytes,

thrombocytes, and leukocytes.

B Neutrophils (NEW-troh-fills), which are formed in red
bone marrow, are the most common type of WBC.
Through phagocytosis, neutrophils play a major role in
the immune system’s defense against pathogens,
including bacteria, viruses, and fungi. Phagocytosis is
the process of destroying pathogens by surrounding
and swallowing them. (Neutrophils are discussed
further in Chapter 6.)

B Basophils (BAY-soh-fills), which are also formed in
red bone marrow, are the least common type of WBC.
Basophils are responsible for causing the symptoms of
allergies.

B Eosinophils (ee-oh-SIN-oh-fills) are formed in red
bone marrow and then migrate to tissues throughout
the body. Here these cells destroy parasitic organisms
and play a major role in allergic reactions.

B Lymphocytes (LIM-foh-sights) are formed in red bone
marrow, in lymph nodes, and in the spleen. Lympho-
cytes identify foreign substances and germs (bacteria
or viruses) in the body and produce antibodies that
specifically target them. (Lymphocytes are discussed
further in Chapter 6.)

B Monocytes (MON-oh-sights) are formed in red bone
marrow, lymph nodes, and the spleen. Through
phagocytosis, monocytes provide immunological
defenses against many infectious organisms.

Thrombocytes

Thrombocytes (THROM-boh-sights), which are also
known as platelets, are the smallest formed elements of
the blood. They play an important role in the clotting of
blood (thromb/o means clot, and -cytes means cells).

B When a blood vessel is damaged, the thrombocytes are
activated and become sticky.

B This action causes the thrombocytes to clump together
to form a clot to stop the bleeding.

Blood Types

Blood types are classified according to the presence or
absence of certain antigens. (An anfigen is any substance
that the body regards as being foreign.)

The four major blood types are A, AB, B, and O. The
A, AB, and B groups are based on the presence of the A or
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B antigens or both on the red blood cells. In contrast, in
type O blood both the A and B antigens are absent.

The Rh Factor

The Rh factor defines the presence or absence of the
Rh antigen on red blood cells. The Rh factor was so
named because this antigen was first found in rhesus
monkeys.

B About 85% of Americans have the Rh antigen,

and these individuals are described as being
(Rh+).

B The remaining 15% of Americans do not have the Rh

antigen, and these individuals are described as being
(Rh-).

B The Rh factor is an important consideration in cross-

matching blood for transfusions (see Chapter 15).

B The Rh factor can cause difficulties when an Rh-
positive infant is born to an Rh-negative mother (see
Chapter 14).

Blood Gases

Blood gases are gases that are normally dissolved in the
liquid portion of blood. The major blood gases are oxygen
(0y), carbon dioxide (CO,), and nitrogen (N,).

B MEDICAL SPECIALTIES RELATED
TO THE CARDIOVASCULAR SYSTEM

B A cardiologist (kar-dee-OL-oh-jist) is a physician who
specializes in diagnosing and treating abnormalities,
diseases, and disorders of the heart (cardi means
heart, and -ologist means specialist).

B A hematologist (hee-mah-TOL-oh-jist) is a physician
who specializes in diagnosing and treating abnormali-
ties, diseases, and disorders of the blood and blood-
forming tissues (hemat means blood, and -ologist
means specialist).

B A vascular surgeon is a physician who specializes in
the diagnosis, medical management, and surgical
treatment of disorders of the blood vessels.

B PATHOLOGY OF THE
CARDIOVASCULAR SYSTEM

Disorders of the heart can be congenital (present from or
before birth) or can develop at any time throughout life.

Congenital Heart Defects

Congenital heart defects are structural abnormalities
caused by the failure of the heart to develop normally
before birth.
genital heart defects are apparent at birth, whereas others

means present at birth. Some con-

may not be detected until later in life.

Coronary Artery Disease (CAD)

Coronary artery disease (CAD) is atherosclerosis of the
coronary arteries that reduces the blood supply to the
heart muscle. This creates an insufficient supply of oxy-
gen that can cause angina (pain), a myocardial infarction
(heart attack), or death.

is characterized by unrelenting angina pain and a
severely limited lifestyle.

Atherosclerosis

Atherosclerosis (ath-er-oh-skleh-ROH-sis) is hardening
and narrowing of the arteries caused by a buildup of cho-
lesterol plaque on the interior walls of the arteries (ather/o
means plaque or fatty substance, and -sclerosis means
abnormal hardening) (Figures 5.14 and 5.15).

M This type of plaque (PLACK), which is found within
the lumen of an artery, is a fatty deposit that is similar
to the buildup of rust inside a pipe. (This substance is
not the same as dental plaque, which is discussed in
Chapter 8.) The
vessels through which the blood flows.

is the opening within these

B The plaque can protrude outward into the lumen from
the wall of the blood vessel or protrude inward into the
wall of the vessel.

B An atheroma (ath-er-OH-mah), which is a character-
istic of atherosclerosis, is a deposit of plaque on or
within the arterial wall (ather means plaque, and
-oma means tumor).

Ischemic Heart Disease

Ischemic heart disease (iss-KEE-mick) is a group of car-
diac disabilities resulting from an insufficient supply of
oxygenated blood to the heart. These diseases are usually
associated with coronary artery disease. means
pertaining to the disruption of the blood supply. (See also

ischemic stroke in Chapter 10.)

B Ischemia (iss-KEE-mee-ah) is a condition in which
there is an insufficient supply of oxygen in the tissues
due to a restricted blood flow to a part of the body
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FIGURE 5.14 The progression of coronary heart disease resulting in a myocardial infarction.

(isch means to hold back, and -emia means blood).
For example, cardiac ischemia is the lack of blood
flow and oxygen to the heart muscle.

Angina

Angina (an-JIH-nuh), also known as angina pectoris, is a
condition in which severe episodes of chest pain occur
due to an inadequate blood flow to the myocardium.

These episodes are due to ischemia of the heart muscle
and often progressively worsen as the blood flow con-
tinues to be compromised, until a myocardial infarction
occurs.

B Siable angina occurs during exertion (exercise) and
resolves with rest.

B Unstable angina may occur either during exertion or
rest, and is a precursor to a myocardial infarction.
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FIGURE 5.15 The sites affected by atherosclerosis (left column) and the potential complications of this condition (right

column).

Myocardial Infarction

A myocardial infarction (my-oh-KAR-dee-al in-FARK-
shun), commonly known as a heart aitack, is the occlu-
sion (blockage) of one or more coronary arteries caused
by plaque buildup. As used here, occlusion means total
blockage.

B The term infarction means a sudden insufficiency of
blood.

B An infarct is a localized area of dead tissue caused by
a lack of blood.

B This damage to the myocardium impairs the heart’s
ability to pump blood throughout the body
(Figure 5.14).

B The most frequently recognized symptoms of a
myocardial infarction include pain or pressure in the
middle of the chest that may spread to the back, jaw,
or left arm. Many individuals having a heart attack
have mild symptoms or none at all.

B Women are more likely to have atypical symptoms,
including weakness and fatigue.

Heart Failure

Heart failure, which is also referred to as congestive
heart failure (CHF), occurs most commonly in the
elderly. In this chronic condition the heart is unable to
pump out all of the blood that it receives. The decreased
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pumping action causes the congestion. The term
describes a fluid buildup.

| causes an accumulation of
fluid in the lungs also known as
This occurs because the left side of the heart is
unable to efficiently pump oxygen-rich blood from the
lungs to the rest of the body (see Chapter 7). The
increase in pressure in the veins of the lungs results in
localized fluid accumulation.

| causes fluid buildup through-
out the rest of the body. This occurs because the right
side of the heart is unable to efficiently pump blood
throughout the rest of the body. Due to the pressure of
gravity, this edema, or swelling, is first noticeable in the
feet and legs. As this swelling worsens, it can also affect
the liver, gastrointestinal tract, or the arms.

B Cardiomegaly (kar-dee-oh-MEG-ah-lee) is the abnor-
mal enlargement of the heart that is frequently associ-
ated with heart failure as the heart enlarges in an effort to
compensate for its decreased pumping ability (cardi/o
means heart, and -megaly means enlargement).

Carditis

Carditis (kar-DYE-tis) is an inflammation of the heart
(card means heart, and -itis means inflammation). Note
the spelling of carditis: In this term, the word root (com-
bining form) card/o is used to avoid having a double i
when it is joined with the suffix -itis.

B Endocarditis (en-doh-kar-DYE-tis) is an inflammation
of the inner lining of the heart (endo- means within,
card means heart, and -itis means inflammation).

B Bacterial endocarditis is an inflammation of the lin-
ing or valves of the heart caused by the presence of
bacteria in the bloodstream. One cause of this con-
dition is bleeding during dental surgery because it
allows bacteria from the mouth to enter the
bloodstream.

B Pericarditis (pehr-ih-kar-DYE-tis) is an inflammation
of the pericardium (peri- means surrounding, card
means heart, and -itis means inflammation). This
inflammation causes an accumulation of fluid within
the pericardial sac, and this excess fluid restricts the
beating of the heart, thereby reducing the ability of the
heart to pump blood throughout the body.

B Myocarditis (my-oh-kar-DYE-tis) is an uncommon
condition that is an inflammation of the myocardium
(heart muscle) that develops as a complication of a

viral infection (my/o means muscle, card means heart,
and -itis means inflammation).

Diseases of the Myocardium

B Cardiomyopathy (kar-dee-oh-my-OP-pah-thee) is the
term used to describe all diseases of the heart muscle
(cardi/o means heart, my/o means muscle, and
-pathy means disease).

| is a disease of the heart
muscle that causes the heart to become enlarged and
to pump less strongly. The progression of this condi-
tion is usually slow and only presents with symptoms
when quite advanced. means the expansion of

a hollow structure.

Heart Valves

B A heart murmur is an abnormal blowing or clicking
sound heard when listening to the heart or a neighboring
large blood vessels. Heart murmurs are most often caused
by defective heart valves, but do not usually require
surgery unless they affect the patient’s quality of life.

B Valvulitis (val-view-LYE-tis) is an inflammation of a
heart valve (valvul means valve, and -itis means
inflammation).

B Valvular prolapse (VAL-voo-lar proh-LAPS) is the
abnormal protrusion of a heart valve that results in the
inability of the valve to close completely (valvul means
valve, and -ar means pertaining to). means

the falling or dropping down of an organ or internal

part. This condition is named for the affected valve,

such as a

B Valvular stenosis (steh-NOH-sis) is a condition in which
there is narrowing, stiffening, thickening, or blockage of
one or more valves of the heart. is the abnormal

narrowing of an opening. These conditions are named

for the affected valve, such as

Cardiac Arrest and Arrhythmia

An arrhythmia (ah-RITH-mee-ah) is the loss of the nor-
mal rhythm of the heartbeat. This can be a minor, tem-
porary episode, or it can be a fatal event. The severity of
this episode depends on how much the heart’s ability to
pump blood is compromised. Rather than being an
abnormality in the heart muscle, arrhythmias are usually
caused by an abnormality in the electrical conduction
system of the heart.
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B Asystole (ay-SIS-toh-lee), known as a
(a- means without, and systole means contraction), is
the complete lack of electrical activity in the heart. The
resulting lack of heart contractions, with no blood
pumping from the heart and no blood flow through
the body, is one of the conditions required for a
medical practitioner to certify death.

B Cardiac arrest is an event in which the heart abruptly
stops beating or develops an arrhythmia that prevents
it from pumping blood effectively.

M Sudden cardiac death results when treatment of car-
diac arrest is not provided within a few minutes.

B Bradycardia (brad-ee-KAR-dee-ah) is an abnormally
slow resting heart rate (brady- means slow, card
means heart, and -ia means abnormal condition). The
term bradycardia is usually applied to a heartbeat rate
of less than 60 beats per minute. This condition is the
opposite of tachycardia.

B Tachycardia (tack-ee-KAR-dee-ah) is an abnormally
rapid resting heart rate (tachy- means rapid, card
means heart, and -ia means abnormal condition). The
term tachycardia is usually applied to a heartbeat rate
of greater than 100 beats per minute. This condition is
the opposite of bradycardia.

H Palpitation (pal-pih-TAY-shun) is a pounding or rac-
ing heartbeat with or without irregularity in rhythm.
This condition is associated with certain heart disor-
ders; however, it can also occur during a panic attack
(see Chapter 10).

Atrial and Ventricular Fibrillations

The term fibrillation (fih-brih-LAY-shun) describes a
rapid and uncontrolled heartbeat. The addition of the
term atrial or ventricular identifies which heart chambers
are affected.

B Atrial fibrillation (AY-tree-al fih-brih-LAY-shun), also
known as , occurs when the normal rhythmic con-

tractions of the atria are replaced by rapid, irregular

twitching of the muscular heart wall. This causes an

irregular and quivering action of the atria (Figure 5.16B).

Some of the increased electrical impulses reach the
ventricles, and this makes them contract more rapidly
and less efficiently than normal, causing an irregular
rate of 80-180 beats per minute or more.

B Paroxysmal supraventricular tachycardia (par-ock-
SIZ-mal soo-prah-ven-TRICK-you-lar tack-ee-KAR-

dee-ah), also known as , is an episode that begins

and ends abruptly during which there are very rapid
and regular heartbeats that originate in the atrium or
in the AV node (Figure 5.16C).
pertaining to sudden occurrence. Compare PSVT with
ventricular tachycardia.

B Ventricular fibrillation (ven-TRICK-you-lar fih-brih-
LAY-shun), also known as
irregular, and useless contractions of the ventricles.

means

, consists of rapid,

Instead of pumping strongly, the heart muscle quivers
ineffectively. This condition is the cause of many
sudden cardiac deaths (Figure 5.16D).

B Ventricular tachycardia (ven-TRICK-you-lar tack-ee-
KAR-dee-ah), also known as , is a very rapid
heartbeat that begins within the ventricles. This con-
dition is potentially fatal because the heart is beating
so rapidly that it is unable to adequately pump blood
through the body. For some patients, this condition
can be controlled with an automated implantable
cardioverter-defibrillator. Compare V-tach with parox-
ysmal supraventricular tachycardia.

Blood Vessel Abnormalities

B Vasculitis (vas-kyou-LYE-tis) is the inflammation of a
blood vessel (vascul means blood vessels, and -itis
means inflammation). There are many types of vascu-
litis, including phlebitis (under “Veins”) and
or (inflammation of the arteries).

m Polyarteritis (pol-ee-ar-teh-RYE-tis) is a form of
vasculitis involving several medium and small arteries
at the same time (poly- means many, arter means
artery, and -itis mean inflammation). Polyarteritis is a
rare but serious blood vessel disease that occurs when
certain immune cells attack the affected arteries.

m Temporal arteritis (TEM-poh-ral ar-teh-RYE-tis),
also known as , is a form of vas-
culitis that can cause headaches, visual impairment,
jaw pain, and other symptoms. It is diagnosed when
a biopsy shows the presence of abnormally large
cells. Temporal arteritis can cause unilateral or
bilateral blindness, and more rarely, a stroke.

B Angiostenosis (AN-jee-oh-steh-NOH-sis) is the
abnormal narrowing of a blood vessel (angi/o means
vessel, and -stenosis means abnormal narrowing).

B A hemangioma (hee-man-jee-OH-mah) is a benign
tumor made up of newly formed blood vessels (hem
means blood, angi means blood or lymph vessel, and
-oma means tumor) (see birthmarks in Chapter 12).
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FIGURE 5.16 Electrocardiograms showing disruptions of heart rhythms. (A) Normal sinus rhythm. (B) Atrial fibrillation.
(C) Paroxysmal supraventricular tachycardia. (D) Ventricular fibrillation.
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FIGURE 5.17 Common sites for the development of phlebitis and deep vein thrombosis.

B Hypoperfusion (high-poh-per-FYOU-zhun) is a
deficiency of blood passing through an organ or body
part. Perfusion is the flow of blood through the vessels
of an organ.

Arteries

B An aneurysm (AN-you-rizm) is a localized weak spot
or balloon-like enlargement of the wall of an artery.
The rupture of an aneurysm can be fatal because of
the rapid loss of blood. Aneurysms are named for
the artery involved such as aortic aneurysm,
abdominal aortic aneurysm, and popliteal
aneurysm.

B Arteriosclerosis (ar-tee-ree-oh-skleh-ROH-sis), also
known as hardening of the arteries, is any of a group
of diseases characterized by thickening and the loss of
elasticity of arterial walls (arteri/o means artery, and
-sclerosis mean abnormal hardening).

B Arteriostenosis (ar-tee-ree-oh-steh-NOH-sis) is the
abnormal narrowing of an artery or arteries (arteri/o
means artery, and -stenosis means abnormal
narrowing).

Veins

B Chronic venous insufficiency, also known as
venous insufficiency, is a condition in which venous
circulation is inadequate due to partial vein blockage
or to the leakage of venous valves. This condition
primarily affects the feet and ankles, and the leakage
of venous blood into the tissues causes discoloration
of the skin.

B Phlebitis (fleh-BYE-tis) is the inflammation of a vein
(phleb means vein, and -itis means inflammation). It

is also known as thrombophlebitis, because the walls
of the vein are often infiltrated and a clot (thrombus)
formed. This condition usually occurs in a superficial
vein (Figure 5.17).

B Varicose veins (VAR-ih-kohs VAYNS) are abnormally
swollen veins that usually occur in the superficial
veins of the legs. This condition occurs when
the valves in these veins do not function properly,
so blood pools in the veins, causing them to
enlarge.

Thromboses and Embolisms

Thromboses and embolisms are serious conditions that
can result in the blockage of a blood vessel.

Thrombosis

A thrombosis (throm-BOH-sis) is the abnormal condition
of having a thrombus (thromb means clot, and -osis
means abnormal condition or disease) (Figure 5.18).
The plural form is thromboses.

A thrombus (THROM-bus) is a blood clot attached
to the interior wall of an artery or vein (thromb
means clot, and -us is a singular noun ending) (plural,
thrombi).

B A thrombotic occlusion (throm-BOT-ick ah-KLOO-
zhun) is the blocking of an artery by a thrombus.
Thrombotic means caused by a thrombus. As used
here, occlusion means blockage.

H A coronary thrombosis (KOR-uh-nerr-ee throm-
BOH-sis) is damage to the heart muscle caused by a
thrombus blocking a coronary artery (coron means
crown, and -ary means pertaining to, and thromb
means clot, and -osis means abnormal condition).
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FIGURE 5.18 A thrombus is a blood clot attached to the
interior wall of an artery or vein.

H A deep vein thrombosis (DVT), also known as a deep
venous thrombosis, is the condition of having a
thrombus attached to the interior wall of a deep vein.
Sometimes such a blockage forms in the legs of a
bedridden patient or in someone who has remained
seated too long in an airplane or car. The danger is that
the thrombus (clot) will break loose and travel to
a lung where it can be fatal by causing a blockage
(Figure 5.17).

Embolism

An embolism (EM-boh-lizm) is the sudden blockage of a
blood vessel by an embolus (embol means something
inserted, and -ism means condition). The embolism is
often named for the causative factor, such as an air
embolism or a fat embolism (Figure 5.19), or its location,
such as pulmonary embolism.

B An embolus (EM-boh-lus) is a foreign object, such as a
blood clot, a quantity of air or gas, or a bit of tissue or
tumor that is circulating in the blood (embol means
something inserted, and -us is a singular noun ending)
(plural, emboli).

Peripheral Vascular Diseases

Peripheral vascular diseases are disorders of blood ves-
sels that are located outside of the heart and brain. These
conditions usually involve narrowing of the vessels that
carry blood to the legs, arms, stomach, or kidneys.

B Peripheral arterial occlusive disease (per-IH-feh-ral
ar-TEE-ree-al oh-KLOO-siv), also known as periph-
eral artery disease, is an example of a peripheral
vascular disease that is caused by atherosclerosis. This
condition is a common and serious problem affecting

© Delmar, Cengage Learning (2013)
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FIGURE 5.19 An embolus is a foreign object circulating in
the blood.

more than 20% of all patients over 70 years of age.
Impaired circulation to the extremities and vital organs
can cause changes in the skin color and temperature.
It is also involved with intermittent claudication, which
is discussed in Chapter 4.

B Raynaud’s disease (ray-NOHZ) is a peripheral arterial
occlusive disease in which intermittent attacks are trig-
gered by cold or stress. The symptoms, which are due to
constricted circulation, include pallor (paleness), cyanosis
(blue color), and redness of the fingers and toes.

Blood Disorders

H Blood dyscrasia (dis-KRAY-zee-ah) is any pathologic
condition of the cellular elements of the blood (dys-
means bad, and -crasia means a mixture or blending).

B Hemochromatosis (hee-moh-kroh-mah-TOH-sis),
also known as iron overload disease, is a genetic dis-
order in which the intestines absorb too much iron
(hem/o means blood, chromat means color, and -osis
means abnormal condition or disease). The excess
iron that is absorbed enters the bloodstream and
accumulates in organs where it causes damage.

B Leukopenia (loo-koh-PEE-nee-ah) is a decrease in the
number of disease-fighting white blood cells circulat-
ing in the blood (leuk/o means white, and -penia
means deficiency). This condition, which is also
known as a low white blood cell count, places the
patient at an increased of risk of developing or having
difficulty fighting infections.

H Polycythemia (pol-ee-sy-THEE-mee-ah) is an abnormal
increase in the number of red cells in the blood due to
excess production of these cells by the bone marrow.
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B Septicemia (sep-tih-SEE-mee-ah) is often associated
with severe infections caused by the presence of bacteria
in the blood. Also known as bacteremia (bacter means
bacteria, and -emia means a blood condition), this
condition can begin with a sudden onset of symptoms
that include a spiking fever, chills, rapid breathing, and
rapid heart rate. Septicemia can lead to , which is a

systemic bacterial infection in the bloodstream.

B Thrombocytopenia (throm-boh-sigh-toh-PEE-
nee-ah) is a condition in which there is an abnormally
small number of platelets circulating in the blood
(thromb/o means clot, cyt/o means cell, and -penia
means deficiency). Because these cells help the blood
to clot, this condition is sometimes associated with
abnormal bleeding.

B Thromocytosis (throm-boh-sigh-TOH-sis) is an
abnormal increase in the number of platelets in the
circulating blood (thromb/o means clot, cyt means
cell, and -osis means abnormal condition).

B A hemorrhage (HEM-or-idj) is the loss of a large amount
of blood in a short time (hem/o means blood, and
-rrhage means bleeding). This term also means to bleed.

TABLE 5.2
Interpreting Cholesterol Levels

|
Total cholesterol is measured in terms of

milligrams (mg) per deciliter (dL) of blood.
A is equal to one-thousandth of
a gram.A is equal to one-tenth of
a liter

Low-density lipoprotein cholesterol (LDL) is
referred to as because excess
quantities of LDL contribute to plaque buildup

in the arteries.

High-density lipoprotein cholesterol (HDL) is
referred to as because it
carries unneeded cholesterol back to the liver
for processing and does not contribute to
plaque buildup.

Triglycerides (try-GLIS-er-eyeds) are combinations

of attached to glycerol that are
also found normally in the blood in limited
quantities.

B A transfusion reaction is a serious and potentially
fatal complication of a blood transfusion in which
a severe immune response occurs because the
patient’s blood and the donated blood do not
match.

Cholesterol

H Cholesterol (koh-LES-ter-ol) is a fatty substance that
travels through the blood and is found in all parts of
the body. It aids in the production of cell mem-
branes, some hormones, and vitamin D. Some
cholesterol comes from dietary sources, and some
is created by the liver. Excessively high levels of
certain types of cholesterol can lead to heart disease
(Table 5.2).

B Hyperlipidemia (high-per-lip-ih-DEE-mee-ah) is the
general term used to describe elevated levels of cho-
lesterol and other fatty substances in the blood (hyper-
means excessive, lipid means fat, and -emia means
blood condition).

Desirable levels are below 200 mg/dL.
Borderline high levels are 200-239 mg/dL.
High levels are 240 mg/dL and above.

Optimal levels are below 100 mg/dL.

Near optimal levels are 100-129 mg/dL.
Borderline high levels are 130-159 mg/dL.
High levels are 160-189 mg/dL.

Very high levels are 190 mg/dL and above.

Bad levels are below 40 mg/dL.
Better levels are between 40 and 59 mg/dL.
Best levels are 60 mg/dL and above.

Desirable levels are below 150 mg/dL.
Borderline high levels are 150-199 mg/dL.
High levels are 200-499 mg/dL.

Very high levels are 500 mg/dL and above.

Source: National Heart, Lung, and Blood Institute, 2010.
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Leukemia

B Myelodysplastic syndrome (my-eh-loh-dis-PLAS-tick)
is a group of bone marrow disorders that are character-
ized by the insufficient production of one or more types
of blood cells due to dysfunction of the bone marrow.

B Leukemia (loo-KEE-mee-ah) is a type of cancer charac-
terized by a progressive increase in the number of
abnormal leukocytes (white blood cells) found in blood-
forming tissues, other organs, and in the circulating blood
(leuk means white, and -emia means blood condition).

Anemias

Anemia (ah-NEE-mee-ah) is a lower-than-normal num-
ber of erythrocytes (red blood cells) in the blood (an-
means without or less than, and -emia means blood con-
dition). The severity of this condition is usually measured
by a decrease in the amount of hemoglobin in the blood.

When inadequate hemoglobin is present, all parts of the

body receive less oxygen and have less energy than is

needed to function properly.

B Aplastic anemia (ay-PLAS-tick ah-NEE-mee-ah) is
characterized by an absence of all formed blood ele-
ments caused by the failure of blood cell production in
the bone marrow (a- means without, plast means
growth, and -ic means pertaining to). Anemia, a low
red blood cell count, leads to fatigue and weakness.
Leukopenia, a low white blood cell count, causes an
increased risk of infection. Thrombocytopenia, a low
platelet count, results in bleeding especially from
mucous membranes and skin.

B Hemolytic anemia (hee-moh-LIT-ick ah-NEE-mee-ah)
is characterized by an inadequate number of circulating
red blood cells due to the premature destruction of red
blood cells by the spleen (hem/o means relating to
blood, and -lytic means to destroy). means

pertaining to breaking down of red blood cells.

B Iron-deficiency anemia is the most common form of
anemia. Iron, an essential component of hemoglobin,
is normally obtained through food intake and by
recycling iron from old red blood cells. Without suffi-
cient iron to help create hemoglobin, blood cannot
carry oxygen effectively.

B Megaloblastic anemia (MEG-ah-loh-blas-tick ah-
NEE-mee-ah) is a blood disorder characterized by
anemia in which the red blood cells are larger than
normal (mega- means large, blast means immature,
and -tic means pertaining to). This condition usually
results from a deficiency of folic acid or of vitamin B».

B Pernicious anemia (per-NISH-us ah-NEE-mee-ah) is
caused by a lack of the protein (IF)
that helps the body absorb vitamin B;, from the gas-
trointestinal tract. Vitamin B,, is necessary for the
formation of red blood cells.

B Sickle cell anemia is a genetic disorder that causes
abnormal hemoglobin, resulting in some red blood
cells assuming an abnormal sickle shape. This sickle
shape interferes with normal blood flow, resulting in
damage to most of the body systems. The genetic
transmission of sickle cell anemia is discussed in
Chapter 2.

B Thalassemia (thal-ah-SEE-mee-ah) is an inherited
blood disorder that causes mild or severe anemia due
to reduced hemoglobin and fewer red blood cells
than normal. is the name that is

sometimes used to refer to any type of thalassemia

that requires treatment with regular blood

transfusions.

Hypertension

Hypertension (HTN), commonly known as

, is the elevation of arterial blood pressure to a
level that is likely to cause damage to the cardiovascular
system. Hypertension is the opposite of hypotension.

[ | , also known as
or , is consis-
tently elevated blood pressure of unknown cause.
means a disease of unknown cause. The
classifications of blood pressure for adults with this
condition are summarized in Table 5.3.

| is caused by a different
medical problem, such as a kidney disorder or a
tumor on the adrenal glands. When the other prob-
lem is cured, the secondary hypertension is usually
resolved.

| is characterized by very high
blood pressure. This condition, which can be fatal, is
usually accompanied by damage to the organs, the brain,
and optic nerves, or failure of the heart and kidneys.

Hypotension

Hypotension (high-poh-TEN-shun) is lower-than-normal
arterial blood pressure. Symptoms can include dizziness,
light-headedness, or fainting. Hypotension is the opposite
of hypertension.
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TABLE 5.3

Blood Pressure Classifications for Adults

' Systolic (mm Hg) Diastolic (mm Hg)
Category Top Number Bottom Number
Normal blood pressure less than 120 less than 80

[ Pre-hypertension between 120 and 139 between 80 and 89
Stage 1 Hypertension between 140 and 159 between 90 and 99
Stage 2 Hypertension 160 or higher 100 or higher

B Orthostatic hypotension (or-thoh-STAT-ick high-poh- , Subclavian vein
TEN-shun), also known as posiural hypotension, is 5
low blood pressure that occurs upon standing up.
Orthostatic means relating to an upright or standing

.- Right atrium
position.

Right ventricle

B DIAGNOSTIC PROCEDURES OF
THE CARDIOVASCULAR SYSTEM

Basilic vein

Catheter
B Blood tests and ultrasonic diagnostic procedures

are discussed in Chapter 15.

B Angiography (an-jee-OG-rah-fee) is a radiographic
(x-ray) study of the blood vessels after the injection
of a contrast medium (angi/o means blood
vessel, and -graphy means the process of
recording). The resulting film is an angiogram
(Figure 5.20).

© Delmar, Cengage Learning (2013)

FIGURE 5.21 In cardiac catheterization is a catheter
is passed into a vein or artery and then guided into
the heart.

B Cardiac catheterization (KAR-dee-ack kath-
eh-ter-eye-ZAY-shun) is a diagnostic procedure in
which a catheter is passed into a vein or artery and then
guided into the heart (Figure 5.21). When the catheter is
in place, a contrast medium is introduced to produce an
angiogram to determine how well the heart is working.
This procedure is also used during treatment. See the
section on clearing blocked arteries later in this chapter.

H Digital subtraction angiography (DSA) combines

© Delmar, Cengage Learning (2013)

angiography with computerized components to clarify

FIGURE 5.20 In angiography, the blood vessels (in black) the view of the area of interest by removing the soft
are made visible through the use of a contrast medium. tissue and bones from the images.
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B Duplex ultrasound is a diagnostic procedure to image
the structures of the blood vessels and the flow of blood
through these vessels. This is a combination of diag-
nostic ultrasound to show the structure of the blood
vessels and Doppler ultrasound to show the movement
of the red blood cells through these vessels. Diagnostic
and Doppler ultrasounds are discussed in Chapter 15.

H Phlebography (fleh-BOG-rah-fee), also known as
venography, is a radiographic test that provides an
image of the leg veins after a contrast dye is injected
into a vein in the patient’s foot (phleb/o means vein,
and -graphy means the process of recording). The
resulting film is a phlebogram. This is a very accurate
test for detecting deep vein thrombosis.

Electrocardiography

Electrocardiography (ee-leck-troh-kar-dee-OG-rah-fee)
is the noninvasive process of recording the electrical

(¥ |
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FIGURE 5.22 In electrocardiography, the electrical activity
of the myocardium is captured and externally recorded by
electrodes placed on the skin.

activity of the myocardium (electr/o means electric,
cardi/o means heart, and graphy means the process of
recording a picture or record) (Figure 5.22). A noninvasive
procedure does not require the insertion of an instrument
or device through the skin or a body opening for diagnosis
or treatment.

B An electrocardiogram (ee-leck-troh-KAR-dee-oh-
gram) (EKG or ECQG) is a record of the electrical
activity of the myocardium (electr/o means electric,
cardi/o means heart, and -gram means picture or
record) (Figure 5.16).

B A Holter monitor is a portable electrocardiograph that
is worn by an ambulatory patient to continuously
monitor the heart rates and rhythms over a 24- or
48-hour period.

B A stress test is performed to assess cardiovascular
health and function during and after stress. This
involves monitoring with an electrocardiogram while
the patient exercises on a treadmill, or is injected with
a chemical to increase the patient’s heart rate if he or
she is unable to use a treadmill. The test can also be
performed in conjunction with an echocardiogram
(see Chapter 15).

H A thallium stress test (THAL-ee-um) is performed to
evaluate how well blood flows through the coronary
arteries of the heart muscle during exercise by
injecting a small amount of thallium into the blood-
stream. If it is not taken up equally by all heart
muscle cells, it shows a decrease in blood flow to
part of the heart.

B TREATMENT PROCEDURES OF
THE CARDIOVASCULAR SYSTEM

Medications

Many heart conditions are controlled with medications;
however, successful treatment depends on patient com-
pliance. Compliance is the accuracy and consistency with
which the patient follows the physician’s instructions.

Antihypertensives

An antihypertensive (an-tih-high-per-TEN-siv) is a med-
ication administered to lower blood pressure. Some of
these drugs are also used to treat other heart conditions.

B An ACE inhibitor (angiotensin-converting enzyme)
blocks the action of the enzyme that causes the
blood vessels to contract, resulting in hypertension.
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When this enzyme is blocked, the blood vessels are able
to dilate (enlarge), and this reduces the blood pressure.
These medications are used primarily to treat hyper-
tension and heart failure.

have a similar action and effect.

A beta-blocker reduces the workload of the heart by

slowing the rate of the heartbeat. They are commonly
prescribed to lower blood pressure, relieve angina, or
to treat heart failure.

Calcium channel blocker agents cause the heart and
blood vessels to relax by decreasing the movement of
calcium into the cells of these structures. This relaxa-
tion reduces the workload of the heart by increasing
the supply of blood and oxygen. Some calcium chan-
nel blocking agents are used to treat hypertension or to
relieve and control angina.

B A diuretic (dye-you-RET-ick) is administered to stim-

ulate the kidneys to increase the secretion of urine to
rid the body of excess sodium and water. These med-
ications are administered to treat hypertension and
heart failure by reducing the amount of fluid circulat-
ing in the blood.

Additional Medications
B An antiarrhythmic (an-tih-ah-RITH-mick) is a medi-

cation administered to control irregularities of the
heartbeat.
An anticoagulant (an-tih-koh-AG-you-lant) slows coag-
ulation and prevents new clots from forming.

is the process of clotting blood (see Coumadin).

Aspirin taken in a very small daily dose, such as 81
mg, which is commonly known as , may
be recommended to reduce the risk of a heart attack or
stroke by reducing the ability of the blood to clot.

Cholesterol-lowering drugs, such as , are used
to combat hyperlipidemia by reducing the undesirable
cholesterol levels in the blood.

Coumadin, which is a brand name for , is
an anticoagulant administered to prevent blood clots
from forming or growing larger. This medication is
often prescribed for patients with clotting difficulties,
certain types of heartbeat irregularities, or after a heart
attack or heart valve replacement surgery.

Digitalis (dij-ih-TAL-is), also known as ,
strengthens the contraction of the heart muscle, slows
the heart rate, and helps eliminate fluid from body

tissues. It is often used to treat heart failure or certain
types of arrhythmias.

H A thrombolytic (throm-boh-LIT-ick), also known as a
, dissolves or causes a thrombus to
break up (thromb/o means clot, and -lytic means to
destroy).

H Tissue plasminogen activator (TPA) (plaz-MIN-
oh-jen) is a thrombolytic that is administered to some
patients having a heart attack or stroke. If adminis-
tered within a few hours after symptoms begin, this
medication can dissolve the damaging blood clots.

B A vasoconstrictor (vas-oh-kon-STRICK-tor)
causes blood vessels to narrow. Examples of these
medications include antihistamines and decongestants.
A vasoconstrictor is the opposite of a vasodilator.

B A vasodilator (vas-oh-dye-LAYT-or) causes blood
vessels to expand. A vasodilator is the opposite of a
vasoconstrictor.

B Nitroglycerin (nye-troh-GLIH-sih-rin) is a vasodilator
that is prescribed to prevent or relieve the pain of
angina by dilating the blood vessels to the heart. This
increases the blood flow and oxygen supply to the
heart. Nitroglycerin can be administered sublingually
(under the tongue), transdermally (through the skin),
or orally as a spray.

Clearing Blocked Arteries

B Angioplasty (AN-jee-oh-plas-tee) is the technique of
mechanically widening a narrowed or obstructed
blood vessel (angi/o means blood vessel, and -plasty
means surgical repair). The narrowing is typically
caused by atherosclerosis.

B Percutaneous transluminal coronary angioplasty
(PTCA) is also known as a . This is
a procedure in which a small balloon on the end of a
catheter is used to open a partially blocked coronary
artery by flattening the plaque deposit and stretching
the lumen (Figure 5.23).

B Laser angioplasty (AN-jee-oh-plas-tee) involves a
laser on the end of a catheter, which uses beams of
light to remove the plaque deposit. It can be used
separately or in conjunction with PTCA.

B A stent is a wire-mesh tube that is commonly
placed after the artery has been opened. This
provides support to the arterial wall, keeps the plaque
from expanding again, and prevents restenosis
(Figure 5.24).



THE CARDIOVASCULAR SYSTEM 155

Balloon-tipped
catheter

Artery wall

Plaque — Balloon

is inflated
— Plaque is
pressed
against
artery wall

Deflated
catheter
in artery

© Delmar, Cengage Learning (2013)

FIGURE 5.23 Balloon angioplasty is performed to reopen a blocked coronary artery.
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FIGURE 5.24 A stentis put in place to prevent restenosis of a treated artery.

B Restenosis describes the condition when an artery
that has been opened by angioplasty closes
again (re- means again, and -stenosis means
narrowing).

H An atherectomy (ath-er-ECK-toh-mee) is the surgical
removal of plaque buildup from the interior of an
artery (ather means plaque, and -ectomy means
surgical removal). A stent may be put in place after

the atherectomy to prevent the artery from becoming
blocked again.

B A carotid endarterectomy (kah-ROT-id end-ar-ter-
ECK-toh-mee) is the surgical removal of the lining of a
portion of a clogged carotid artery leading to the brain.
This procedure is performed to reduce the risk of a
stroke caused by a disruption of the blood flow to the
brain. Strokes are discussed in Chapter 10.
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Coronary Artery Bypass Graft

Coronary artery bypass graft (CABG) is also known as
bypass surgery (Figure 5.25). In this operation, which
requires opening the chest, a piece of vein from the leg
or chest is implanted on the heart to replace a blocked
coronary artery and to improve the flow of blood to the
heart.

B A minimally invasive coronary artery bypass, also
known as a keyhole bypass or a buttonhole bypass,
is an alternative technique for some bypass patients.
This procedure is performed with the aid of a
fiberoptic camera through small openings between
the ribs.

Treatment of Cardiac Arrhythmias
B Defibrillation (dee-fih-brih-LAY-shun), also known as

cardioversion, is the use of electrical shock to restore
the heart’s normal rhythm. This shock is provided by a
device known as a defibrillator (Figure 5.26).

H An automated external defibrillator (AED) is designed
for use by nonprofessionals in emergency situations
when defibrillation is required. This piece of equipment
automatically samples the electrical rhythms of the
heart and if necessary, externally shocks the heart to
restore a normal cardiac rhythm.

Saphenous
vein bypass
graft

Blockage in
coronary
artery
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FIGURE 5.25 Coronary artery bypass surgery is performed
to allow the flow of blood by placing vein grafts to bypass
blocked arteries.

B An artificial pacemaker is used primarily as treatment
for bradycardia or atrial fibrillation. This electronic
device can be attached externally or implanted under
the skin with connections leading into the heart to
regulate the heartbeat.

iStockphoto/Niko Guido

FIGURE 5.26 Defibrillation uses electrical shock to attempt to restore the heart to its usual rhythm.
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Blood Vessels, Blood, and Bleeding

H An aneurysmectomy (an-you-riz-MECK-toh-mee) is
the surgical removal of an aneurysm (aneurysm
means aneurysm, and -ectomy means surgical
removal).

B An aneurysmorrhaphy (an-you-riz-MOR-ah-fee), also
known as , is the surgical suturing of

Automated
implantable
cardioverter-
defibrillator

an aneurysm (aneurysm/o means aneurysm, and
-rrhaphy means surgical suturing).

H An arteriectomy (ar-teh-ree-ECK-toh-mee) is

the surgical removal of part of an artery (arteri
means artery, and -ectomy means surgical

© Delmar, Cengage Learning (2013)

removal).

FIGURE 5.27 An automated implantable cardioverter- W Hemostasis (hee-moh-STAY-sis) means to stop or
defibrillator constantly regulates the heartbeat and if
necessary, acts as an automatic defibrillator. means stopping or controlling). This could be accom-

plished by the formation of a blood clot by the body or

control bleeding (hem/o means blood, and -stasis

through the external application of pressure to block

the flow of blood.
B An automated implantable cardioverter-defibrillator

(KAR-dee-oh-ver-ter dee-fib-rih-LAY-ter) (AICD) is a
double-action pacemaker. (1) It constantly regulates the

B Plasmapheresis (plaz-mah-feh-REE-sis), also known
as , is the removal of whole blood
from the body and separation of the blood’s cellular

heartbeat to ensure that the heart does not beat too slowly. elements. The red blood cells and platelets are

(2) Ifa dangerous disruption of the heart’s rhythm occurs, it

. . . suspended in saline or a plasma substitute and
acts as an automatic defibrillator (Figure 5.27).

returned to the circulatory system. For blood donors,
B Valvoplasty (VAL-voh-plas-tee), also known as

, is the surgical repair or replacement

this makes more frequent donations possible.
Patients with certain autoimmune disorders receive

of a heart valve (valv/o means valve, and -plasty their own red blood cells and platelets back cleansed

means surgical repair). of antibodies.
B Cardiopulmonary resuscitation, commonly known
as , is an emergency procedure for life support

consisting of artificial respiration and manual external

cardiac compression. means - ABBREVIATI O N S RELATED TO
pertaining to the heart and lungs. THE CARDIOVASCULAR SYSTEM

u can be effective in
keeping a patient suffering from cardiac arrest alive Table 5.4 presents an overview of the abbreviations
until professional responders arrive, although artificial related to the terms introduced in this chapter. Note: To
respiration is still recommended for children, drown- avoid errors or confusion, always be cautious when using

ing victims, and drug overdoses. abbreviations.
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TABLE 5.4

Abbreviations Related to the Cardiovascular System

.
| atrial fibrillation = A-fib
automated external defibrillator = AED

automated implantable cardioverter-
defibrillator = AICD

cardiac catheterization = card cath, CC
chronic venous insufficiency = CVI
coronary artery bypass graft = CABG
| coronary artery disease = CAD
i electrocardiogram = EKG, ECG
hypertension = HTN
myocardial infarction = Ml
peripheral artery disease = PAD
peripheral vascular disease = PVD
thallium stress test = TST
tissue plasminogen activator = tPA

ventricular fibrillation = V-fib

CT AR connecrion |

For more practice and to test your mastery of
this material, go to the StudyWARE™ to play
interactive games and complete the quiz for

this chapter.

[] Workbook Pra

Go to your workbook and complete the exercises

for this chapter.
[

A-fib = atrial fibrillation
AED = automated external defibrillator

AICD = automated implantable cardioverter-
defibrillator

card cath, CC = cardiac catheterization
CVI = chronic venous insufficiency
CABG = coronary artery bypass graft
CAD = coronary artery disease

EKG, ECG = electrocardiogram

HTN = hypertension

MI = myocardial infarction

PAD = peripheral artery disease
PVD = peripheral vascular disease
TST = thallium stress test

tPA = tissue plasminogen activator

V-fib = ventricular fibrillation

chapter to enhance your learning
of medical terminology.




CHAPTER

MATCHING WORD PARTS 1

Write the correct answer in the middle column.

Definition Correct Answer

5.1. aorta

5.2. artery

5.3. plaque, fatty substance

5.4. relating to blood or lymph

vessels

5.5. slow

MATCHING WORD PARTS 2

Write the correct answer in the middle column.

Definition Correct Answer

5.6. blood or blood condition

5.7. heart

5.8. mixture or blending

5.9. red

5.10. vein

LEARNING EXERCISES

Possible Answers

angi/o

aort/o

arteri/o

ather/o

brady-

Possible Answers

cardi/o

-crasia

ven/o

-emia

erythr/o
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MATCHING WORD PARTS 3

Write the correct answer in the middle column.

Definition Correct Answer Possible Answers
5.11.  white hem/o
5.12. vein leuk/o
5.13. fast, rapid phleb/o
5.14. clot tachy-
5.15.  blood, relating to blood thromb/o
DEFINITIONS

Select the correct answer, and write it on the line provided.

5.16. The term meaning white blood cells is

erythrocytes leukocytes platelets thrombocytes

5.17. Commonly known as the natural pacemaker, the medical name of the structure is

the
atrioventricular node bundle of His Purkinje fiber sinoatrial node
5.18. The myocardium receives its blood supply from the arteries.
aorta coronary arteries inferior vena cava superior vena cava
5.19. The are formed in red bone marrow and then migrate to tissues throughout

the body. These blood cells destroy parasitic organisms and play a major role in allergic reactions.

basophils eosinophils erythrocytes monocytes
5.20. The bicuspid valve is also known as the valve.
aortic mitral pulmonary tricuspid
5.21. The pumps blood into the pulmonary artery, which carries it to the lungs.

left atrium left ventricle right atrium right ventricle
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5.22. The are the smallest formed elements in the blood, and they play an impor-

tant role in blood clotting.

erythrocytes leukocytes monocytes thrombocytes

5.23. A foreign object, such as a bit of tissue or air, circulating in the blood is known as a/

an
embolism embolus thrombosis thrombus
5.24. The carries blood to all parts of the body except the lungs.
left atrium left ventricle right atrium right ventricle
5.25. The are the most common type of white blood cell.
erythrocytes leukocytes neutrophils thrombocytes

MATCHING STRUCTURES

Write the correct answer in the middle column.

Definition Correct Answer Possible Answers
5.26. a hollow, muscular organ endocardium
5.27.  cardiac muscle epicardium
5.28. external layer of the heart heart
5.29. inner lining of the heart myocardium
5.30. sac enclosing the heart pericardium

WHICH WORD?

Select the correct answer, and write it on the line provided.

5.31. High-density is also known as good cholesterol.

lipoprotein cholesterol total cholesterol

5.32.  An abnormally slow resting heart rate is described as

bradycardia tachycardia




CHAPTER 5 LEARNING EXERCISES

5.33.

5.34.

5.35.

In fibrillation, instead of pumping strongly, the heart muscle quivers
ineffectively.

atrial ventricular
The highest pressure against the blood vessels is pressure, and it occurs

when the ventricles contract.

diastolic systolic

The diagnostic procedure that images the structures of the blood vessels and the flow of blood through

these vessels is known as

digital angiography duplex ultrasound

SPELLING COUNTS

Find the misspelled word in each sentence. Then write that word, spelled correctly, on the line provided.

5.36.

5.37.

5.38.

5.39.

5.40.

The autopsy indicated that the cause of death was a ruptured aneuryism.

A deficiency of blood passing through an organ or body part is known as

hypoprefusion.

An arrhythemia is an abnormal heart rhythm in which the heartbeat is faster or slower than

normal.

Reynaud’s disease is a condition with symptoms that include of intermittent attacks of pallor, cyanosis,

and redness of the fingers and toes.

An automated implantable cardioverter-defibrilator is a double-action

pacemaker.

ABBREVIATION IDENTIFICATION

In the space provided, write the words that each abbreviation stands for.

5.41.

5.42.

5.43.

5.44.

5.45.

CAD

EKG, ECG

A-fib

MI

VF
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TERM SELECTION

Select the correct answer, and write it on the line provided.

5.46.

5.47.

5.48.

5.49.

5.50.

The systemic condition often associated with severe infections caused by the presence of bacteria in the

blood is known as

dyscrasia endocarditis pericarditis septicemia
A/An reduces the workload of the heart by slowing the rate of the heartbeat.
ACE inhibitor beta-blocker calcium blocker statin inhibitor

The blood disorder characterized by anemia in which the red blood cells are larger than normal is known

as anemia.
aplastic hemolytic megaloblastic pernicious
A/An is administered to lower high blood pressure.
antiarrhythmic antihypertensive aspirin diuretic

A bacterial infection of the lining or valves of the heart is known as bacterial

endocarditis myocarditis pericarditis valvulitis

SENTENCE COMPLETION

Write the correct term or terms on the lines provided.

5.51.

5.52.

5.53.

5.54.

5.55.

Plasma with the clotting proteins removed is known as
Having an abnormally small number of platelets in the circulating blood is known

as

The surgical removal of the lining of a portion of a clogged carotid artery leading to the brain is known as

a/an

The abnormal protrusion of a heart valve that results in the inability of the valve to close completely is

known as a/an

The medication is prescribed to prevent or relieve the pain of angina by

dilating the blood vessels to the heart.
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WORD SURGERY

Divide each term into its component word parts. Write these word parts, in sequence, on the lines provided.
When necessary, use a slash (/) to indicate a combining vowel. (You may not need all of the lines provided.)

5.56. Aneurysmorrhaphy means the surgical suturing a ruptured aneurysm.

5.57.  Aplastic anemia is characterized by an absence of all formed blood elements.

5.58. Electrocardiography is the process of recording the electrical activity of the myocardium.

5.59. Polyarteritis is a form of vasculitis involving several medium and small arteries at the same time.

5.60. Valvoplasty is the surgical repair or replacement of a heart valve.

TRUE/FALSE

If the statement is true, write True on the line. If the statement is false, write False on the line.

5.61. A thrombus is a clot or piece of tissue circulating in the blood.
5.62. Hemochromatosis is also known as iron overload disease.
5.63. Plasmapheresis is the removal of whole blood from the body, separation of

its cellular elements, and reinfusion of these cellular elements suspended in saline or a plasma substitute.

5.64. A vasoconstrictor is a drug that enlarges the blood vessels.

5.65. Peripheral vascular disease is a disorder of the blood vessels located outside

the heart and brain.

CLINICAL CONDITIONS

Write the correct answer on the line provided.

5.66. Alberta Fleetwood has a/an This condition is a benign tumor made up of

newly formed blood vessels.

5.67.  After his surgery, Ramon Martinez developed a deep vein in his leg.




5.68.

5.69.

5.70.

5.71.

5.72.

5.73.

5.74.

5.75.
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During her pregnancy, Polly Olson suffered from abnormally swollen veins in her legs. The medical term

for this condition is veins.

Thomas Wilkerson suffers from episodes of severe chest pain due to inadequate blood flow to the

myocardium. This is a condition is known as

When Mr. Klein stands up too quickly, his blood pressure drops. His physician describes this as postural

or

Juanita Gomez was diagnosed as having This bone marrow disorder is

characterized by the insufficient production of one or more types of blood cells.

Dr. Lawson read her patient’s This diagnostic record is also known as an

ECG or EKG.
Jason Turner suffered from cardiac arrest. The paramedics arrived promptly and saved his life by

using (CPR).

Darlene Nolan was diagnosed as having a deep vein thrombosis. Her doctor immediately prescribed

a/an to cause the thrombus to dissolve.

Hamilton Edwards Sr. suffers from (IHD). This is a group of cardiac disabil-

ities resulting from an insufficient supply of oxygenated blood to the heart.

WHICH IS THE CORRECT MEDICAL TERM?

Select the correct answer, and write it on the line provided.

5.76.

5.77.

5.78.

A/An which is a characteristic of atherosclerosis, is a deposit of plaque on

or within the arterial wall.

vasculitis angiostenosis arteriosclerosis atheroma
The term means to stop or control bleeding.
hemochromatosis hemostasis plasmapheresis transfusion reaction

Inflammation of a vein is known as

arteriostenosis endocarditis phlebitis carditis
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5.79. Blood is any pathologic condition of the cellular elements of the blood.

anemia dyscrasia hemochromatosis septicemia

5.80. The surgical removal of an aneurysm is a/an

aneurysmectomy aneurysmoplasty aneurysmorrhaphy aneurysmotomy

CHALLENGE WORD BUILDING

These terms are not found in this chapter; however, they are made up of the following familiar word parts. If you
need help in creating the term, refer to your medical dictionary.

peri- angi/o -itis
arter/o -necrosis
cardi/o -rrhaphy
phleb/o -rrhexis
-ectomy -stenosis

5.81. Inflammation of an artery or arteries is known as

5.82. The surgical removal of a portion of a blood vessel is a/an

5.83. The abnormal narrowing of the lumen of a vein is known as

5.84. The surgical removal of a portion of the tissue surrounding the heart is a/an

5.85. To surgically suture the wall of the heart is a/an

5.86. Rupture of a vein is known as

5.87.  The suture repair of any vessel, especially a blood vessel, is a/an

5.88. Rupture of the heart is known as

5.89. To suture the tissue surrounding the heart is a/an

5.90. The tissue death of the walls of the blood vessels is known as




LABELING EXERCISES

Identify the numbered items in the accompanying figures.

5.91.

5.92.

5.93.

5.94.

5.95.

5.96.

5.97.

5.98.

5.99.

5.100.

superior

THE CARDIOVASCULAR SYSTEM

right

right
left pulmonary
left pulmonary

pulmonary

5.92

valve

valve

semilunar valve

valve

© Delmar, Cengage Learning (2013)

© Delmar, Cengage Learning (2013)
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THE HUMAN TOUCH

ol questions are designed to stimulate critical thinking through class discussion
or as a brief essay response. There are no right or wrong answers to these questions.

Randi Marchant, a 42-year-old waitress, was vacuuming the family room when she felt that

3 painful squeezing in her chest again. Third time today, but this one really hurt. She sat down to
catch her breath and stubbed out the cigarette she had left smoldering in the half-filled ashtray
by the couch. Randi’s husband, Jimmy, and stepdaughter Melonie had pestered her until she
finally had taken time off work to see her doctor. Dr. Harris found that her blood pressure was
158/88—probably owing to the noon rush stress at work, she rationalized. At least her cholesterol
test was only 30 points above average this time. It had been slowly coming down, even though
she cheated on her diet.

Another wave of pain tightened its icy fingers around her heart, and the pain moved up into both
sides of her jaw. Randi thought, “Probably just a little heartburn. Since the pain doesn’t radiate
down my left arm, it couldn’t be my heart, could it?”

“Don’t think about the pain,” she told herself. “Think of something else. Melonie’s prom dress
needs altering.” Randi fell to the floor, clutching her chest, just as Melonie walked in. She saw her

'”

stepmother slumped on the floor and screamed, “Oh my God! Help, somebody, help

Suggested Discussion Topics

1. What information in the story indicates that Randi might be a candidate for heart disease?
2. Discuss why Randi thought this was not a heart attack.

3. What can Melonie do immediately to try to save Randi’s life?

4

. Assuming that Randi is suffering a myocardial infarction, discuss why it is important that she
receive appropriate treatment quickly.
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STRUCTURES, COMBINING FORMS, AND FUNCTIONS OF
THE LYMPHATIC AND IMMUNE SYSTEMS

Major Structures

Related Combining Forms

Primary Functions

Lymph

Lymphatic Vessels
and Ducts

Lymph Nodes

Tonsils and
Adenoids

Spleen

Bone Marrow

Lymphocytes

Thymus

lymph/o

lymphangi/o

lymphaden/o

tonsill/o, adenoid/o

splen/o
(Note: this combining form
is spelled with only one e.)

myel/o

lymphocyt/o

thym/o

The fluid that removes cellular waste pro-
ducts, pathogens, and dead blood cells from
the tissues.

The capillaries, vessels, and ducts that return
lymph from the tissues to the venous
bloodstream.

Bean-shaped structures of the lymphatic sys-
tem where pathogens and other harmful
substances are filtered from the lymph by
specialized cells of the immune system.

Lymphoid structures of the lymphatic system
that protect the entry to the respiratory system.

A sac-like mass of lymphoid tissue with
protective roles in both the immune and
lymphatic systems.

Produces lymphocytes, which are specialized
leukocytes (white blood cells). Myel/o also
means spinal cord (see Chapter 10).

Specialized leukocytes that play important
roles in the immune reactions.

A gland located in the upper chest with
specialized roles in both the lymphatic and
immune systems.
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CHAPTER 6

Vocabulary Related to THE LYMPHATIC AND IMMUNE SYSTEMS

This list contains essential word parts and medical

terms for this chapter. These terms are pronounced
in the StudyWARE™ and Audio CDs that are
available for use with this text. These and the other

important primary terms are shown in boldface

throughout the chapter.
appear in

, which
italics, clarify the meaning of

primary terms.

Word Parts

Oooooooooooooogd

anti- against

carcin/o cancerous

immun/o immune, protection, safe
lymph/o lymph, lymphatic tissue
lymphaden/o lymph node or gland
lymphangi/o lymph vessel

neo-, ne/o new, strange

-oma tumor, neoplasm

onc/o tumor

phag/o eat, swallow

-plasm formative material of cells
sarc/o flesh, connective tissue
splen/o spleen

-tic pertaining to

tox/o poison, poisonous

Medical Terms

O

Ooooooooooooo

oooogo

O

acquired immunodeficiency syndrome
(im-you-noh-deh-FISH-en-see)

allergen (AL-er-jen)

anaphylaxis (an-ah-fih-LACK-sis)

antibiotics

antibody (AN-tih-bod-ee)

antifungal (an-tih-FUNG-gul)

antigen (AN-tih-jen)

antigen-antibody reaction

autoimmune disorder (aw-toh-ih-MYOUN)

bacilli (bah-SILL-eye)

bacteria (back-TEER-ree-ah)

candidiasis (kan-dih-DYE-ah-sis)

carcinoma (kar-sih-NOH-mah)

carcinoma in situ (kar-sih-NOH-mah in
SIGH-too)

complement system (KOM-pleh-ment)

cytokines (SIGH-toh-kyens)

cytomegalovirus (sigh-toh-meg-ah-loh-VYE-rus)

cytotoxic drug (sigh-toh-TOK-sick)

ductal carcinoma in situ (DUCK-tal
kar-sih-NOH-mah in SIGH-too)

hemolytic (hee-moh-LIT-ick)

OO

O

O

Oooooooddg

oDooooogdg

ODooooooooooooon

herpes zoster (HER-peez ZOS-ter)

Hodgkin’s lymphoma (HOD]J-kinz
lim-FOH-mah)

human immunodeficiency virus
(im-you-noh-deh-FISH-en-see)

immunodeficiency disorder
(im-you-noh-deh-FISH-en-see)

immunoglobulins (im-you-noh-GLOB-
you-lins)

immunosuppressant (im-you-noh-soo-
PRES-ant)

immunotherapy (ih-myou-noh-THER-
ah-pee)

infectious mononucleosis (mon-oh-new-klee-
OH-sis)

infiltrating ductal carcinoma (in-FILL-
trate-ing DUK-tal kar-sih-NOH-mah)

interferons (in-ter-FEAR-onz)

lymphadenitis (lim-fad-eh-NIGH-tis)

lymphadenopathy (lim-fad-eh-NOP-ah-thee)

lymphangioma (lim-fan-jee-OH-mah)

lymphedema (lim-feh-DEE-mah)

lymphocytes (LIM-foh-sights)

lymphoma (lim-FOH-mah)

lymphoscintigraphy (lim-foh-sin-TIH-
grah-fee)

macrophage (MACK-roh-fayj)

malaria (mah-LAY-ree-ah)

mammography (mam-0G-rah-fee)

metastasis (meh-TAS-tah-sis)

metastasize (meh-TAS-tah-sighz)

myoma (my-OH-mah)

myosarcoma (my-oh-sahr-KOH-mah)

non-Hodgkin’s lymphoma (non-HODJ-kinz
lim-FOH-mah)

opportunistic infection (op-ur-too-NIHS-tick)

osteosarcoma (oss-tee-oh-sar-KOH-mah)

parasite (PAR-ah-sight)

rabies (RAY-beez)

rickettsia (rih-KET-see-ah)

rubella (roo-BELL-ah)

sarcoma (sar-KOH-mah)

spirochetes (SPY-roh-keets)

splenomegaly (splee-noh-MEG-ah-lee)

staphylococci (staf-ih-loh-KOCK-sigh)

streptococci (strep-toh-KOCK-sigh)

systemic reaction

teletherapy (tel-eh-THER-ah-pee)

toxoplasmosis (tock-soh-plaz-MOH-sis)

varicella (var-ih-SEL-ah)
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LEARNING GOALS »

On completion of this chapter, you should be able to:

1. Describe the major functions and structures
of the lymphatic and immune systems.

2. Identify the medical specialists who treat
disorders of the lymphatic and immune
systems.

3. Recognize, define, spell, and pronounce the
primary terms related to the structures,

B FUNCTIONS OF THE LYMPHATIC
SYSTEM

The three main functions of the lymphatic system are to:

1. Absorb fats and fat-soluble vitamins through the lacteals
of the small intestine.

2. Remove waste products from the tissues, and cooper-
ate with the immune system in destroying invading
pathogens.

3. Return filtered lymph to the veins at the base of the
neck.

Absorption of Fats and Fat-Soluble
Vitamins

Food is digested in the small intestine, which is lined with
small fingerlike projections known as . Each villus

(singular) contains lacteals and blood vessels.

B Lacteals (LACK-tee-ahlz) are specialized structures
of the lymphatic system that absorb those fats that
cannot be transported by the bloodstream. These
dietary fats are transformed in the cells of the lacteals.
The lymphatic vessels then return them to the venous
circulation so they can be used throughout the body as
nutrients.

B The blood vessels absorb the nutrients, fats, and fat-
soluble vitamins from the digested food directly into
the bloodstream for use throughout the body. This is
discussed further in Chapter 8.

Interstitial Fluid and Lymph Creation

Interstitial fluid (in-ter-STISH-al), which is also known

as or , is plasma from arterial

functions, pathology, and the diagnostic
and treatment procedures of the lymphatic
and immune systems.

4. Recognize, define, spell, and pronounce the

primary terms related to oncology.

blood that flows out of the arterioles and into the capillar-
ies, and then flows into the spaces between the cells of
the tissues.

B This fluid delivers nutrients, oxygen, and hormones to
the cells.

B When interstitial fluid leaves the cells, it brings with it
waste products and protein molecules that were cre-
ated within the cells. About 90% of this fluid returns to
the bloodstream.

Lymph (limf) is made up of the remaining 10% of
the returning interstitial fluid. Lymph is a clear, watery
fluid containing electrolytes and proteins. It plays essen-
tial roles in the lymphatic system as it works in close
cooperation with the immune system.

B Lymph collects the protein molecules created within
the cells as it leaves. Lymph also removes dead cells,
debris, and pathogens (including cancer cells) that
were still left in the intercellular spaces.

B The lymph enters very small capillaries within the tis-
sues and then flows into progressively larger vessels
and ducts as it travels in a one-way trip upward toward
the neck.

B At this stage, the lymph begins to play an active role in
cooperation with the immune system to protect the
body against invading microorganisms and diseases.
These functions are described in the discussion of the
immune system.

B STRUCTURES OF THE LYMPHATIC
SYSTEM

Many of the structures of the lymphatic system cooperate
and also perform roles in other body systems.
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Lymphatic Circulation

The lymphatic circulatory system and blood circulatory
system work closely together, and because of these simi-
larities the lymphatic circulatory system is often referred
to as the . However, it is
also very important to understand the differences in
these two systems. While studying this section, compare

Figure 6.1 with Figures 5.9 and 5.10 in Chapter 5.

B Blood circulates throughout the entire body in a loop,
pumped by the heart. The bloodstream flows in an
open system in which it leaves and reenters the blood
vessels through the capillaries

B Since the lymphatic system does not have a pump-like
organ, it must depend on the pumping motion of
muscles to move the fluid upward.

B Lymph flows in only one direction. From its point of
origin, lymph can move only upward until it returns
to the circulatory system at the base of the neck.
Once lymph enters a lymphatic capillary, it must
continue this upward flow.

B Blood is filtered by the kidneys, and waste products
are excreted by the urinary system. Lymph is filtered
by lymph nodes, which are located along lymphatic
vessels. These nodes contain specialized cells of the
immune system.

B The color of blood makes the arteries and veins readily
visible. Since lymph is a clear fluid, the lymphatic
vessels are not readily visible.

Lymphatic Capillaries

Lymphatic capillaries are microscopic, blind-ended
tubes located near the surface of the body with capillary
walls that are only one cell in thickness. These cells sepa-
rate briefly to allow the lymph to enter the capillary. Then
the action of the cells as they close forces the lymph to
flow upward and forward (Figure 6.2).

Lymphatic Vessels and Ducts

Lymph flows from the lymphatic capillaries into the pro-
gressively larger lymphatic vessels, which are located
deeper within the tissues. Like veins, lymphatic vessels
have valves to prevent the backward flow of lymph.

The larger lymphatic vessels eventually join together
to form two ducts. Each duct drains a specific part of the
body and returns the lymph to the venous circulation
(Figure 6.1).

B The right lymphatic duct collects lymph from the
right side of the head and neck, the upper right
quadrant of the body, and the right arm. The right
lymphatic duct empties into the right subclavian vein.
The vein is the proximal part of the main
vein of the arm.

B The thoracic duct, which is the largest lymphatic ves-
sel in the body, collects lymph from the left side of the
head and neck, the upper left quadrant of the trunk,
the left arm, the entire lower portion of the trunk, and
both legs. The thoracic duct empties into the left sub-
clavian vein.

Lymph Nodes

Each small, bean-shaped lymph node contains special-
ized lymphocytes that are capable of destroying patho-
gens. Unfiltered lymph flows into the nodes, and here
the lymphocytes destroy harmful substances such as bac-
teria, viruses, and malignant cells. Additional structures
within the node filter the lymph to remove other impuri-
ties. After these processes are complete, the lymph leaves
the node and continues its journey to become part of the
venous circulation again.

There are between 400 and 700 lymph nodes located
along the larger lymphatic vessels, and approximately half
of these nodes are in the abdomen. Most of the other
nodes are positioned on the branches of the larger lym-
phatic vessels throughout the body. The exceptions are
the three major groups of lymph nodes that are named
for their locations (Figure 6.1).

B Cervical lymph nodes (SER-vih-kal) are located
along the sides of the neck (cervic means neck, and
-al means pertaining to).

B Acxillary lymph nodes (AK-sih-lar-ee) are
located under the arms in the area known as the
armpits (axill means armpit, and -ary means
pertaining to).

B Inguinal lymph nodes (ING-gwih-nal) are
located in the inguinal (groin) area of the lower
abdomen (inguin means groin, and -al means
pertaining to).

CIOTMAGIS) connecTion |

Watch the Lymph Nodes animation in the
StudyWARE™.
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FIGURE 6.1 The vessels and organs of the lymphatic system; only inguinal lymph nodes are labeled.
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Capillary bed .

Lymph capillary

Tissue cells

Lymphatic
vessel

Arteriole

FIGURE 6.2 Lymph capillaries begin as blind-ended
tubes. Lymph enters between the cells of the capillary wall
and flows into progressively larger lymphatic vessels.

Lymphocytes

Lymphocytes (LIM-foh-sights), also known as lymphoid
cells, are leukocytes that are formed in bone marrow as
stem cells (lymph/o means lymph, and -cytes means
cells). There are three types of lymphocytes: natural killer
cells, B cells, and T cells.

B Lymphocytes undergo further maturation and differ-
entiation in lymphoid tissues throughout the body.
These changes enable these lymphocytes to act as
specialized antibodies that are capable of attacking
specific antigens. Maturation means the process of
becoming mature. Differentiation means to be modi-
fied to perform a specific function.

B Natural killer cells (NK cells) play an important role in
the killing of cancer cells and cells infected by viruses.

B Cells

H B cells, also known as B lymphocytes, are specialized
lymphocytes that produce antibodies. Each lympho-
cyte makes a specific antibody that is capable of
destroying a specific antigen.

B B cells are most effective against viruses and bacteria
that are circulating in the blood. When a B cell is
confronted with the antigen that it is coded to destroy,
that B cell is transformed into a plasma cell.

B Plasma cells develop from B cells and secrete a large
volume of antibodies coded to destroy specific
antigens.

© Delmar, Cengage Learning (2013)

T Cells
u

T cells, also known as 7' lymphocytes, belong to a
group of leukocytes known as lymphocytes. These
cells, which get the ‘T’ in their name from their origin
in the thymus, play a central role in cell-mediated
immunity.

Cytokines (SIGH-toh-kyens) are a group of proteins
such as interferons and interleukins released primarily
by the T cells. These cells act as intracellular signals to
begin the immune response.

Interferons (in-ter-FEAR-onz) (IFNs) are produced in
response to the presence of antigens, particularly viruses
or tumor cells. Interferons activate the immune system,
fight viruses by slowing or stopping their multiplication,
and signal other cells to increase their defenses.
Interleukins (in-ter-LOO-kinz) play multiple roles in
the immune system, including directing B and T cells
to divide and proliferate.

B ADDITIONAL STRUCTURES OF
THE LYMPHATIC SYSTEM

The remaining structures of this body system are made

up of lymphoid tissue. The term Ilymphoid means per-

taining to the lymphatic system or resembling lymph or

Iymphatic tissue. Although these structures consist of

lymphoid tissue, their primary roles are in conjunction

with the immune system (Figure 6.3).

The Tonsils
The tonsils (TON-sils) are three masses of lymphoid tis-

sue that form a protective ring around the back of the

nose and upper throat (Figure 6.4). The tonsils play an

important role in the immune system by preventing

pathogens from entering the respiratory system when

breathing through the nose and mouth.

The adenoids (AD-eh-noids), also known as the
nasopharyngeal tonsils, are located in the nasophar-
ynx, which is the upper part of the pharynx and is
described in Chapter 7.

The palatine tonsils (PAL-ah-tine) are located on the
left and right sides of the throat in the area that is visible
at the back of the mouth. Palatine describes the hard
and soft palates that form the roof of the mouth.

The lingual tonsils (LING-gwal) are located at the
base of the tongue; however, they are not readily visi-
ble. Lingual means pertaining to the tongue.
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FIGURE 6.3 Structures consisting of lymphoid tissues play
many important roles in the immune system.

The Thymus Gland

The thymus (THIGH-mus), which is a mass of lymphoid
tissue located above the heart, reaches its greatest size at
puberty and becomes smaller with age.

B As part of the endocrine system, the thymus
secretes a hormone that stimulates the maturation
of lymphocytes into T cells (see Chapter 13).

B These T cells, which are essential to the immune sys-
tem, leave the thymus through the bloodstream and
the lymphatic system.

The Vermiform Appendix

The vermiform appendix, commonly referred to as the
appendix, hangs from the lower portion of the cecum,
which is the first section of the large intestine. Although
its purpose was unknown for many years, recent research
indicates that the appendix may play an important role in
the immune system.

The Spleen

The spleen is a sac-like mass of lymphoid tissue located
in the left upper quadrant of the abdomen, just inferior to

© Delmar, Cengage Learning (2013)
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(B)

FIGURE 6.4 The tonsils form a protective ring around the
entrance to the respiratory system.

(below) the diaphragm and posterior to (behind) the
stomach (Figure 6.5).

B The spleen filters microorganisms and other foreign
material from the blood.

B The spleen forms lymphocytes and monocytes, which
are specialized leukocytes (white blood cells) with
roles to play in the immune system.

B The spleen has the hemolytic (hee-moh-LIT-ick)
function of destroying worn-out erythrocytes (red
blood cells) and releasing their hemoglobin for reuse
(hem/o means blood, and -lytic means to destroy).

B The spleen also stores extra erythrocytes (red blood

cells) and maintains the appropriate balance between
these cells and the plasma of the blood.
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FIGURE 6.5 The spleen performs important functions related to both the immune and cardiovascular systems.

CTAGE) connecTion |

Watch The Lympha‘l:lc System animation in
the StudyWARE™.

B FUNCTIONS AND STRUCTURES
OF THE IMMUNE SYSTEM

The primary function of the immune system is to main-
tain good health and to protect the body from harmful
substances such as:

B Pathogens, which are disease-producing
microorganisms.

B Allergens, which are substances that produce allergic
reactions.

B Toxins, which are poisonous or harmful substances.

B Malignant cells, which are potentially life-threatening
cancer cells.

The immune system first attempts to prevent the
entry of these harmful substances into the body. If harmful
substances do gain entry into the body, the immune
system immediately begins working to destroy them.

B The immune system uses a complex system of chem-
ical signaling between specialized cells to identify,
attack, and remember antigens.

B This is accomplished by coordinating a highly specific
response based on the type of antigen and differentiating
it from the body’s own tissues to avoid attacking itself.

B After encountering an antigen once, the immune sys-

1, u

tem'’s “memory” of the invader enables the body to
mount a more efficient future defense against that

antigen.

The Immune System'’s First Line of
Defense

Unlike other body systems, the immune system is not
contained within a single set of organs or vessels. Instead,
its functions use structures from several other body
systems. The first line of defense includes:

B Intact skin that wraps the body in a physical barrier to
prevent invading organisms from entering the body.
Intact means that there are no cuts, scrapes, open
sores, or breaks in the skin. The skin is also covered
with an acid mantle that makes it an inhospitable
environment for most bacteria.



AT

THE LYMPHATIC AND IMMUNE SYSTEMS 177

B The respiratory system traps breathed-in foreign
matter with nose hairs and the moist mucous mem-
brane lining of the respiratory system. The tonsils form
a protective ring around the entrance to the throat. If
foreign matter gets past these barriers, coughing and
sneezing help expel it from the respiratory system.

B The digestive system uses the acids and enzymes
produced by the stomach to destroy invaders that are
swallowed or consumed with food.

B The structures of the lymphatic system and
specialized leukocytes (white blood cells) work
together in specific ways to attack and destroy patho-
gens that have succeeded in entering the body.

The Antigen-Antibody Reaction

An antigen-antibody reaction, also known as the

, involves binding antigens to antibo-
dies. This reaction labels a potentially dangerous antigen
so it can be recognized and destroyed by other cells of the
immune system.

B An antigen (AN-tih-jen) is any substance that the body
regards as being foreign. This includes viruses, bacteria,
toxins, and transplanted tissues. The immune system
immediately responds to the presence of any antigen.
(Figure 6.6).

B Tolerance refers to an acquired unresponsiveness to a
specific antigen. The term is also used to describe a
decline in the effective response to a drug, usually due
to repeated use.

TABLE 6.1
Immunoglobulins and Their Roles
|

~ Antigen

Red blood cell

Antibody
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FIGURE 6.6 Antibodies bind together foreign antigens to
neutralize them and to flag them for destruction by the
microphages.

B An antibody (AN-tih-bod-ee) is a disease-fighting
protein created by the immune system in
response to the presence of a specific antigen
(the prefix anti- means against). The terms
antibody and immunoglobulin are often used
interchangeably.

Immunoglobulins

B Immunoglobulins (im-you-noh-GLOB-you-lins) bind
with specific antigens in the antigen-antibody
response. The five primary types of immunoglobulins,
which are secreted by plasma cells, are also known as
antibodies (Table 6.1).

(I9G) is the most abundant class of antibodies, and they are found in blood serum and

lymph. These antibodies are active against bacteria, fungi, viruses, and foreign particles.

(IgA) is the class of antibodies produced predominantly against ingested antigens.
These antibodies are found in body secretions such as saliva, sweat, or tears, and function to prevent
the attachment of viruses and bacteria to the epithelial surfaces that line most organs.

(IgM) is the class of antibodies that are found in circulating body fluids. These are the
first antibodies to appear in response to an initial exposure to an antigen.

(IgD) is the class of antibodies found only on the surface of B cells. These antibodies

are important in B cell activation.

(IgE) is the class of antibodies produced in the lungs, skin, and mucous membranes.
These antibodies are responsible for allergic reactions.

Note: Synthetic immunoglobulins, which are used as medications, are discussed later in this chapter.



178 CHAPTER 6

Phagocytes

Phagocytes (FAG-oh-sights) are specialized leukocytes
that act as part of the antigen-antibody reaction by
destroying substances such as cell debris, dust, pollen,
and pathogens by the process of phagocytosis (phag/o
means to eat or swallow, and -cyte means cell).

is the process of destroying pathogens by surround-
ing and swallowing them. Phagocytes include monocytes,
macrophages, dendritic cells, and mast cells. Mast cells
are discussed in Chapter 12.

B Monocytes are leukocytes that provide immunological
defenses against many infectious organisms. Macro-
phages derive from monocytes after they leave the
bloodstream and enter into the tissue. Monocytes
replenish macrophages and dendritic cells.

B A macrophage (MACK-roh-fayj) is a type of leukocyte
that surrounds and kills invading cells (macro- means
large, and -phage means a cell that eats). Macro-
phages also remove dead cells and stimulate the action
of other immune cells.

B Dendritic cells (den-DRIT-ic) are specialized leuko-
cytes that patrol the body searching for antigens that
produce infections. When such a cell is found, the
dendritic cell grabs it, swallows, and alerts B and T
cells to act against this specific antigen.

The Complement System

The complement system (KOM-pleh-ment) is a group of
proteins that normally circulate in the blood in an inactive
form. When needed, these cells complement the ability of
antibodies to ward off pathogens by combining with them
to dissolve and remove pathogenic bacteria and other for-

eign cells. means to complete or make whole.

Immunity

Immunity is the state of being resistant to a specific dis-
ease. This resistance can be present naturally or it can be
acquired.

B Natural immunity, which is also known as
, is resistance to a disease present without the
administration of an antigen or exposure to a disease.
Natural immunity is either present at birth or it is passed
from the mother to her child through breast milk.

B Acquired immunity is obtained by having had a con-
tagious disease. Being against a contagious

disease provides protection against that disease, such

as measles or polio, without having been exposed to

the risk of actually having the disease.

HA is a preparation containing an antigen,
consisting of whole or partial disease-causing organ-
isms, which have been killed or weakened. For some
diseases, such as tetanus (discussed in Chapter 10),
a periodic booster shot is required to maintain the
effectiveness of the immunity.

| provides protection against the disease;
however, for some conditions a periodic booster is
required to maintain the effectiveness of the
immunization.

B MEDICAL SPECIALTIES RELATED
TO THE LYMPHATIC AND IMMUNE
SYSTEMS

B The lymphatic and immune systems work in close
cooperation to protect and maintain the health of the
body. Some functions and structures of these systems
are performed by specialized structures or shared
structures. Some medical specialists treat disorders
that affect both of these body systems.

B An allergist (AL-er-jist) specializes in diagnosing and
treating conditions of altered immunologic reactivity,
such as allergic reactions.

B An immunologist (im-you-NOL-oh-jist) specializes in
diagnosing and treating disorders of the immune system
(immun means protected, and -ologist means specialist).

B A lymphologist (lim-FOL-oh-jist) is a physician who
specializes in diagnosing and treating disorders of
the lymphatic system (lymph means lymphatic
system, and -ologist means specialist).

H An oncologist (ong-KOL-oh-jist) is a physician spe-
cializing in the diagnosing and treatment of malignant
disorders such as tumors and cancer (onc mean
tumor, and -ologist means specialist).

B PATHOLOGY AND DIAGNOSTIC
PROCEDURES OF THE LYMPHATIC
SYSTEM

B Lymphadenitis (lim-fad-eh-NIGH-tis), commonly
known as , is an inflammation of the

lymph nodes (lymphaden means lymph node, and
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-itis means inflammation). The terms lymph nodes and
lymph glands are sometimes used interchangeably.
Swelling of the lymph nodes is frequently an indication
of an infection.

B Lymphadenopathy (lim-fad-eh-NOP-ah-thee) is any
disease process affecting a lymph node or nodes
(lymphaden/o means lymph node, and -pathy means
disease).

H A lymphangioma (lim-fan-jee-OH-mabh) is a
benign tumor formed by an abnormal collection
of lymphatic vessels due to a congenital malformation
of the lymphatic system (lymph means lymph,
angi means lymph vessel, and -oma means tumor).

B Splenomegaly (splee-noh-MEG-ah-lee) is an abnor-
mal enlargement of the spleen (splen/o means spleen,
and -megaly means enlargement). This condition can
be due to bleeding caused by an injury, an infectious
disease such as mononucleosis, or abnormal func-
tioning of the immune system.

B Splenorrhagia (splee-noh-RAY-jee-ah) is bleeding
from the spleen (splen/o means spleen, and -rrhagia
means bleeding).

B Tonsillitis and tonsillectomy are discussed in Chapter 1.

B Lymphoscintigraphy (lim-foh-sin-TIH-grah-fee) is a
diagnostic test that is performed to detect damage or
malformations of the lymphatic vessels. A radioactive
substance is injected into lymph ducts, and a scanner
or probe is used to follow the movement of the sub-
stance on a computer screen. This technique is used to
find a sentinel node.

Lymphedema

Lymphedema (lim-feh-DEE-mah) is swelling of the
tissues due to an abnormal accumulation of lymph
fluid within the tissues (lymph means lymph, and
-edema means swelling). This is not the type of swell-
ing that occurs due to an injury such as a sprained
ankle. It is caused by damage to the lymphatic system
that prevents lymph from draining properly. Because
lymph is rich in protein, which is an environment
that pathogens thrive in, lymphedema is often associ-
ated with infections.

B Primary lymphedema is a hereditary condition of the
lymphatic system that develops with swelling beginning
in the feet and progressing into the ankles and in an
upward direction along the legs. The disorder occurs most
frequently in females when the symptoms begin to appear
during puberty.

B Secondary lymphedema is caused by damage to
lymphatic vessels that is most frequently due to cancer
treatment, surgery, trauma, or burns.

M Primary and secondary lymphedema are most com-
monly treated with compression and exercise to con-
trol the swelling and to minimize the infections.
Although this treatment helps, at this time it is not
possible to cure lymphedema.

B Bioimpedance spectroscopy (BYE-oh-im-pee-dens)
is a noninvasive method of diagnosing lymphedema.
It measures the resistance to an electrical current
passed through the affected limb, with abnormally
low results showing a buildup of lymph. If this
condition can be diagnosed with this technique at
an early stage, there is hope that it will not develop
any further.

B PATHOLOGY AND DIAGNOSTIC
PROCEDURES OF THE IMMUNE
SYSTEM

The effectiveness of the immune system depends upon

the individual’s:

B General health. If the immune system is compromised
by poor health, it cannot be fully effective.

B Age. Older individuals usually have more acquired
immunity; however, their immune system tends to
respond less quickly or effectively to new challenges.

B Age. Babies and very young children do not yet have as
much acquired immunity, and their bodies sometimes
have difficulty resisting challenges to the immune
system.

B Heredity. Genes and genetic disorders affect the indi-
vidual’s general health and the functioning of his or
her immune system.

Allergic Reactions

B An allergic reaction occurs when the body’s immune
system reacts to a harmless allergen such as pollen, food,
or animal dander as if it were a dangerous invader.

B An allergy, also known as , is an
overreaction by the body to a particular antigen. For
allergic rhinitis, an allergic reaction to airborne aller-

gens, see Chapter 7.

H An allergen (AL-er-jen) is a substance that produces
an allergic reaction in an individual.
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B A localized allergic response, also known as a cellu-

lar response, includes redness, itching, and burning
where the skin has come into contact with an allergen.
For example, contact with poison ivy can cause a
localized allergic response in the form of an itchy rash
(see Chapter 12). Although the body reacts mildly the
first time it is exposed to the allergen, sensitivity is
established, and future contacts can cause much more
severe symptoms.

B A systemic reaction, which is also described as

anaphylaxis (an-ah-fih-LACK-sis) or as anaphylactic
shoclk, is a severe response to an allergen. As shown in
Figure 6.7, the symptoms of this response develop
quickly. Without prompt medical aid, the patient can
die within a few minutes.

B A scraich test is a diagnostic test to identify commonly

troublesome allergens such as tree pollen and rag-

weed. Swelling and itching indicate an allergic reaction
(Figure 6.8).

._&.
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B Antihistamines are medications administered to relieve
or prevent the symptoms of hay fever, which is a common

allergy to wind-borne pollens, and other types of allergies.
Antihistamines work by preventing the effects of hista-
mine, which is a substance produced by the body that
causes the itching, sneezing, runny nose, and watery eyes
of an allergic reaction.

Autoimmune Disorders

An autoimmune disorder (aw-toh-ih-MYOUN), also
known as an awioimmune disease, is any of a large
group of diseases characterized by a condition in which
the immune system produces antibodies against its own
tissues, mistaking healthy cells, tissues, or organs for
antigens.

B This abnormal functioning of the immune system
appears to be genetically transmitted and predomi-
nantly occurs in women during the childbearing years.

Hives

© Delmar, Cengage Learning (2013)

FIGURE 6.7 A severe anaphylactic allergic reaction involves several body systems and requires prompt treatment. Shown
here are the many systems that may respond to a bee sting.
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B 1t is estimated that 3% of Americans have an autoim-
mune disorder, with women affected 2.7 times more
often than men. Autoimmune disorders affect most
body systems. For examples, see Table 6.2.

Immunodeficiency Disorders

An immunodeficiency disorder (im-you-noh-deh-
FISH-en-see) occurs when the immune response is
compromised. Compromised means weakened or not
functioning properly.

HIV: Human Immunodeficiency Virus

Andy Lidstone/www.Shutterstock.com

The human immunodeficiency virus (im-you-noh-deh-
FISH-en-see), commonly known as HIV, is a bloodborne
infection in which the virus damages or kills the T cells of the
immune system, causing it to progressively fail, thus leaving
the body at risk of developing many life-threatening
opportunistic infections (Figure 6.9). Medical intervention
including reverse transcriptase (RT), protease, and fusion
inhibitors can now prolong the patient’s life, especially if
administered starting in the early stages of HIV.

B An opportunistic infection (op-ur-too-NIHS-tick) is
caused by a pathogen that does not normally produce
an illness in healthy humans. However, when the host
is debilitated, these pathogens are able to cause an
infection. Debilitated means weakened by another
condition.

Andy Lidstone/www.Shutterstock.com

B Acquired immunodeficiency syndrome, commonly

FIGURE 6.8 In scratch tests, allergens are placed on the
skin, the skin is scratched, and the allergen is labeled.
Reactions usually begin to occur within 20 minutes.

known as AIDS, is the most advanced and fatal stage
of an HIV infection.

TABLE 6.2

Examples of Autoimmune Disorders and the Affected Body Systems

I Body System Autoimmune Disorder

i Skeletal System Rheumatoid arthritis affects joints and connective tissue.
Muscular System Myasthenia gravis affects nerve and muscle synapses.

' Cardiovascular System Pernicious anemia affects the red blood cells.

i Digestive System Crohn’s disease affects the intestines, ileum, or the colon.
Nervous System Multiple sclerosis affects the brain and spinal cord.
Integumentary System Scleroderma affects the skin and connective tissues.

l Endocrine System Graves’ disease affects the thyroid gland.
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FIGURE 6.9 Pathologies associated with Acquired immunodeficiency syndrome (AIDS). (Each condition is discussed in the
appropriate body system chapter.)

B Kaposi’'s sarcoma (KAP-oh-seez sar-KOH-mah) is - TREATMENT OF THE IMMUNE

an example of an opportunistic infection that is
frequently associated with HIV. This cancer causes SYSTEM

patches of abnormal tissue to grow under the skin; in

A variety of treatment procedures are used to correct or
the lining of the mouth, nose, and throat; or in other v P

control the symptoms of disorders of the immune system.

organs.
B ELISA, which is the acronym for enzyme-linked
immunosorbent assay, is a blood test used to screen ImmunOtherapy
for the presence of HIV antibodies. Immunotherapy (ih-myou-noh-THER-ah-pee), also called
B A Western blot test is a blood test that produces more biological therapy, is a disease treatment that involves either
accurate results than the ELISA test. The Western blot stimulating or repressing the immune response (immun/o
test is performed to confirm the diagnosis when the means immune, and -therapy means treatment).
results of the ELISA test are positive. This is necessary B In the treatment of cancers, immunotherapy is
because the ELISA test sometimes produces a false used to stimulate the immune response to fight the
positive result in which the test erroneously indicates malignancy. Stimulate means to cause greater

the presence of HIV. activity.
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B In the treatment of allergies, immunotherapy is
used to repress the body’s sensitivity to a particular
allergen.
response. This treatment is also known as

means to decrease or stop a normal

Antibody Therapy

B Synthetic immunoglobulins, also known as
, are used as a postexposure pre-

ventive measure against certain viruses, including
rabies and some types of hepatitis.
means that the patient has been exposed to the
virus, for example, by being bitten by an animal
with rabies. The goal of this treatment is to prevent
the disease from developing by providing tempo-
rary immunity.

B Synthetic interferon is used in the treatment of mul-
tiple sclerosis, hepatitis C, and some cancers.

B Monoclonal antibodies are any of a class of antibodies
produced in the laboratory by identical offspring of a
clone of specific cells. These artificially produced
antibodies are used to enhance the patient’s immune
response to certain malignancies, including some non-
Hodgkin’s lymphoma, melanoma, breast cancer, and
colon cancer. means pertains to a single

clone of cells. As used here, a is an exact replica

of a group of bacteria.

Immunosuppression

Immunosuppression (im-you-noh-sup-PRESH-un) is
treatment to repress or interfere with the ability of
the immune system to respond to stimulation by
antigens.

B An immunosuppressant (im-you-noh-soo-PRES-ant)
is a substance that prevents or reduces the body’s
normal immune response. This medication is admin-
istered to prevent the rejection of donor tissue and to
depress autoimmune disorders.

B A corticosteroid drug (kor-tih-koh-STEHR-oid)
is a hormone-like preparation administered
primarily as an anti-inflammatory and as an
immunosuppressant. The natural production of
corticosteroids by the endocrine system is discussed
in Chapter 13.

H A cytotoxic drug (sigh-toh-TOK-sick) is a
medication that kills or damages cells (cyt/o
means cell, tox means poison, and -ic means
pertaining to). These drugs are used as

immunosuppressants or as antineoplastics. Antineo-
plastics are discussed under “Chemotherapy” later in
this chapter.

B PATHOGENIC ORGANISMS

A pathogen (PATH-oh-jen) is a microorganism that
causes a disease in humans. A is a living
organism that is so small it can be seen only with the aid
of a microscope. means capable of producing

disease (Figure 6.10).

Bacteria

Bacteria (back-TEER-ree-ah) are one-celled microscopic
organisms (singular, bacterium). Most bacteria are not
harmful to humans. The following bacteria are
pathogenic:

M Bacilli (bah-SILL-eye) are rod-shaped spore-forming
bacteria (bacilli means rod shaped). (The singular is
bacillus.)

B Anthrax (AN-thraks) is a contagious disease that can
be transmitted through livestock infected with bacillus
anthracis. Spores grown in laboratories have been
used in biological warfare.

B A rickettsia (rih-KET-see-ah) is a small bacterium that

lives in lice, fleas, ticks, and mites (plural, rickettsiae).

is caused by a rickettsia

that is transmitted to humans by the bite of an infected
tick.

Bl Spirochetes (SPY-roh-keets) are long, slender spiral-
shaped bacteria that have flexible walls and are capa-
ble of movement.

B Lyme disease (LIME) is caused by a spirochete
belonging to the genus Borrelia. Lyme disease,
which can affect the joints, heart, and central nervous
system, is transmitted by the bite of an infected
deer tick. Syphilis is also caused by spirochetes
(see Chapter 14).

B Staphylococci (staf-ih-loh-KOCK-sigh) are a group
of about 30 species of bacteria that form irregular
groups or clusters resembling grapes (staphyl/o
means clusters or bunches of grapes, and -cocci
means spherical bacteria). (The singular is
staphylococcus.) Most staphylococci are harmless
and reside normally on the skin and mucous mem-
branes of humans and other organisms; however,
others are capable of producing very serious
infections.
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FIGURE 6.10 Shown here are examples of types of pathogens. The single virus shown at the right is magnified to illus-

trate details of its structure.

B Staphylococcus aureus (staf-ih-loh-KOCK-us OR-
ee-us), also known as staph aureus, is a form of
staphylococci that often infects wounds and causes
serious problems such as toxic shock syndrome or
food poisoning.

Bl Streptococci (strep-toh-KOCK-sigh) are bacteria
that form a chain (strept/o means twisted chain,
and -cocci means spherical bacteria). (The singular
is streptococcus.) Many streptococcal species are
harmless; however, other members of this group
are responsible for serious illnesses such as strep
throat, meningitis (see Chapter 10), endocarditis
(see Chapter 5), and necrotizing fasciitis (see
Chapter 12).

Septic Shock

Septic shock is a serious condition that occurs when an
overwhelming bacterial infection affects the body. Toxins
that are released by pathogens can produce direct tissue
damage, resulting in low blood pressure.

This damage causes vital organs (the brain, heart,
kidneys, and liver) not to function properly or to fail
completely. Septic shock occurs most frequently in the

very old and the very young. It also occurs in those with
underlying or debilitating illnesses.

Antibiotic-Resistant Bacteria

Antibiotic-resistant bacteria occur when antibiotics fail
to kill all of the bacteria they target. When this occurs,
the surviving bacteria become resistant to this particular
drug. As more and more bacteria become resistant to
first-line antibiotics, the consequences are severe
because the illness lasts longer, and the risks of compli-
cations and death increase.

Originally these infections were nosocomial (hospital
acquired), but now these antibiotic-resistant bacteria are
increasingly common in the general population.

Methicillin-resistant Staphylococcus aureus, com-
monly known as MRSA, is one of several types of bacteria
that are now resistant to most antibiotics.

B The first symptom of MRSA looks like small, red
bumps with a black top. These bumps soon become
abscesses that require immediate care.

B MRSA infections are serious, difficult to treat, can be
fatal, and often occur repeatedly as breaks in the skin
allow the bacteria entry. These infections are becom-
ing increasingly present in the general population.
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Fungus and Yeast Infections

A fungus (FUNG-gus) is a simple parasitic organism (plu-
ral, fungi). Some of these fungi are harmless to humans;
others are pathogenic. Tinea pedis, commonly known as
, is a fungal infection that develops between
the toes (see Chapter 12).
Yeast is a type of fungus. An example is candidiasis
(kan-dih-DYE-ah-sis), is also known as a
These infections occur on the skin or mucous membranes
in warm, moist areas such as the vagina or mouth and are
caused by the pathogenic yeast Candida albicans.
is a yeast infection that occurs in the mouth,
whereas
Chapter 14).

occurs in the vagina (see

Parasites

A parasite (PAR-ah-sight) is a plant or animal that lives
on or within another living organism at the expense of
that organism.

B Malaria (mah-LAY-ree-ah) is caused by a parasite that
lives in certain mosquitoes and is transferred to
humans by the bite of an infected mosquito. Symp-
toms develop from 7 days to 4 weeks after being
infected and include fever, shaking chills, headache,
muscle aches, and tiredness.

B Toxoplasmosis (tock-soh-plaz-MOH-sis) is another
example of a parasite that is most commonly trans-
mitted from pets to humans by contact with contami-
nated animal feces. A pregnant woman should avoid
such contact because it can transmit diseases in the
developing child such as microcephalus (an abnor-
mally small head and underdeveloped brain) or
hydrocephalus (excess cerebrospinal fluid accumulates
in the ventricles of the brain).

B West Nile virus is also spread to humans by the bite of
an infected mosquito. A mild form of this condition
has flu-like symptoms. A more severe variety spreads
to the spinal cord and brain. West Nile virus is a
member of the Flavivirus genus, which also includes
the viruses that cause dengue fever.

B Lyme disease is transmitted to humans by the bite of
an infected blacklegged tick. The tick becomes infected
by having bitten a deer infected with the bacterium
Borrelia burgdorferi. The symptoms of Lyme disease
include fever, headache, fatigue, and a characteristic
skin rash known as erythema migrans. If untreated,
Lyme disease can spread to the joints, heart, and
nervous system.

Viral Infections

Viruses (VYE-rus-ez) are very small infectious agents
that live only by invading other cells. After invading
the cell, the virus reproduces and then breaks the wall
of the infected cell to release the newly formed viruses.
These viruses spread to other cells and repeat the
process.

H Influenza (in-floo-EN-zah), commonly known as
the flu, is a highly contagious viral respiratory
infection that usually occurs in seasonal epidemics.
Flu symptoms include fever, sore throat, muscle
aches, cough, runny nose, and fatigue. Complications
can include pneumonia. A vaccine is available annu-
ally to protect against the most common strains of
influenza.

B Measles are an acute, highly contagious infection
that is transmitted by respiratory droplets of the
rubeola virus. Symptoms include a red, itchy rash
over the entire body, a high fever, runny nose, and
coughing. Serious complications of measles can
include
to light.

, which is a serious sensitivity

B Mumps is an acute viral infection that is characterized
by the swelling of the parotid glands, which are the
salivary glands located just in front of the ears. In
adults, mumps can also cause painful swelling of the
ovaries or testicles.

B Rubella (roo-BELL-ah), also known as
or , is a viral infection characterized
by a low-grade fever, swollen glands, inflamed eyes,
and a fine, pink rash. Although not usually severe or
long lasting, rubella is serious in a woman during early
pregnancy because it can cause defects in a developing
fetus.

B The measles, mumps, and rubella vaccination
(MMR) immunization can prevent these three viral
conditions and should be administered in early
childhood.

B Rabies (RAY-beez) is an acute viral infection that is
transmitted to humans through the bite or saliva of
an infected animal. An infected animal is said to be

. If risk is suspected, it is necessary to undergo
testing immediately so that postexposure treatment
can be started as quickly as possible. Without testing
and treatment, the signs and symptoms of rabies
usually occur 30 to 90 days after the bite, and once
symptoms have developed, rabies is almost always
fatal.
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(A) (B)
FIGURE 6.11 Varicella, or chickenpox (A), is caused by the varicella zoster virus, which can remain dormant until later in
life when it erupts as herpes zoster, or shingles (B).

Herpesviruses M Varicella (var-ih-SEL-ah), also known as chicken-

. . . . pox, is caused by the herpes virus Varicella zoster

The group of herpesviruses, which includes varicella Lo . . .
tor. Epstein-B . lovi dh . and is highly contagious. This condition is charac-
zoster, Epstein-Barr, cytomegalovirus, and herpes simplex, . .
P cy & ’ P P terized by a fever and a rash consisting of hundreds

of itchy, fluid-filled blisters that burst and form
crusts.

causes a variety of diseases in humans.
B Cytomegalovirus (sigh-toh-meg-ah-loh-VYE-rus)
(CMV) is found in most body fluids (cyt/o means cell,

. . . B Herpes zoster (HER-peez ZOS-ter), which is also
megal/o means large, vir means virus, and -us is a

. . . known as shingles, is an acute viral infection

smgular noun endlng). It is most often present as a . . A .
characterized by painful skin eruptions that follow

the underlying route of an inflamed nerve. This

inflammation occurs when the dormant varicella

silent infection in which the individual has no signs or
symptoms of the infection, although it can potentially

cause a serious illness when the individual has a . . . . L
. L. . (chickenpox) virus is reactivated later in life. A

weakened immune system, or when it is transmitted o . .
. . . vaccine is available to prevent shingles; however,

from the mother to her unborn child. This transmis- . . .
. . . o this treatment can be effective only if it is
sion can cause serious congenital disabilities to the

child. administered promptly.
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B Infectious mononucleosis (mon-oh-new-klee-OH-
sis), also known as , is caused by the Epstein-
Barr virus (EBV). This condition is characterized by
fever, a sore throat, and enlarged lymph nodes.
Swelling of the spleen or liver involvement can also

develop.

Medications to Control Infections

B Antibiotics are medications capable of inhibiting
growth or killing pathogenic bacterial microorganisms
(anti- means against, bio means life, and -tic means
pertaining to). means to slow the growth or

development. Antibiotics are effective against most

bacterial infections; however, they are not effective

against viral infections.

B A bactericide (back-TEER-ih-sighd) is a substance
that causes the death of bacteria (bacteri means
bacteria, and -cide means causing death). This
group of antibiotics includes penicillins and
cephalosporins.

HA agent slows or stops the growth of
bacteria (bacteri means bacteria, and -static means
causing control). This group of antibiotics includes
tetracycline, sulfonamide, and erythromycin.

B An antifungal (an-tih-FUNG-gul) is an agent that
destroys or inhibits the growth of fungi (anti-
means against, fung means fungus, and -al means
pertaining to). Lotrimin is an example of a topical
antifungal that is applied to treat or prevent ath-
lete’s foot. This type of medication is also known as
an

B An antiviral drug (an-tih-VYE-ral), such as acyclovir,
is used to treat viral infections or to provide temporary
immunity (anti- means against, vir means virus, and
-al means pertaining to).

B ONCOLOGY

Oncology (ong-KOL-oh-jee) is the study of the preven-
tion, causes, and treatment of tumors and cancer (onc
means tumor, and -ology means study of). Most cancers
are named for the part of the body where the cancer orig-
inated. Cancer can attack all body systems and is the sec-
ond leading cause of death in the United States after heart
conditions.

Tumors

A tumor, which is also known as a neoplasm (neo-
means new or strange, and -plasm means formation), is
an abnormal growth of body tissue. Within this mass, the
multiplication of cells is uncontrolled, abnormal, rapid,
and progressive.

A is not a form of cancer, and it is not
life-threatening. For example, a myoma (my-OH-mah)
is a benign tumor made up of muscle tissue (my
means muscle, and -oma means tumor). Although this
type of tumor is not life threatening, it can cause damage
as the tumor grows and places pressure on adjacent
structures.

A is a form of cancer. It is capable
of spreading to distant body sites, including to other body
systems, and it is potentially life threatening. For example,
a myosarcoma (my-oh-sahr-KOH-mah) is a malignant
tumor derived from muscle tissue (my/o means muscle,
sarc means flesh, and -oma means tumor).

B Angiogenesis (an-jee-oh-JEN-eh-sis) is the process
through which a tumor supports its growth by creating
its own blood supply (angi/o means vessel, and
-genesis means reproduction). Angiogenesis is the
opposite of antiangiogenesis.

B Antiangiogenesis (an-tih-an-jee-oh-JEN-eh-sis) is a
form of treatment that disrupts the blood supply to the
tumor (anti- means against, angi/o means vessel, and
-genesis means reproduction). Antiangiogenesis is the
opposite of angiogenesis.

Cancer

Cancer is a class of diseases characterized by the uncon-
trolled division of cells and the ability of these cells to
invade other tissues, either by invasion through direct
growth into adjacent tissue or by spreading into distant
sites by metastasizing.

B To metastasize (meh-TAS-tah-sighz) is the process by
which cancer spreads from one place to another. The
cancer moves from the primary site and metastasizes
(spreads) to a secondary site.

B A metastasis (meh-TAS-tah-sis) is the new cancer site
that results from the spreading process (meta- means
beyond, and -stasis means stopping). The metastasis
can be in the same body system or within another
body system at a distance from the primary site (plu-
ral, metastases).
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B Soft-tissue sarcomas are cancers of the muscle, fat,
fibrous tissue, blood and lymphatic vessels, or other
supporting tissue, including the synovial tissues that
line the cavities of joints. For example, a synovial
sarcoma (sih-NOH-vee-al sar-KOH-mah) is a tumor of
the tissues surrounding a synovial joint such as the
knees or elbows.

B Liguid-tissue sarcomas arise from blood and
lymph. For example, leukemia (loo-KEE-mee-ah) is
a cancer of the white blood-forming cells in the
bone marrow (leuk/o means white, and -emia
means pertaining to blood). See Chapter 5 for more

Dr. P. Marazzi/Photo Researchers, Inc.

FIGURE 6.12 Basal cell carcinoma of the lip. This type of about leukemia.
malignant tumor occurs in the basal cell layer of the
epidermis.

Staging Tumors
Carcinomas Staging is the process of classifying tumors by how far
A carcinoma (kar-sih-NOH-mah) is a malignant tumor the disease has progressed, the potential for its respond-
that occurs in epithelial tissue (carcin means cancer, and ing to therapy, and the patient’s prognosis. Specific
-oma means tumor) (Figure 6.12). Epithelial tissue forms staging systems are used for different types of cancer
the protective covering for all of the internal and external (Figure 6.13).

surfaces of the body.

M Carcinomas tend to infiltrate and produce metasta- Cancer

ses (new cancer sites) that can affect any organ
or part of the body. (Infiltrate means to gain
access to.)

Polyp

Submucosa
B A carcinoma in situ (kar-sih-NOH-mah in SIGH-too)

is a malignant tumor in its original position that has
not yet disturbed or invaded the surrounding tissues.
In situ means in the place where the cancer first
occurred.

M For example, an adenocarcinoma (ad-eh-noh-kar-
sih-NOH-mabh) is any one of a large group of carci-
nomas derived from glandular tissue (aden/o means
gland, carcin means cancer, and -oma means
tumor).

Class B colorectal cancer

Sarcomas

A sarcoma (sar-KOH-mah) is a malignant tumor that
arises from connective tissues, including hard, soft, and

liquid connective tissues (sarc means flesh, and -oma

Class C colorectal cancer

Lymph nodes
with cancer

© Delmar, Cengage Learning (2013)

means tumor) (plural, sarcomas or sarcomata).

B Hard-tissue sarcomas arise from bone or cartilage
FIGURE 6.13 Stages of colorectal cancer. Class A: The

cancerous tumor has formed within a polyp inside the
colon, but has not yet invaded the surrounding tissue.
usually involves the upper shaft of the long bones, Class B: The cancer has invaded the underlying tissue.
pelvis, or knee (oste/o means bone, sarc means flesh, Class C: The cancer has spread to the underlying tissues
and nearby lymph nodes.

(see Chapter 3). For example, an osteosarcoma (0ss-
tee-oh-sar-KOH-mabh) is a hard-tissue sarcoma that

and -oma means tumor).
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Lymphomas

Lymphoma (lim-FOH-mah) is a general term applied to
malignancies affecting lymphoid tissues (lymph means
lymph, and -oma means tumor). This includes lymph
nodes, the spleen, liver, and bone marrow. The two
most common types of lymphomas are Hodgkin’s lym-
phoma and non-Hodgkin’s lymphoma.

B Hodgkin’s lymphoma (HODJ-kinz lim-FOH-mah),
also known as , is distinguished
from other lymphomas by the presence of large,
cancerous lymphocytes known as

B Non-Hodgkin’s lymphoma is the term used to
describe all other lymphomas other than Hodgkin’s
lymphoma. There are many different types of non-
Hodgkin’s lymphoma, some aggressive (fast growing)
and some indolent (slow growing).

Breast Cancer

Breast cancer is a carcinoma that develops from the cells
of the breast and can spread to adjacent lymph nodes and
other body sites (Figure 6.14). There are several types of
breast cancer named for their location or amount of
spreading.

B Ductal carcinoma in situ is breast cancer at its earliest
stage before the cancer has broken through the wall of
the milk duct. At this stage, the cure rate is nearly
100%.

B Infiltrating ductal carcinoma (in-FILL-trate-ing DUK-
tal kar-sih-NOH-mah), also known as
, starts in the milk duct, breaks through the
wall of that duct, and invades the fatty breast tissue.
This form of cancer accounts for the majority of all

Carcinoma

Lobules
Pectoralis

Lactiferous duct major muscle

Glandular tissue

© Delmar, Cengage Learning (2013)

FIGURE 6.14 Most breast cancers are initially detected as
a lump. When this lump is malignant, it is a form of
carcinoma.

breast cancers. and are terms
used to describe cancer that has spread beyond the
layer of tissue in which it developed and is now

growing into surrounding, healthy tissues.

B Infiltrating lobular carcinoma, also known as
, is cancer that starts in the
milk glands (lobules), breaks through the wall of the
gland, and invades the fatty tissue of the breast. Once
this cancer reaches the lymph nodes, it can rapidly
spread to distant parts of the body.

B Inflammatory breast cancer (IBC) is a rare but
aggressive form of breast cancer. IBC grows rapidly,
and the symptoms include pain, rapid increase in the
breast size, redness or a rash on the breast, and
swelling of nearby lymph nodes. Most breast cancers
are detected by mammography, ultrasound, or self-
examination. In contrast, IBC can be detected only by
magnetic resonance imaging (MRI).

| can occur in the small amount of
breast tissue that is normally present in men. The
types of cancers are similar to those occurring in
women.

Stages of Breast Cancer

Breast cancer is described as one of the following stages
that depend to the size of the cancer, the lymph node
involvement, and the presence of metastases (spreading).

Stage 0: Cancer cells are found only in one loca-

tion, such as ductal carcinoma in situ.

Stage I: Cancer cells have moved beyond the
duct but have not yet reached the

lymph nodes.
Cancer has increased in size, and/or

has reached the axillary (armpit)
lymph nodes.

Stage |I:

Stage Il Cancer has spread to the cervical
(neck) lymph nodes and/or the tissues
surrounding the breast, such as the

chest wall or skin.

Stage IV: Cancer has spread to other organs,
most commonly the brain, lungs, liver,
or bones. This is also known as inva-

sive cancer.

Detection of Breast Cancer

Early detection of breast cancer is important and uses the
following techniques.
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Films courtesy of Lonie R. Salkoski, M.D., University of Wisconsin School of Medicine and

Public Health, Madison, WI.

(A) (8)

FIGURE 6.16 (A) A normal mammogram in which no
abnormal mass is visible. (B) A mammogram in which
breast cancer is visible.

B Breast self-examination is a self-care procedure for
the early detection of breast cancer. The focus of self-
examination is checking for a new lump or for changes
in an existing lump, shape of the nipple, or the skin
covering the breast.

Jean-Paul Chassenet/Photo Researchers, Inc.

B Professional palpation of the breast is per-
formed to feel the texture, size, and con-
sistency of the breast. Palpation is explained
in Chapter 15.

B Mammography (mam-0G-rah-fee) is a radiographic
examination of the breasts to detect the presence
of tumors or precancerous cells (mamm/o means
breast, and -graphy means the process of
producing a picture or record) (Figure 6.15).

The resulting record is a mammogram
(Figure 6.16).

B Ultrasound is used as an initial follow-up test when an
abnormality is found by mammography. (Ultrasound
is discussed in Chapter 15.)

B A needle breast biopsy is a technique in which an
x-ray-guided needle is used to remove small samples
of tissue from the breast. It is less painful and disfig-
uring than a surgical biopsy.

B A surgical biopsy (BYE-op-see) is the removal of a
small piece of tissue for examination to confirm a
diagnosis (bi- means pertaining to life, and -opsy
means view of). After a diagnosis has been established,
treatment is then planned based on the stage of the
cancer.



Tumor

FIGURE 6.17 A lumpectomy is the removal of the
cancerous tissue plus a margin of healthy tissue.

HA is a biopsy of the first lymph
node to come into contact with cancer cells as they
leave the organ of origination and start spreading into
the rest of the body. After the sentinel lymph node has
been identified, only this and the other affected nodes
are removed for biopsy.

Lymph node dissection is a surgical procedure
in which all of the lymph nodes in a major group
are removed to determine or slow the spread of cancer
in this area. For example, an

is sometimes performed as part of
the surgical treatment of the breast.

Surgical Treatment of Breast Cancer

B A lumpectomy is the surgical removal of only
the cancerous tissue with the surrounding margin
of normal tissue (Figure 6.17). The remainder
of the tissue of the affected breast is not removed.

A mastectomy (mas-TECK-toh-mee) is the surgical
removal of the entire breast and nipple (mast

means breast, and -ectomy means surgical

removal). Although simply described as a mastectomy,
this procedure often includes the removal of axillary
lymph nodes under the adjacent arm.

© Delmar, Cengage Learning (2013)
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Tumor

FIGURE 6.18 A modified radical mastectomy is the
removal of the entire breast and the adjacent lymph nodes.

B A radical mastectomy is the surgical removal of
an entire breast and many of the surrounding tissues.

B A modified radical mastectomy is the surgical
removal of the entire breast and all of the axillary
lymph nodes under the adjacent arm (Figure 6.18).

Breast Reconstruction

As an alternative to wearing an external prosthesis, which
simulates the shape of the breast within a bra, many
women who have undergone a mastectomy elect to
have breast reconstruction.

] begins during
the same surgery as the mastectomy when an “expander”
is placed to replace the tissue that was removed.

| may be necessary if the
surgery is to be followed by radiation treatment. Sev-
eral different techniques are used to restore the size
and shape of the missing breast.

B CANCER TREATMENTS

The most common forms of treatment for all types of can-
cer are surgery, chemotherapy, and radiation therapy.

© Delmar, Cengage Learning (2013)
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Surgery

Most commonly, cancer surgery involves removing the

malignancy plus a margin of normal surrounding tissue. It

may also involve the removal of one or more nearby lymph

nodes to detect whether the cancer has started to spread.
Other types of cancer surgery include:

B Laser surgery, which uses targeted beams of light to
destroy cancer cells

B Cryosurgery, in which cancerous cells are frozen
and destroyed using a substance such as liquid nitrogen

Chemotherapy

Chemotherapy is the use of chemical agents and drugs in
combinations selected to destroy malignant cells and
tissues.

H Chemoprevention (kee-moh-pree-VEN-shun) is the
use of natural or synthetic substances such as drugs or
vitamins to reduce the risk of developing cancer, or to
reduce the chance that cancer will recur. Chemopre-
vention may also be used to reduce the size or slow
the development of an existing tumor.

B An antineoplastic (an-tih-nee-oh-PLAS-tick) is a medi-
cation that blocks the development, growth, or prolifera-
tion of malignant cells (anti- means against, ne/o means

new, plast means growth or formation, and -ic means
pertaining to). Proliferation means to increase rapidly.

B Cytotoxic drugs, which are also used for both immu-
nosuppression and chemotherapy, are discussed
earlier in this chapter.

Radiation Therapy

With the goal of destroying only the cancerous tissues
while sparing healthy tissues, radiation therapy is used
in the treatment of some cancers (Figure 6.19).

B Brachytherapy (brack-ee-THER-ah-pee) is the use of
radioactive materials in contact with or implanted into
the tissues to be treated (brachy- means short, and
-therapy means treatment).

B Teletherapy (tel-eh-THER-ah-pee) is radiation ther-
apy administered at a distance from the body (tele-
means distant, and -therapy means treatment). With
the assistance of three-dimensional computer imaging,
it is possible to aim doses more precisely.

Additional Cancer Treatment
Therapies
B Targeted therapy is a developing form of anti-cancer

drug therapy that uses drugs or other substances to
identify and attack specific cancer cells without

iStockphoto/Mark Kostick

FIGURE 6.19 Radiation therapy destroys cancerous cells while sparing healthy tissues.
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harming normal cells. A monoclonal antibody is a type
of targeted therapy.

B After the primary cancer treatments have been com-
pleted to decrease the chance that a cancer will recur,
sometimes adjuvant therapy (AD-jeh-vant) is used. The
term refers to an agent intended to increase

the effectiveness of a drug; however, adjuvant treatments

for cancer can also include chemotherapy, hormone

therapy, radiation, immunotherapy, or targeted therapy.

M Clinical trials involve testing new and promising can-
cer treatments that have not yet received Food and
Drug Administration (FDA) approval on patients who
agree to be part of the research.

B ABBREVIATIONS RELATED TO
THE LYMPHATIC AND IMMUNE
SYSTEMS

Table 6.3 presents an overview of the abbreviations related
to the terms introduced in this chapter. Note: To avoid errors
or confusion, always be cautious when using abbreviations.

TABLE 6.3

CIOT IR connEcTion |

For more practice and to test your mastery of
this material, go to the StudyWARE™ to play
interactive games and complete the quiz for
this chapter.

[] Workbook Pr

Go to your workbook and complete the exercises
for this chapter.
[

< O@ Downloadable audio is availak _
o — for selected medical terms in this
o 1 chapter to enhance your learning
) EDV ¥ of medical terminology.

Abbreviations Related to the Lymphatic and Immune Systems

antibody = A, Ab
antigen = AG, Ag
carcinoma = CA, Ca
carcinoma in situ = CIS
ductal carcinoma in situ = DCIS
herpes zoster = HZ
Hodgkin’s lymphoma = HL
I immunoglobulin = IG
;! lymphedema = LE
measles, mumps, and rubella vaccination = MMR
metastasis = MET
metastasize = met
non-Hodgkin’s lymphoma = NHL

varicella = VSZ

A, Ab = antibody

AG, Ag = antigen

CA, Ca = carcinoma

CIS = carcinoma in situ

DCIS = ductal carcinoma in situ
HZ = herpes zoster

HL = Hodgkin's lymphoma

IG = immunoglobulin

LE = lymphedema

MMR = measles, mumps, and rubella vaccination
MET = metastasis

met = metastasize

NHL = non-Hodgkin’s lymphoma

VSZ = varicella



CHAPTER

MATCHING WORD PARTS 1

Write the correct answer in the middle column.

Definition

6.1. against

LEARNING EXERCISES

Correct Answer Possible Answers

anti-

6.2. eat, swallow

6.3. lymph node

lymphaden/o

lymphangi/o

6.4. lymph vessel

phag/o

6.5. poison

tox/o

MATCHING WORD PARTS 2

Write the correct answer in the middle column.

Definition Correct Answer Possible Answers
6.6. flesh immun/o
6.7. formative material of cells onc/o
6.8. protection, safe -plasm
6.9. spleen sarc/o
6.10. tumor splen/o

MATCHING TYPES OF PATHOGENS

Write the correct answer in the middle column.

Definition

Correct Answer Possible Answers

6.11. bacteria capable of
movement

6.12.  chain-forming bacteria

parasites

spirochetes

194
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6.13.  cluster-forming bacteria staphylococci
6.14. live only by invading cells streptococci
6.15. live within other organisms viruses
DEFINITIONS

Select the correct answer, and write it on the line provided.

6.16. The has/have a hemolytic function.

appendix lymph nodes spleen tonsils

6.17. Inflammation of the lymph nodes is known as

angiogenesis lymphadenitis lymphedema lymphoma

6.18. The medical term for the condition commonly known as shingles is

cytomegalovirus herpes zoster rubella varicella

6.19. Proteins who activate the immune system, fight viruses by slowing or stopping their multiplication, and

signal other cells to increase their defenses are known as

T cells immunoglobulins interferons synthetic immunoglobulins
6.20. The plays specialized roles in both the lymphatic and immune systems.
bone marrow liver spleen thymus

6.21. The protective ring of lymphoid tissue around the back of the nose and upper throat is formed by

the
lacteals lymph nodes tonsils villi
6.22.  Secondary can be caused by cancer treatments, burns, or injuries.
lymphadenitis lymphangioma lymphadenopathy lymphedema
6.23.  Fats that cannot be transported by the bloodstream are absorbed by the that

are located in the villi that line the small intestine.

lacteals lymph nodes B cells spleen

6.24. The parasite is most commonly transmitted from pets to humans by contact

with contaminated animal feces.

herpes zoster malaria rabies toxoplasmosis
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6.25. A/An is a type of leukocyte that surrounds and kills invading cells. This type

of cell also removes dead cells and stimulates the action of other immune cells.

B lymphocyte macrophage platelet T lymphocyte

MATCHING STRUCTURES

Write the correct answer in the middle column.

Definition Correct Answer Possible Answers
6.26. filter harmful substances complement system
from lymph cells
6.27. lymphoid tissue hanging intact skin
from the lower portion of the
cecum
6.28. combine with antibodies to lymph nodes

dissolve foreign cells

6.29. stores extra erythrocytes spleen
6.30. wraps the body in a physical vermiform appendix
barrier

WHICH WORD?

Select the correct answer, and write it on the line provided.

6.31. The act as intracellular signals to begin the immune response.
cytokines macrophages
6.32. A drug is a medication that kills or damages cells.
corticosteroid cytotoxic
6.33. The develop from B cells and secrete large bodies of antibodies coded to

destroy specific antigens.

Reed-Sternberg cells plasma cells

6.34. The antibody therapy known as is used to treat multiple sclerosis, hepatitis C,
and some cancers.

monoclonal antibodies  synthetic interferon
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6.35. Infectious mononucleosis is caused by a

spirochete virus

SPELLING COUNTS

Find the misspelled word in each sentence. Then write that word, spelled correctly, on the line provided.

6.36. A sarkoma is a malignant tumor that arises from connective tissue.

6.37. The adanoids, which are also known as the nasopharyngeal tonsils, are located in the

nasopharynx.

6.38. Lymphiscintigraphy is a diagnostic test that is performed to detect damage or malformations of the lym-

phatic vessels.

6.39. Antiobiotics are commonly used to combat bacterial infections.

6.40. Varichella is commonly known as chickenpox.

ABBREVIATION IDENTIFICATION

In the space provided, write the words that each abbreviation stands for.

6.41. CIS
6.42. DCIS
6.43. LE
6.44. MMR
6.45. Ag

TERM SELECTION

Select the correct answer, and write it on the line provided.

6.46. is the process through which a tumor supports its growth by creating its

own blood supply.

metastasis angiogenesis neoplasm malignant tumor

6.47. An opportunistic infection that is frequently associated with HIV is

Hodgkin's disease Kaposi’'s sarcoma myasthenia gravis tinea pedis
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6.48. Malaria is caused by a that is transferred to humans by the bite of an
infected mosquito.

parasite rickettsiae spirochete virus

6.49. Bacilli, which are rod-shaped, spore-forming bacteria, cause

Lyme disease measles rubella anthrax

6.50. Swelling of the parotid glands is a symptom of

measles mumps shingles rubella

SENTENCE COMPLETION

Write the correct term on the line provided.

6.51. A severe systemic reaction to an allergen causing serious symptoms that develop very quickly is known

as

6.52. In radioactive materials are implanted into the tissues to be treated.

6.53. When testing for HIV, a/an test produces more accurate results than the
ELISA test.

6.54. A/An is a benign tumor formed by an abnormal collection of lymphatic
vessels.

6.55.  After primary cancer treatments have been completed, therapy is used to

decrease the chances that the cancer will recur.

WORD SURGERY

Divide each term into its component word parts. Write these word parts, in sequence, on the lines provided.
When necessary, use a slash (/) to indicate a combining vowel. (You may not need all of the lines provided.)

6.56. An antineoplastic is a medication that blocks the development, growth, or proliferation of malignant

cells.

6.57. Metastasis is the new cancer site that results from the spreading process.
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6.58. Osteosarcoma is a hard-tissue sarcoma that usually involves the upper shaft of the long bones, pelvis, or
knee.

6.59. Cytomegalovirus is a member of the herpesvirus family that causes a variety of diseases.

6.60. Antiangiogenesis is a form of cancer treatment that disrupts the blood supply to the tumor.

TRUE/FALSE

If the statement is true, write True on the line. If the statement is false, write False on the line.

6.61.

6.62.

6.63.

6.64.

6.65.

Inflammatory breast cancer is the most aggressive and least common form of breast cancer.
Lymph carries nutrients and oxygen to the cells.

A myosarcoma is a benign tumor derived from muscle tissue.

Reed-Sternberg cells are present in Hodgkin’s lymphoma.

Septic shock is caused by a viral infection.

CLINICAL CONDITIONS

Write the correct answer on the line provided.

6.66.

6.67.

6.68.

6.69.

6.70.

Dr. Wei diagnosed her patient as having an enlarged spleen due to damage caused by his injuries. The

medical term for this condition is

At the beginning of the treatment of Juanita Phillips’ breast cancer, a/an
breast biopsy was performed using an x-ray-guided needle.
Mr. Grossman described his serious illness as being caused by a “superbug infection.” His doctor

describes these bacteria as being

Dorothy Peterson was diagnosed with breast cancer. She and her doctor agreed upon treating this surgi-

cally with a/an This is a procedure in which the cancerous tissue with a

margin of normal tissue are removed.

Every day since his kidney transplant, Mr. Lanning must take a/an to

prevent rejection of the donor organ.
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6.71.

6.72.

6.73.

6.74.

6.75.

Rosita Sanchez is 2 months pregnant, and she and her doctor are worried because her rash was diag-

nosed as They are concerned because this condition can produce defects in
Rosita’s developing child.

Tarana Inglis took to relieve the symptoms of her allergies.

The virus is spread to humans through the bite of an infected mosquito. The

more severe variety spreads to the spinal cord and brain.

John Fogelman was diagnosed with having a/an This is a malignant tumor

that arises from connective tissues, including hard, soft, and liquid tissues.
Jane Doe is infected with HIV. One of her medications is acyclovir, which is a/an

drug.

WHICH IS THE CORRECT MEDICAL TERM?

Select the correct answer, and write it on the line provided.

6.76.

6.77.

6.78.

6.79.

6.80.

The are specialized lymphocytes that produce antibodies. Each lymphocyte

makes a specific antibody that is capable of destroying a specific antigen.

B cells bacilli immunoglobulins T cells

Any of a large group of diseases characterized by a condition in which the immune system produces

antibodies against its own tissues is known as a/an disorder.
autoimmune allergy rubella immunodeficiency
The lymph nodes are located in the groin.
axillary cervical inguinal subcutaneous
A/An is any one of a large group of carcinomas derived from glandular
tissue.
adenocarcinoma lymphoma myosarcoma myoma
A/An drug is used either as an immunosuppressant or as an antineoplastic.

corticosteroid cytotoxic immunoglobulin monoclonal
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CHALLENGE WORD BUILDING

These terms are not found in this chapter; however, they are made up of the following familiar word parts. If you

need help in creating the term, refer to your medical dictionary.

6.81.

6.82.

6.83.

6.84.

6.85.

6.86.

6.87.

6.88.

6.89.

6.90.

adenoid/o -ectomy
lymphaden/o -itis
lymphang/o -ology
immun/o -oma
splen/o -rrhaphy
tonsill/o

thym/o

The study of the immune system is known as

Surgical removal of the spleen is a/an

Inflammation of the thymus is known as

Inflammation of the lymph vessels is known as

The term meaning to suture the spleen is

The surgical removal of the adenoids is a/an

The surgical removal of a lymph node is a/an

A tumor originating in the thymus is known as

Inflammation of the tonsils is known as

Inflammation of the spleen is known as

LABELING EXERCISES

Identify the numbered items on the accompanying figures on the next page.

6.91.

6.92.

6.93.

6.94.

tonsils and

Lymphocytes are formed in bone

large intestine and
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6.95.

6.96. lymph nodes

6.97. Right empties into the right subclavian vein.

6.98. duct

6.99. lymph nodes

6.100. Iymph nodes

© Delmar, Cengage Learning (2013)
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THE HUMAN TOUCH

ollc questions are designed to stimulate critical thinking through class discussion
or as a brief essay response. There are no right or wrong answers to these questions.

Hernani Fermin, a 35-year-old married father, was diagnosed HIV positive 2 years ago. He is a
sales representative for a nationally recognized pharmaceutical company, and his hectic travel
schedule was beginning to take a toll on his health. A few weeks ago, his doctor suggested he
rethink his career goals. “You know, stress and this disease don’t mix,” Dr. Wettstein reminded
him, “Why don’t you look for something closer to home?”

That evening over lasagna, his wife, Emily, suggested teaching. Hernani had enjoyed sharing the
challenging concepts of math and science with seventh graders during the 6 years he had taught
in a rural school upstate. It was only the financial demands of Kim and Kili’s birth 7 years ago
that had tempted him into the better-paying field of pharmaceuticals.

Hernani sent out resumes for the next 5 weeks. Finally, one was well received by South Hills Mid-
dle School. They had an opening in their math department, plus a need for someone to coach
after-school athletics, and they wanted to meet with him. He hadn’t interviewed since the twins
were born. He thought about the questions normally asked—would there be some questions
about his health? Being HIV positive shouldn’t have any bearing on his ability to teach, but par-
ents might be concerned about having him coach. And it might disqualify him for the school’s
health insurance policy. Hernani believed in honesty, but what would happen if he revealed his
HIV status?

Suggested Discussion Topics
1. Do you think Hernani should reveal his HIV status to South Hills Middle School? If so, why? If

not, why not?

2. Do you think South Hills Middle School would hire Hernani for a coaching job if they knew he
was HIV positive? Why or why not? Would the possibility of a team or coaching injury, and the
bloodborne transmission of HIV, affect their decision?

3. If South Hills Middle School decided that Hernani was not suitable for a coaching job, would
they still consider him for the teaching position?

4. How would you feel if your child were in a class Hernani was teaching or on one of the teams
he was coaching? Why?
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Overview of
STRUCTURES, COMBINING FORMS, AND FUNCTIONS OF
THE RESPIRATORY SYSTEM

Major Structures Related Combining Forms Primary Functions

Nose nas/o Exchanges air during inhaling and exhaling;
warms, moisturizes, and filters inhaled air.

Sinuses sinus/o Produce mucus for the nasal cavities, make
bones of the skull lighter, aid in sound
production.

Pharynx pharyng/o Transports air back and forth between the
nose and the trachea.

Larynx laryng/o Makes speech possible.

Epiglottis epiglott/o Closes off the trachea during swallowing.

Trachea trache/o Transports air back and forth between the

pharynx and the bronchi.
Bronchi bronch/o, bronchi/o Transports air from the trachea into the lungs.

Alveoli alveol/o Air sacs that exchange gases with the pul-
monary capillary blood.

Lungs pneum/o, pneumon/o, Bring oxygen into the body, and remove car-
pulmon/o bon dioxide and some water waste from the
body.
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This list contains essential word parts and medical
terms for this chapter. These terms are pronounced
in the StudyWARE™ and Audio CDs that are
available for use with this text. These and the other
important primary terms are shown in boldface

, which
italics, clarify the meaning of

throughout the chapter.
appear in
primary terms.

Word Parts

bronch/o, bronchi/o bronchial tube, bronchus
laryng/o larynx, throat

nas/o nose

ox/i, ox/0, 0x/y oxygen

pharyng/o throat, pharynx

phon/o sound, voice

pleur/o pleura, side of the body

-pnea breathing

pneum/o, pneumon/o, pneu- lung, air
pulm/o, pulmon/o lung

sinus/o sinus

somn/o sleep

spir/o to breathe

thorac/o, -thorax chest, pleural cavity

OOoooooooooooooo

trache/o, trachea windpipe

Medical Terms

alveoli (al-VEE-oh-lye)

anoxia (ah-NOCK-see-ah)

antitussive (an-tih-TUSS-iv)

aphonia (ah-FOH-nee-ah)

asbestosis (ass-beh-STOH-sis)

asphyxia (ass-FICK-see-ah)

asthma (AZ-mah)

atelectasis (at-ee-LEK-tah-sis)
bradypnea (brad-ihp-NEE-ah)
bronchodilator (brong-koh-dye-LAY-tor)
bronchorrhea (brong-koh-REE-ah)
bronchoscopy (brong-KOS-koh-pee)
bronchospasm (brong-koh-spazm)
Cheyne-Stokes respiration (CHAYN-STOHKS)
croup (KROOP)

cyanosis (sigh-ah-NOH-sis)

cystic fibrosis (SIS-tick figh-BROH-sis)

Ooobooooooogoooggoo
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Vocabulary Related to THE RESPIRATORY SYSTEM

diphtheria (dif-THEE-ree-ah)
dysphonia (dis-FOH-nee-ah)
dyspnea (DISP-nee-ah)
emphysema (em-fih-SEE-mah)
empyema (em-pye-EE-mah)
endotracheal intubation (en-doh-TRAY-
kee-al in-too-BAY-shun)
epistaxis (ep-ih-STACK-sis)
hemoptysis (hee-MOP-tih-sis)
hemothorax (hee-moh-THOH-racks)
hypercapnia (high-per-KAP-nee-ah)
hyperpnea (high-perp-NEE-ah)
hypopnea (high-poh-NEE-ah)
hypoxemia (high-pock-SEE-mee-ah)
hypoxia (high-POCK-see-ah)
laryngectomy (lar-in-JECK-toh-mee)
laryngitis (lar-in-JIGH-tis)
laryngoscopy (lar-ing-GOS-koh-pee)
laryngospasm (lah-RING-goh-spazm)
mediastinum (mee-dee-as-TYE-num)
nebulizer (NEB-you-lye-zer)
otolaryngologist (oh-toh-lar-in-GOL-oh-jist)
pertussis (per-TUS-is)
pharyngitis (fah-rin-JIGH-tis)
phlegm (FLEM)
pleurisy (PLOOR-ih-see)
pleurodynia (ploor-oh-DIN-ee-ah)
pneumoconiosis (new-moh-koh-nee-OH-sis)
pneumonectomy (new-moh-NECK-toh-mee)
pneumonia (new-MOH-nee-ah)
pneumothorax (new-moh-THOR-racks)
polysomnography (pol-ee-som-NOG-rah-fee)
pulmonologist (pull-mah-NOL-oh-jist)
pulse oximeter (ock-SIM-eh-ter)
pyothorax (pye-oh-THOH-racks)
sinusitis (sigh-nuh-SIGH-tis)
sleep apnea (AP-nee-ah)
spirometer (spih-ROM-eh-ter)
tachypnea (tack-ihp-NEE-ah)
thoracentesis (thoh-rah-sen-TEE-sis)
thoracotomy (thoh-rah-KOT-toh-mee)
tracheostomy (tray-kee-0S-toh-mee)
tracheotomy (tray-kee-OT-oh-mee)
tuberculosis (too-ber-kew-LOH-sis)
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LEARNING GOALS |

On completion of this chapter, you should be able to:

1. Describe the major functions of the respira- 3. Recognize, define, spell, and pronounce the

tory system. primary terms related to the pathology and
the diagnostic and treatment procedures of
the respiratory system.

2. Name and describe the structures of the
respiratory system.

B FUNCTIONS OF THE B STRUCTURES OF THE
RESPIRATORY SYSTEM RESPIRATORY SYSTEM

The functions of the respiratory system are to: The respiratory system supplies the blood with oxygen
B Deliver air to the lungs. for transportation to the cells in all parts of the body
(Figure 7.1). Oxygen is vital to the survival and function

B Convey oxygen from the inhaled air to the blood for
of these cells. The respiratory system also removes carbon

delivery to the body cells. )
dioxide and some water waste from the body. For descrip-

B Expel the waste products (carbon dioxide and a small
amount of water) returned to the lungs by the blood
through exhalation.

tive purposes, the respiratory system is divided into upper
and lower respiratory tracts (Figures 7.1 and 7.2).

B The upper respiratory tract consists of the nose (nos-

trils), mouth, pharynx, epiglottis, larynx, and trachea.
speech possible. (Figure 7.2)

B Produce the airflow through the larynx that makes

Nasopharynx N Nasal cavity
Oropharynx
Laryngopharynx Epiglots
Larynx

Trachea

Lung
Bronchus

Bronchiole

Alveolar duct
Alveolar sacs
Diaphragm
Alveoli

© Delmar, Cengage Learning (2013)

FIGURE 7.1 Structures of the respiratory system.
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Pharyngeal tonsil

Frontal sinus

Nasal cavity

Palatine tonsil

Oropharynx

Lingual tonsil

Laryngopharynx

Nasopharynx

Epiglottis

Vocal cords

Esophagus

Trachea

FIGURE 7.2 Structures of the upper respiratory tract.

B The lower respiratory tract consists of the bronchial
tree and lungs. These structures are located within and
protected by the thoracic cavity (thoh-RAS-ick), or
thorax, also known as the rib cage.

B The upper respiratory tract and the bronchial tree

of the lower respiratory tract are sometimes referred
to as the airway.

The Nose

Air enters the body through the nose and passes through
the nasal cavity, which is the interior portion of the nose.

B The nostrils are the external openings of the nose.

B The nasal septum (NAY-zal SEP-tum) is a wall of
cartilage that divides the nose into two equal sections.
A septum is a wall that separates two chambers.

H Cilia (SIL-ee-ah), the thin hairs located just inside
the nostrils, filter incoming air to remove debris.
The nostrils are the external openings of the nose.

B Mucous membranes (MYOU-kus) line the nose.
These specialized tissues also line the digestive,
reproductive, and urinary systems as well as other
parts of the respiratory system.

Tracheal cartilages

© Delmar, Cengage Learning (2013)

B Mucus (MYOU-kus) is a slippery secretion produced
by the mucous membranes that protects and
lubricates these tissues. In the nose, mucus helps
moisten, warm, and filter the air as it enters. Notice
that mucous and mucus have different spellings;
however, they share the same pronunciation.
Mucous is the name of the tissue (which comes
first, both anatomically and alphabetically); mucus
is the secretion that flows from the tissue.

B The olfactory receptors (0l-FACK-toh-ree) are nerve
endings that act as the receptors for the sense of smell.
They are also important to the sense of taste. These
receptors are located in the mucous membrane in the
upper part of the nasal cavity.

The Tonsils

The tonsils and adenoids are part of the lymphatic sys-
tem described in Chapter 6. They help protect the body
from infection coming through the nose or the mouth.
The tonsils, also called the palatine tonsils, are located
at the back of the mouth. The adenoids, also called the
nasopharyngeal tonsils, are higher up, behind the nose
and the roof of the mouth.
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The Paranasal Sinuses

The paranasal sinuses, which are air-filled cavities lined
with mucous membrane, are located in the bones of the
skull (para- means near, nas means nose, and -al means
pertaining to). A sinus can be a sac or cavity in any organ
or tissue; however, the term sinus most commonly refers
to the paranasal sinuses.

The functions of these sinuses are (1) to make the
bones of the skull lighter, (2) to help produce sound by
giving resonance to the voice, and (3) to produce mucus
to provide lubrication for the tissues of the nasal cavity.
The sinuses are connected to the nasal cavity via short
ducts. The four pairs of paranasal sinuses are located on
either side of the nose and are named for the bones in
which they are located.

B The frontal sinuses are located in the frontal bone just
above the eyebrows. An infection here can cause
severe pain in this area.

B The sphenoid sinuses, which are located in the sphe-
noid bone behind the eye and under the pituitary
gland, are close to the optic nerves, and an infection
here can damage vision.

B The maxillary sinuses, which are the largest of the
paranasal sinuses, are located in the maxillary bones
under the eyes. An infection in these sinuses can cause
pain in the posterior maxillary teeth.

Bl The ethmoid sinuses, which are located in the eth-
moid bones between the nose and the eyes, are irreg-
ularly shaped air cells that are separated from the
orbital (eye) cavity by only a thin layer of bone.

The Pharynx

The pharynx (FAR-inks), which is commonly known as

the rhroat, receives the air after it passes through the

nose or mouth, as well as food. (Its role in the digestive

system is discussed in Chapter 8.)

The pharynx is made up of three divisions

(Figure 7.2):

B The nasopharynx (nay-zoh-FAR-inks), which is the
first division, is posterior to the nasal cavity and con-
tinues downward to behind the mouth (nas/o means
nose, and -pharynx means throat). This portion of the
pharynx is used only by the respiratory system for the
transport of air and opens into the oropharynx.

B The oropharynx (oh-roh-FAR-inks), which is the second
division, is the portion that is visible when looking
into the mouth (or/o means mouth, and -pharynx

means throat). The oropharynx is shared by the

respiratory and digestive systems and transports
air, food, and fluids downward to the laryngopharynx.
B The laryngopharynx (lah-ring-goh-FAR-inks), which
is the third division, is also shared by both the respi-
ratory and digestive systems (laryng/o means larynx,
and -pharynx means throat). Air, food, and fluids
continue downward to the openings of the esophagus
and trachea where air enters the trachea and food and
fluids flow into the esophagus. See the later section
“Protective Swallowing Mechanisms.”

Larynx

The larynx (LAR-inks), also known as the voice box, is a
triangular chamber located between the pharynx and the
trachea (Figure 7.3).

B The larynx is protected and supported by a series of
nine separate cartilages. The thyroid cartilage is the
largest, and when enlarged it projects from the front of
the throat and is commonly known as the Adam’s
apple.

B The larynx contains the vocal cords. During breathing,
the cords are separated to let air pass. During speech,
they close together, and sound is produced as air is
expelled from the lungs, causing the cords to vibrate
against each other.

Protective Swallowing Mechanisms

The respiratory and digestive systems share part of the
pharynx. During swallowing, there is the risk of a blocked
airway or aspiration pneumonia caused by food or water
going into the trachea and entering the lungs, instead of

Anterior

i

A — Epiglottisf__‘_/"__.

— Base of the —
m’\ tongue 4

Vocal cords

Trachea

Esophagus
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Posterior

FIGURE 7.3 View of the larynx and vocal cords from
above. Shown on the left, the vocal cords are open during
breathing. On the right, the vocal cords vibrate together
during speech.
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FIGURE 7.4 The trachea, bronchial tree, and alveoli.

going into the esophagus. Two protective mechanisms act
automatically during swallowing to ensure that only air
goes into the lungs:

B The soft palate, which is the muscular posterior portion
of the roof of the mouth, moves up and backward during
swallowing to close off the nasopharynx. This prevents
food or liquid from going up into the nose. Structures of
the mouth are discussed further in Chapter 8.

B At the same time, the epiglottis (ep-ih-GLOT-is),
which is a lid-like structure located at the base of the
tongue, swings downward and closes off the laryngo-
pharynx so that food does not enter the trachea and
the lungs.

The Trachea

B The role of the trachea (TRAY-kee-ah) is to transport
air to and from the lungs. This tube, which is com-
monly known as the , is located directly in

front of the esophagus.

B The trachea is held open by a series of flexible
C-shaped cartilage rings that make it possible for the
trachea to compress so that food can pass down the
esophagus (Figure 7.4).

StudyWARE EXTESTTE

Watch the Respiratory Safeguards animation
in the StudyWARE™.

The Bronchi

The bronchi (BRONG-kee) are two large tubes, also
known as , which branch out from the
trachea and convey air into the two lungs (singular, bron-
chus, pronounced BRONG-kus). Because of the similarity
of these structures to an inverted tree, this is referred to

as the (Figures 7.1 and 7.4).

B Within the lung, each primary bronchus divides and
subdivides into increasingly smaller bronchioles
(BRONG-kee-ohlz), which are the smallest branches of
the bronchi.

The Alveoli

Alveoli (al-VEE-oh-lye), also known as , are the
very small grapelike clusters found at the end of each
bronchiole (singular, alveolus, pronounced al-VEE-
oh-lus). The alveoli are where the exchange of oxygen
and carbon dioxide takes place. Each lung contains mil-
lions of alveoli (Figures 7.1 and 7.4).

B During respiration, the alveoli are filled with air from
the bronchioles.

B A network of microscopic pulmonary capillaries sur-
rounds the alveoli. Pulmonary (PULL-mah-nair-ee)
means relating to or affecting the lungs.

B The exchange of oxygen and carbon dioxide between
the air inside the alveoli and the blood in the pulmo-
nary capillaries occurs through the thin, elastic walls of
the alveoli.

B The alveoli produce a detergent-like substance, known
as a , which reduces the surface tension of
the fluid in the lungs. This makes the alveoli more
stable so they do not collapse when an individual
exhales. Premature babies often lack adequate
surfactant.

The Lungs

The lungs, which are the essential organs of respiration,
are divided into lobes (Figure 7.5). A
or part of an organ.

is a subdivision

B The right lung is larger and has three lobes: the
upper, middle, and lower (or superior, middle, and
inferior).

B The left lung has only two lobes, the upper and lower,
due to space restrictions because the heart is located
on that side of the body.
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Left lung

FIGURE 7.5 External view of the lungs. Note the three lobes of the right lung and the two lobes of the left lung.

The Mediastinum

The mediastinum (mee-dee-as-TYE-num) is the middle
section of the chest cavity and is located between the
lungs. This cavity contains connective tissue and organs,
including the heart and its veins and arteries, the esoph-
agus, trachea, bronchi, the thymus gland, and lymph
nodes (Figure 7.6).

The Pleura

The pleura (PLOOR-ah) is a thin, moist, and slippery
membrane that covers the outer surface of the lungs
and lines the inner surface of the thoracic cavity
(Figure 7.6).

B The parietal pleura (pah-RYE-eh-tal) is the outer layer
of the pleura. It lines the walls of the thoracic cavity,
covers the diaphragm, and forms the sac containing
each lung. The parietal pleura is attached to the chest
wall. Parietal means relating to the walls of a cavity.

B The visceral pleura (VIS-er-al), which is the inner
layer of pleura that covers each lung, is attached
directly to the lungs. Visceral means relating to the
internal organs.

B The pleural cavity, also known as the pleural space, is
the thin fluid-filled space between the parietal and
visceral pleural membranes. The fluid acts as a lubri-
cant, allowing the membranes to slide easily over each
other during respiration.

The Diaphragm

The diaphragm (DYE-ah-fram), also known as the rh0-
racic diaphragm, is a dome-shaped sheet of muscle
that separates the thoracic cavity from the abdomen. It
is the contraction and relaxation of this muscle that
makes breathing possible.

B The phrenic nerves (FREN-ick) stimulate the dia-
phragm and cause it to contract (Figure 7.7).
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FIGURE 7.6 The pleura allows the lungs to move smoothly within the chest.

© Delmar, Cengage Learning (2013)

FIGURE 7.7 The diaphragm is controlled by the phrenic
nerves.

B Note: the word diaphragm refers to a dividing
structure, so the term is also used to describe a
contraceptive device that separates the vagina from
the cervix.

B RESPIRATION

Respiration, or breathing, is the exchange of oxygen for
carbon dioxide that is essential to life. A single respira-
tion, or breath, consists of one inhalation and one exha-
lation (Figure 7.8). Ventilation is another word for
moving air in and out of the lungs.

Inhalation and Exhalation

Inhalation (in-hah-LAY-shun) is the act of taking in air
as the and pulls downward
(Figure 7.8 left). This action causes the thoracic cavity to
expand. This produces a vacuum within the thoracic
cavity that draws air into the lungs.

Exhalation (ecks-hah-LAY-shun) is the act of
breathing out. As the diaphragm relaxes, it moves
upward, causing the thoracic cavity to become nar-
rower. This action forces air out of the lungs (Figure 7.8
right).

diaphragm contracts
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Diaphragm
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to expand.

— During inhalation
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FIGURE 7.8 Movements of the diaphragm and thoracic cavity produce inhalation (left) and exhalation (right).

External Respiration B In this process, oxygen passes from the bloodstream

Lo L - into the cells.
External respiration is the act of bringing air in and

out of the lungs from the outside environment and B The cells give off the waste product carbon dioxide,
in the process, exchanging oxygen for carbon dioxide and this passes into the bloodstream.
(Figure 7.9). B The bloodstream transports the carbon dioxide
B As air is inhaled into the alveoli, oxygen immedi- to the lungs, where it is expelled during
ately passes into the surrounding capillaries and is exhalation.
carried by the erythrocytes (red blood cells) to all
body cells.

. - B MEDICAL SPECIALTIES RELATED
B At the same time, the waste product carbon dioxide
that has passed into the bloodstream is transported TO THE RESPIRATORY SYSTEM

into the air spaces of the lungs to be exhaled. .
B An otolaryngologist (oh-toh-lar-in-GOL-oh-jist), also
.. known as an ENT (ear, nose, throat), is a physician
Internal Respiration with specialized training in the diagnosis and treat-
Internal respiration, which is also known as cellular res- ment of diseases and disorders of the head and neck
piration, is the exchange of gases within the cells of the (ot/o means ear, laryng/o means larynx, and -ologist

blood and tissues (Figure 7.9). means specialist).



THE RESPIRATORY SYSTEM 213

Fy

4. I
~Air blown out ;
/

Alveoli

K
& (A)

Blood in
pulmonary capillaries

Blood flow

/s

* Air sucked in

Bloodm

Airways of respiratory
.:1. tree (ventilation)

External respiration (gas exchange between air in
alveoli and blood in pulmonary capillaries)

Tissue cells

002'

(B)

} Internal
respiration
(gas exchange
between tissue
cells

and blood in
systemic
capillaries)

systemic capillaries

© Delmar, Cengage Learning (2013)

FIGURE 7.9 External and internal respiration compared. (A) External respiration occurs in the lungs. (B) Internal respiration

occurs at the cellular level within the blood and tissues.

H A pulmonologist (pull-mah-NOL-oh-jist) is a
physician who specializes in diagnosing and
treating diseases and disorders of the respiratory
system (pulmon means lung, and -ologist means
specialist).

B A thoracic surgeon performs operations on the organs
inside the thorax, or chest, including the heart, lungs,
and esophagus.

B PATHOLOGY OF THE
RESPIRATORY SYSTEM

Chronic Obstructive Pulmonary
Disease

Chronic obstructive pulmonary disease (COPD) is a
group of lung diseases in which the bronchial airflow is

obstructed, making it hard to breathe. Chronic obstruc-
tive pulmonary disease, which is most often caused by
long-term smoking, is generally permanent and progres-
sive. Most people with COPD suffer from two related con-
ditions: chronic bronchitis and emphysema.

Chronic Bronchitis

Chronic bronchitis (brong-KYE-tis) is a disease in
which the airways have become inflamed due to recur-
rent exposure to an inhaled irritant, usually cigarette
smoke (bronch means bronchus, and -itis means
inflammation). An increase in the number and size of
mucus-producing cells results in excessive mucus pro-
duction and a thickening of the walls of the air passages.
This causes chronic coughing, difficulty getting air in
and out of the lungs, and sometimes also bacterial lung
infections.



214 CHAPTER 7

Emphysema

Emphysema (em-fih-SEE-mah) is the progressive, long-
term loss of lung function, usually due to smoking.
Emphysema is characterized by (1) a decrease in the
total number of alveoli, (2) the enlargement of the
remaining alveoli, and (3) the progressive destruction of
the walls of these remaining alveoli.

As the alveoli are destroyed, breathing becomes
increasingly rapid, shallow, and difficult. In an effort to
compensate for the loss of capacity, the lungs chronically
overinflate and the rib cage stays partially expanded all
the time, resulting in a slightly rounded shape called a
barrel chest (Figure 7.10).

Asthma

Asthma (AZ-mah) is a chronic inflammatory disease
of the bronchial tubes, often triggered by an allergic
reaction. Asthma is characterized by episodes of severe
breathing difficulty, coughing, and wheezing. These
episodes are known as asthmatic attacks.

Wheezing is a breathing sound caused by a partially
obstructed airway. The frequency and severity of asth-
matic attacks is influenced by a variety of factors,
including allergens, environmental agents, exercise, and
infection.

Alveoli in
emphysema

alveolar
structure

\ Original
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(A)

B Figure 7.11A shows the exterior of the airway before an
attack. Figure 7.11B shows the factors within and sur-

rounding the airway that cause breathing difficulty
during an attack.

B Airway inflammation is the swelling and clogging
of the bronchial tubes with mucus. This usually
occurs after the airway has been exposed to inhaled
allergens.

H A bronchospasm (brong-koh-spazm) is a contraction
of the smooth muscle in the walls of the bronchi and
bronchioles, tightening and squeezing the airway shut
(bronch/o means bronchi, and -spasm means invol-
untary contraction).

B Exercise-induced asthma is the narrowing of the air-
ways that develops after 5 to 15 minutes of physical
exertion. This also can be due to cold weather or
allergies.

B A person who suffers from asthma is known as an
asthmatic.

CITTUARIE connecrion

Watch the Asthma animation in the
StudyWARE™.,
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(B)

FIGURE 7.10 Emphysema. (A) Changes in the alveoli as the disease progresses. (B) Lateral x-ray showing lung enlarge-
ment and abnormal barrel chest in emphysema. (Note: the short white lines shown in the x-ray are surgical clips.)
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FIGURE 7.11 Changes in the airways during an asthma episode. (A) Before the episode, the muscles are relaxed and the
airways are open. (B) During the episode, the muscles tighten and the airways fill with mucus.

B UPPER RESPIRATORY DISEASES

Upper respiratory infections (URI) and acure
nasopharyngitis are among the terms used to
describe the common cold. An upper respiratory
infection can be caused by any one of 200 different
viruses, the most common of which is the human

rhinovirus.

Allergic rhinitis (rye-NIGH-tis), commonly referred to
as an allergy, is an allergic reaction to airborne aller-
gens that causes an increased flow of mucus (rhin
means nose, and -itis means inflammation). Allergies
are discussed in Chapter 6.

Croup (KROOP) is an acute respiratory infection

in children and infants characterized by obstruction
of the larynx, hoarseness, and swelling around

the vocal cords resulting in a barking cough

and stridor. Stridor is a harsh, high-pitched

sound caused by a blockage present when
breathing in.

Diphtheria (dif-THEE-ree-ah) is an acute bacterial
infection of the throat and upper respiratory tract.
The diphtheria bacteria produce toxins that can
damage the heart muscle and peripheral nerves.
Through immunization the disease is now largely
prevented.

Epistaxis (ep-ih-STACK-sis), also known as a nose-
bleed, is bleeding from the nose that may be caused by
dry air, an injury, medication to prevent blood clotting,
or high blood pressure.

B Influenza (in-flew-EN-zah), also known as the f7u, is

an acute, highly contagious viral infection character-
ized by respiratory inflammation, fever, chills, and
muscle pain. Influenza is spread by respiratory dro-
plets and occurs most commonly in epidemics during
the colder months. There are many strains of the
influenza virus. Some strains can be prevented by
annual immunization.

Pertussis (per-TUS-is), also known as whooping
cough, is a contagious bacterial infection of the upper
respiratory tract that is characterized by recurrent
bouts of a paroxysmal cough, followed by breathless-
ness and a noisy inspiration. Paroxysmal means sud-
den or spasmlike. Childhood immunization against
diphtheria, pertussis, and tetanus are given together
(DPT); however, the incidence of pertussis is on the rise.

Rhinorrhea (rye-noh-REE-ah), also known as a
runny nose, is the watery flow of mucus from the nose
(rhin/o means nose, and -rrhea means abnormal
discharge).

Sinusitis (sigh-nuh-SIGH-tis) is an inflammation of
the sinuses (sinus means sinus, and -itis means
inflammation).

Pharynx and Larynx
B Pharyngitis (fah-rin-JIGH-tis), also known as a sore

throat, is an inflammation of the pharynx (pharyng
means pharynx, and -itis means inflammation). It is
often a symptom of a cold, flu, or sinus infection.
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B A laryngospasm (lah-RING-goh-spazm) is the sudden
spasmodic closure of the larynx (laryng/o means
larynx, and -spasm means a sudden involuntary
contraction). It is sometimes associated with
gastroesophageal reflux disease (GERD), which is
discussed in Chapter 8.

Voice Disorders

B Aphonia (ah-FOH-nee-ah) is the loss of the ability
of the larynx to produce normal speech sounds
(a- means without, phon means sound or voice, and
-ia means abnormal condition).

B Dysphonia (dis-FOH-nee-ah) is difficulty in speaking,
which may include any impairment in vocal quality,
including hoarseness, weakness, or the cracking of a
boy’s voice during puberty (dys- means bad, phon
means sound or voice, and -ia means abnormal
condition).

B Laryngitis (lar-in-JIGH-tis) is an inflammation of
the larynx (laryng means larynx, and -itis means
inflammation). This term is also commonly used to
describe voice loss that is caused by this
inflammation.

Trachea and Bronchi

B Tracheorrhagia (tray-kee-oh-RAY-jee-ah) is bleeding
from the mucous membranes of the trachea (trache/o
means trachea, and -rrhagia means bleeding).

B Bronchiectasis (brong-kee-ECK-tah-sis) is the
permanent dilation of the bronchi, caused by
chronic infection and inflammation (bronch/i
means bronchus, and -ectasis means stretching or
enlargement).

H Bronchorrhea (brong-koh-REE-ah) is an excessive
discharge of mucus from the bronchi (bronch/o
means bronchus, and -rrhea means abnormal
flow). This is often caused by chronic bronchitis or
asthma.

Pleural Cavity

B Pleurisy (PLOOR-ih-see), also known as :
is an inflammation of the pleura, the membranes
that cover the lungs and line the pleural cavity.
Pleurisy, which causes pleurodynia, may result from
trauma, tuberculosis, connective tissue disease, or an
infection (pleur means pleura, and -isy is a noun
ending).

Pleurodynia (ploor-oh-DIN-ee-ah) is a sharp pain

that occurs when the inflamed membranes rub against
each other with each inhalation (pleur/o means
pleura, and -dynia means pain).

Pleural effusion (eh-FEW-zhun) is the excess accu-
mulation of fluid in the pleural space. This produces a
feeling of breathlessness because it prevents the lung
from fully expanding. is the escape of fluid
from blood or lymphatic vessels into the tissues or into
a body cavity (Figure 7.12).

Pyothorax (pye-oh-THOH-racks), also known as

, is the presence of pus in the
pleural cavity between the layers of the pleural mem-
brane (py/o means pus, and -thorax means chest).

Empyema (em-pye-EE-mah) refers to a collection of
pus in a body cavity.

Hemothorax (hee-moh-THOH-racks) is a collection of
blood in the pleural cavity (hem/o means blood, and
-thorax means chest). This condition often results
from chest trauma, such as a stab wound, or it can be
caused by disease or surgery.

A pneumothorax (new-moh-THOR-racks) is the accu-
mulation of air in the pleural space resulting in a pres-
sure imbalance that causes the lung to fully or partially
collapse (pneum/o means lung or air, and -thorax
means chest). This can have an external cause, such as
a stab wound through the chest wall, or can occur when
there is a lung-disease-related rupture in the pleura that
allows air to leak into the pleural space (Figure 7.13).

Lungs
B Acute respiratory distress syndrome (ARDS) is a lung

condition usually caused by trauma, pneumonia, smoke
or fumes, inhaled vomit, or sepsis. is a systemic

Lung

Pleura
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FIGURE 7.12 In pleural effusion, excess fluid in the pleural
cavity prevents the lung from fully expanding.
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FIGURE 7.13 Pneumothorax is an accumulation of air or
gas in the pleural space that causes the lung to collapse.
In the left lung, a perforation in the pleura allowed air to
escape into the pleural space.

bacterial infection in the bloodstream. ARDS is a life-
threatening condition in which inflammation in the

lungs and fluid in the alveoli lead to low levels of oxygen
in the blood.

B Atelectasis (at-ee-LEK-tah-sis), or | is
the incomplete expansion of part or all of a lung due to
a blockage of the air passages or pneumothorax (atel
means incomplete, and -ectasis means stretching or
enlargement).

B Pulmonary edema (eh-DEE-mah) is an accumulation
of fluid in lung tissues, especially the alveoli.
means swelling. Pulmonary edema is often a symptom
of heart failure and is discussed in Chapter 5.

B Pulmonary embolism (EM-boh-lizm) is the sudden
blockage of a pulmonary artery by foreign matter or by
an embolus that has formed in the leg or pelvic region.

B Pneumorrhagia (new-moh-RAY-jee-ah) is bleeding
from the lungs (pneum/o means lungs, and -rrhagia
means bleeding).

Tuberculosis

Tuberculosis (too-ber-kew-LOH-sis) (TB), which is an
infectious disease caused by Mycobacterium tuberculosis,
usually attacks the lungs; however, it can also affect other
parts of the body. Pleurisy and coughing up blood
(hemoptysis) can be symptoms of TB in the lungs.

B TB occurs most commonly in individuals whose
immune systems are weakened by another condition
such as AIDS. A healthy individual can carry latent TB

without showing symptoms of the disease.
means present but not active.

] is a dangerous form
of tuberculosis because the germs have become resis-
tant to the effect of the primary TB drugs.

Pneumonia Named for the Affected
Lung Tissue

Pneumonia (new-MOH-nee-ah) is a serious inflamma-
tion of the lungs in which the alveoli and air passages
fill with pus and other fluids (pneumon means lung, and
-ia means abnormal condition). Pneumonia is most com-
monly caused by an infection and often follows a cold,
flu, chronic illness, or other condition that weakens the
immune system and its ability to stave off infection.
There are two types of bacterial pneumonia named
for the parts of the lungs affected (Figure 7.14). These are:

B Bronchopneumonia (brong-koh-new-MOH-nee-ah)
is a localized form of pneumonia that often affects the
bronchioles (bronch/o means bronchial tubes,
pneumon means lung, and -ia means abnormal
condition). Bronchopneumonia often leads to lobar
pneumonia.

B Lobar pneumonia affects larger areas of the lungs,
often including one or more sections, or lobes, of a
lung. is lobar pneumonia involv-
ing both lungs and is usually a form of bacterial
pneumonia.

Pneumonia Named for the Causative
Agent

As many as 30 causes of pneumonia have been identified;
however, the most common causative agents are air pol-
lution, bacteria, fungi, viruses, and inhaled liquid or
chemicals.

B Aspiration pneumonia (ass-pih-RAY-shun) can occur
when a foreign substance, such as vomit, is inhaled
into the lungs. As used here, means inhal-

ing or drawing a foreign substance into the upper

respiratory tract.

B Bacterial pneumonia is most commonly caused by
Streptococcus pneumoniae.
is the only form of pneumonia that can be prevented
through vaccination.

B Community-acquired pneumonia is a type of pneu-
monia that results from contagious infection outside of
a hospital or clinic.
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FIGURE 7.14 Types of pneumonia are usually named for the area of the lung that is involved, or for the causative agent.
(A) Lobar pneumonia affects larger areas of the lungs. (B) Bronchopneumonia affects the bronchioles and surrounding

alveoli.

B Hospital-acquired pneumonia, or nosocomial pneu-
monia, is a type of pneumonia contracted during a
stay in the hospital when a patient’s defenses are
impaired. Patients on a respirator are particularly at
risk. Nosocomial means hospital-acquired.

B Walking pneumonia, also known as mycoplasma
pneumonia, is a milder but longer-lasting form of the
disease caused by the bacteria Mycoplasma pneumo-
niae. It gets its name from the fact that the patient is
often not bedridden.

B Pneumocystis pneumonia (new-moh-SIS-tis new-
MOH-nee-ah) is an opportunistic infection caused by
the yeast-like fungus Pneumocystis carinii. Opportu-
nistic infections are discussed in Chapter 6.

B Viral pneumonia, which can be caused by several
different types of viruses, accounts for approximately a
third of all pneumonias.

Interstitial Lung Disease

Interstitial lung disease (in-ter-STISH-al) refers to a
group of almost 200 disorders that cause inflammation
and scarring of the alveoli and their supporting structures.
Interstitial means relating to spaces within or around a
tissue or an organ. In these lung conditions the tissue
around the alveoli becomes scarred or stiff, leading to a
reduction of oxygen being transferred to the blood.

B Pulmonary fibrosis (figh-BROH-sis), or inferstitial

fibrosis, is the progressive formation of scar tissue in
the lung, resulting in decreased lung capacity and

increased difficulty in breathing (fibros means fibrous
connective tissue, and -is is the noun ending). Fibrosis
is a condition in which normal tissue is replaced by
fibrotic (hardened) tissue.

Many connective tissue diseases such as rheumatoid
arthritis, scleroderma, and lupus can cause pulmonary fibro-
sis, as can environmental toxins such as asbestos and silica.
Pulmonary fibrosis can also occur without a known cause.

Environmental and Occupational
Interstitial Lung Diseases

B Pneumoconiosis (new-moh-koh-nee-OH-sis) is any
fibrosis of the lung tissues caused by dust in the lungs
after prolonged environmental or occupational contact
(pneum/o means lung, coni means dust, and -osis
means abnormal condition or disease).

B Anthracosis (an-thrah-KOH-sis), also known as coal
miner’s pneumoconiosis or black lung disease, is
caused by coal dust in the lungs (anthrac means coal
dust, and -osis means abnormal condition or disease).

M Asbestosis (ass-beh-STOH-sis) is caused by asbestos
particles in the lungs and usually occurs after working
with asbestos (asbest means asbestos, and -osis means
abnormal condition or disease).

M Silicosis (sill-ih-KOH-sis) is caused by inhaling
silica dust in the lungs and usually occurs after working
in occupations including foundry work, quarrying,
ceramics, glasswork, and sandblasting (silic means
glass, and -osis means abnormal condition or disease).
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FIGURE 7.15 Photographs of actual lung and heart specimens. (A) Healthy lungs of a nonsmoker. (B) Damaged lungs of a

smoker.

Cystic Fibrosis

Cystic fibrosis (SIS-tick figh-BROH-sis) is a life-
threatening genetic disorder in which the lungs and pan-
creas are clogged with large quantities of abnormally
thick mucus. This results in damage to the lungs, poor
growth, and nutritional deficiencies. Treatments for cystic
fibrosis include:

B Pancreatic enzymes to aid the digestive system
B Antibiotics to prevent and treat lung infections
B Bronchodilators to keep airways open

B Chest percussion, which is a therapeutic technique to
remove excess mucus from the lungs. This is often
performed with the patient positioned at an angle to
allow gravity to help drain the secretions. Percussion is
described in Chapter 15.

Lung Cancer

Lung cancer, which is the leading cause of cancer death
in the United States, is a condition in which cancer cells
form in the tissues of the lung. Important risk factors for
lung cancer are smoking and inhaling secondhand smoke
(Figure 7.15).

Breathing Disorders

The general term breathing disorders describes abnor-
mal changes in the rate or depth of breathing. Specific
terms describe in greater detail the changes that are
occurring (Figure 7.16).

B Eupnea (youp-NEE-ah) is easy or normal breathing
(eu- means good, and -pnea means breathing). This is
the baseline for judging some breathing disorders
(Figure 7.16A). Eupnea is the opposite of apnea.

B Apnea (AP-nee-ah) is the temporary absence of
spontaneous respiration (a- means without, and -pnea
means breathing) (Figure 7.16D). It is a common
respiratory problem in premature infants. Apnea is the
opposite of eupnea.

B Bradypnea (brad-ihp-NEE-ah) is an abnormally slow
rate of respiration, usually of less than 10 breaths per
minute (brady- means slow, and -pnea means
breathing) (Figure 7.16C). Bradypnea is the opposite
of tachypnea.

B Cheyne-Stokes respiration (CHAYN-STOHKS) is an
irregular pattern of breathing characterized by alternat-
ing rapid or shallow respiration followed by slower res-
piration or apnea (Figure 7.16E). This pattern sometimes
occurs in comatose patients or those nearing death.

B Tachypnea (tack-ihp-NEE-ah) is an abnormally rapid
rate of respiration usually of more than 20 breaths per
minute (tachy- means rapid, and -pnea means breathing)
(Figure 7.16B). Tachypnea is the opposite of bradypnea.

B Dyspnea (DISP-nee-ah), also known as shoriness of
breath (SOB), is difficult or labored breathing (dys-
means painful, and -pnea means breathing). Shortness
of breath is frequently one of the first symptoms of
heart failure. It can also be caused by strenuous
physical exertion or can be due to lung damage that
produces dyspnea even at rest.
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FIGURE 7.16 Respiratory patterns. (A) Eupnea is normal breathing. (B) Tachypnea is abnormally rapid breathing.
(C) Bradypnea is abnormally slow breathing. (D) Apnea is the absence of breathing. (E) Cheyne-Stokes is an alternating

series of abnormal patterns.

B Hyperpnea (high-perp-NEE-ah), which is commonly
associated with exertion, is breathing that is deeper
and more rapid than is normal at rest (hyper- means
excessive, and -pnea means breathing). Hyperpnea
may also occur at high altitude, or be caused by
anemia or sepsis. Hyperpnea is the opposite of
hypopnea.

H Hypopnea (high-poh-NEE-ah) is shallow or slow
respiration (hypo- means decreased, and -pnea
means breathing). Hypopnea is the opposite of
hyperpnea.

B Hyperventilation (high-per-ven-tih-LAY-shun) is an
abnormally rapid rate of deep respiration that is usu-
ally associated with anxiety (hyper- means excessive,
and -ventilation means breathing). This decreases the
level of carbon dioxide in the blood, causing dizziness
and tingling in the fingers and toes.

Sleep-Related Breathing Disorders

Sleep related breathing disorders are characterized by
disruptions of normal breathing patterns that only occur
during sleep and are associated with higher risks of car-
diovascular disease and strokes.

B Sleep apnea is a potentially serious disorder in which
breathing repeatedly stops and starts during sleep for
long-enough periods to cause a measurable decrease
in blood oxygen levels. Obstruciive sleep apnea is
caused by the muscles at the back of the throat relax-
ing and narrowing the airways.

B Snoring, which can be a symptom of sleep apnea, is
noisy breathing caused by vibration of the soft palate.

Coughing

B Expectoration (eck-SPEK-toh-rate) is the act of
coughing up and spitting out saliva, mucus, or other
body fluid (expector/o means to cough up, and -ation
means state or action).

B Hemoptysis (hee-MOP-tih-sis) is the expectoration of
blood or blood-stained sputum derived from the lungs
or bronchial tubes as the result of a pulmonary or
bronchial hemorrhage (hem/o means blood, and
-ptysis means spitting).

Lack of Oxygen

B Airway obstruction, commonly known as choking,
occurs when food or a foreign object partially or
completely blocks the airway and prevents air from
entering or leaving the lungs. This can be a life-
threatening emergency requiring immediate action
through the performance of the abdominal thrust
maneuver. This is also known as the Heimlich
maneuver.

B Anoxia (ah-NOCK-see-ah) is the absence of oxygen
from the body’s tissues and organs even though there
is an adequate flow of blood (an- means without, ox
means oxygen, and -ia means abnormal condition). If
anoxia continues for more than 4 to 6 minutes, irre-
versible brain damage can occur.

B Hypoxia (high-POCK-see-ah) is the condition of hav-
ing deficient oxygen levels in the body’s tissues and
organs; however, it is less severe than anoxia (hyp-
means deficient, ox means oxygen, and -ia means
abnormal condition). This condition can be caused by
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a variety of factors, including head trauma, carbon
monoxide poisoning, suffocation, and high altitudes.
Compare with hypoxemia.

| , also known as , is
a condition that can be brought on by the decreased
oxygen in the air at higher altitudes, usually above
8,000 feet.

B Asphyxia (ass-FICK-see-ah) is the loss of conscious-
ness that occurs when the body cannot get the oxygen
it needs to function. Asphyxia can be caused by chok-
ing, suffocation, drowning, or inhaling gases such as
carbon monoxide.

| is a state of asphyxia or suffocation.
In this life-threatening condition, oxygen levels in
the blood drop quickly, carbon dioxide levels rise,
and unless the patient’s breathing is restored within
a few minutes, death or serious brain damage
follows.

B Cyanosis (sigh-ah-NOH-sis) is a bluish discoloration
of the skin and mucous membranes caused by a lack
of adequate oxygen in the blood (cyan means blue,
and -osis means abnormal condition or disease).

B Hypercapnia (high-per-KAP-nee-ah) is the abnormal
buildup of carbon dioxide in the blood (hyper- means
excessive, capn means carbon dioxide, and -ia means
abnormal condition).

B Hypoxemia (high-pock-SEE-mee-ah) is the condition
of having low oxygen levels in the blood, usually due
to respiratory disorders or heart conditions (hyp-
means deficient, ox means oxygen, and -emia means
blood). Compare with hypoxia.

B Respiratory failure (RF), also known as
, is a condition in which the level of oxygen in
the blood becomes dangerously low (hypoxemia) or
the level of carbon dioxide becomes dangerously high
(hypercapnia). It is a medical emergency that can
result from a chronic condition or develop suddenly.

B Smoke inhalation is damage to the lungs in which
particles from a fire coat the alveoli and prevent the
normal exchange of gases.

Sudden Infant Death Syndrome

Sudden infant death syndrome (SIDS) is the sudden and
unexplainable death of an apparently healthy sleeping
infant between the ages of 2 months and 6 months.
Although the cause of SIDS is still unknown, it is sus-
pected to be a heart problem or interruption in breathing.

The recommendation that infants sleep on their back
or side instead of facedown has reduced the incidence
of SIDS.

B DIAGNOSTIC PROCEDURES OF
THE RESPIRATORY SYSTEM

B The
discussed in Chapter 15. It is a count of the number of

, which is an important vital sign, is

breaths (one inhalation and one exhalation) per minute.

[ | such as rale, rhonchi, and stridor
provide information about the condition of the lungs
and pleura. These are described in Chapter 15.

H Bronchoscopy (brong-KOS-koh-pee) is the visual
examination of the bronchi using a bronchoscope
(bronch/o means bronchus, and -scopy means direct
visual examination). A is a flexible,

fiber-optic device that is passed through the nose or

mouth and down the airways. It can also be used for
operative procedures, such as tissue repair or the

removal of a foreign object.

H A chest x-ray (CXR), also known as ,is a
valuable tool for diagnosing pneumonia, lung cancer,
pneumothorax, pleural effusion, tuberculosis, and
emphysema (Figure 7.10B).

B Laryngoscopy (lar-ing-GOS-koh-pee) is the visual
examination of the larynx and vocal cords using a
flexible or rigid laryngoscope inserted through the
mouth (laryng/o means larynx, and -scopy means a
direct visual examination). isa
simpler version of this test in which the larynx is
viewed by shining a light on an angled mirror held at
the back of the soft palate.

B A peak flow meter is an inexpensive handheld
device used to let patients with asthma measure air
flowing out of the lungs, revealing any narrowing of the
airways in advance of an asthma attack (Figure 7.17).

H Polysomnography (pol-ee-som-NOG-rah-fee), also
known as a , measures physiological
activity during sleep and is often performed to detect
nocturnal defects in breathing associated with sleep
apnea (poly- means many, somn/o means sleep, and

-graphy means the process of recording).

B Pulmonary function tests (PFTs) are a group of
tests that measure volume and flow of air by using
a spirometer. These tests are measured against a norm
for the individual’s age, height, and sex.
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FIGURE 7.17 A peak flow meter is often used to measure
how quickly a patient with asthma can expel air.

B Aspirometer (spih-ROM-eh-ter) is a recording device that
measuresthe amountofairinhaled orexhaled (volume) and

the length of time required for each breath (spir/o meansto
breathe, and -meter means to measure).

H A pulse oximeter (ock-SIM-eh-ter) is an external
monitor placed on the patient’s fingertip or earlobe to
measure the oxygen saturation level in the blood (ox/i
means oxygen, and -meter means to measure). This is
a noninvasive method of assessing basic respiratory
function (Figure 7.18).

B Phlegm (FLEM) is thick mucus secreted by the tissues
lining the respiratory passages.

B Sputum (SPYOU-tum) is phlegm ejected through the
mouth that can be examined for diagnostic purposes.
Sputum cytology is a procedure in which a sample of
mucus is coughed up from the lungs and then exam-
ined under a microscope to detect cancer cells.

Tuberculosis Testing

Two kinds of tests can be used to help detect tuberculosis
infection: tuberculin skin testing and blood tests. These tests
show whether the patient is infected with TB; however, they
do not show whether the infection is latent or active.

iStockphoto/David Sucsy

FIGURE 7.18 A pulse oximeter is applied to a finger to provide continuous reassessment of the patient’s levels of

oxygenation.
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FIGURE 7.19 The metered-dose inhaler delivers medication for inhalation directly into the airways.

B Tuberculin skin testing is a screening test for
tuberculosis in which the skin of the arm is injected
with a harmless antigen extracted from TB bacteria.
The is performed using an
instrument with several small prongs called
tines.

B The Mantoux PPD skin test is considered a more
accurate skin test for diagnosing tuberculosis. A very
small amount of PPD tuberculin (a purified protein
derivative) is injected just under the top layer of the
skin on the forearm. The site is checked for a reaction
48 to 72 hours later.

A positive result indicates the possibility of exposure
to the disease, and this response warrants further testing
such as a chest x-ray and sputum cytology.

B TREATMENT PROCEDURES OF
THE RESPIRATORY SYSTEM

Medications and Their Administration

B An antitussive (an-tih-TUSS-iv), commonly known as

, is administered to prevent or relieve

coughing (anti- means against, tuss means cough, and
-ive means performs).

H A bronchodilator (brong-koh-dye-LAY-tor) is a
medication that relaxes and expands the bronchial
passages into the lungs. Patients with asthma
use short-acting bronchodilators as needed as
rescue medications, while long-acting bronchodila-
tors are used every day to control the
condition.

B A metered-dose inhaler (MDI) administers a
specific amount of a medication such as a broncho-
dilator in aerosol form. A gas propellant mixes
with the medicine to push it into the lungs
(Figure 7.19).

B A nebulizer (NEB-you-lye-zer) is an electronic device
that pumps air or oxygen through a liquid medicine to
turn it into a mist, which is then inhaled by the patient
via a face mask or mouthpiece.

Asthma Treatment

The goal of asthma treatment is to avoid the substances
that trigger symptoms and to control airway inflammation.
Most people with asthma take two kinds of medicines.

[ | , such as inhaled corticosteroids,
are long-acting medications taken daily to prevent
attacks. These medications help control inflammation
and stop the airways from reacting to the factors that
trigger the asthma.
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B Quiclk-relief, or rescue, medicines, are taken at the first
sign of an attack to dilate the airways and make breathing
easier. These medications are known as bronchodilators
and are discussed under medications. Corticosteroids
may also be given intravenously during a severe attack.

The Nose, Throat, and Larynx

B Endotracheal intubation (en-doh-TRAY-kee-al in-
too-BAY-shun) (ETT) is the passage of a tube through
the mouth into the trachea to establish or maintain an
open airway, especially when a patient is on a venti-
lator (endo- means within, trache means trachea, and
-al means pertaining to). Infubation is the insertion of
a tube, usually for the passage of air or fluids.

B Functional endoscopic sinus surgery (FESS) is a
procedure performed using an endoscope in which
chronic sinusitis is treated by enlarging the opening
between the nose and sinus.

H A laryngectomy (lar-in-JECK-toh-mee) is the surgical
removal of the larynx (laryng means larynx, and
-ectomy means surgical removal).

H A laryngotomy (lar-ing-OT-oh-mee) is a surgical
incision into the larynx, performed when the upper
part of the airway is obstructed (laryng means larynx,
and -otomy means surgical incision).

B Septoplasty (SEP-toh-plas-tee) is the surgical repair or
alteration of parts of the nasal septum (sept/o means
septum, and -plasty means surgical repair).

The Trachea

B Tracheostomy (tray-kee-OS-toh-mee) is the surgical
creation of a stoma into the trachea to insert a tem-
porary or permanent tube to facilitate breathing
(trache means trachea, and -ostomy means surgically
creating an opening). The term fracheostomy is used to
refer to the surgical procedure and to the stoma itself.
As used here, a sfoma means a surgically created
opening on a body surface (Figure 7.20).

B An emergency tracheotomy (tray-kee-OT-oh-mee) is a
procedure in which an incision is made into the trachea
to gain access to the airway below a blockage (trache
means trachea, and -otomy means surgical incision).

The Lungs, Pleura, and Thorax

H A pneumonectomy (new-moh-NECK-toh-mee) is the
surgical removal of all or part of a lung (pneumon
means lung, and -ectomy means surgical removal).

© Delmar, Cengage Learning (2013)

FIGURE 7.20 A tracheostomy tube creates an open airway
for a patient unable to maintain his own airway.

H A lobectomy (loh-BECK-toh-mee) is the surgical
removal of a lobe of an organ, usually the lung, brain,
or liver (lob means lobe, and -ectomy means surgical
removal).

B Wedge resection is a surgery in which a small wedge-
shaped piece of cancerous lung tissue is removed,
along with a margin of healthy tissue around the
cancer.

B Thoracentesis (thoh-rah-sen-TEE-sis) is the surgical
puncture of the chest wall with a needle to obtain fluid
from the pleural cavity (thor/a means thorax or chest,
and -centesis means surgical puncture to remove
fluid). This procedure is performed to remove liquid
(pleural effusion) or air (pneumothorax) from the
pleural cavity.

H A thoracotomy (thoh-rah-KOT-toh-mee) is a surgical
incision into the chest walls to open the pleural cavity
for biopsy or treatment (thorac means chest, and
-otomy means surgical incision). A thoracotomy is
used to gain access to the lungs, heart, esophagus,
diaphragm, and other organs.

B Video-assisted thoracic surgery (VATS) is the
use of a thoracoscope to view the inside of the
pleural cavity through very small incisions. A
thoracoscope is a specialized endoscope used for
treating the thorax. This procedure is used to
remove small sections of cancerous tissue and
to obtain biopsy specimens to diagnose certain
types of pneumonia, infections, or tumors of the
chest wall. It is also used to treat repeatedly
collapsing lungs.
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Respiratory Therapy

B Diaphragmatic breathing, also known as abdominal
breathing, is a relaxation technique used to relieve
anxiety.

B A CPAP machine (continuous positive airway
pressure) is a noninvasive ventilation device used in
the treatment of sleep apnea. A face mask is con-
nected to a pump that creates constant air pressure
in the nasal passages, holding the airway open.
Although this does not cure sleep apnea, it does
reduce snoring and prevents dangerous apnea
disturbances.

B A BiPAP machine (bilevel positive airway pressure)
is like a CPAP machine; however, it can be set at a
higher pressure for inhaling and a lower pressure
for exhaling. It is used for sleep apnea in patients
with neuromuscular diseases or those who find the
CPAP machine uncomfortable.

B An Ambu bag, or bag valve mask, is an emergency
resuscitator used to assist ventilation (Figure 7.21). A
flexible air chamber is squeezed to force air through a
face mask into the lungs of the patient, a process
referred to as “bagging.”
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FIGURE 7.21 Emergency medical technicians use an
Ambu bag to assist ventilation.

B A ventilator, also called a respirator, is a mechanical
device for artificial respiration that is used to replace
or supplement the patient’s natural breathing
function. The ventilator forces air into the lungs;
exhalation takes place passively as the lungs
contract.

Supplemental Oxygen Therapy

Supplemental oxygen is administered when the patient
is unable to maintain an adequate oxygen saturation level
in the blood from breathing normal air. Oxygen is admin-
istered by using a compressor either flowing into a hood
or tent, or delivered directly to the patient using one of
the following devices:

B A nasal cannula is a small tube that divides into two
nasal prongs (Figure 7.22).

B A rebreather mask allows the exhaled breath to be
partially reused, delivering up to 60% oxygen.

B A non-rebreather mask allows higher levels of
oxygen to be added to the air taken in by the
patient.

Hyperbaric oxygen therapy (high-per-BARE-ik) (HBOT)
involves breathing pure oxygen in a special chamber that
allows air pressure to be raised up to three times higher
than normal. The lungs and the bloodstream are thus
able to absorb more oxygen, which is delivered through-
out the body to promote healing and fight infection.
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FIGURE 7.22 One method of delivering supplemental
oxygen is through a nasal cannula.
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B ABBREVIATIONS RELATED TO
THE RESPIRATORY SYSTEM

Table 7.1 presents an overview of the abbreviations
related to the terms introduced in this chapter. Note: To
avoid errors or confusion, always be cautious when using
abbreviations.
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Abbreviations Related to the Respiratory System

acute respiratory distress syndrome = ARDS
chronic bronchitis = Br
Cheyne-Stokes breathing = CSB

chronic obstructive pulmonary disease =
COPD

cystic fibrosis = CF
endotracheal intubation = ETT
functional endoscopic sinus surgery = FESS

hyperbaric oxygen therapy = HBOT

pulmonary function tests = PFT
respiratory failure = RF

sudden infant death syndrome = SIDS
tuberculosis = TB

upper respiratory infection = URI

ARDS = acute respiratory distress syndrome
Br = chronic bronchitis
CSB = Cheyne-Stokes breathing

COPD = chronic obstructive pulmonary disease

CF = cystic fibrosis

ETT = endotracheal intubation

FESS = functional endoscopic sinus surgery
HBOT = hyperbaric oxygen therapy

PFT = pulmonary function tests

RF = respiratory failure

SIDS = sudden infant death syndrome

TB = tuberculosis

URI = upper respiratory infection



CHAPTER

MATCHING WORD PARTS 1

Write the correct answer in the middle column.

Definition Correct Answer

7.1. nose

7.2. sleep

7.3. to breathe

7.4. throat, pharynx

7.5. larynx, throat

MATCHING WORD PARTS 2

Write the correct answer in the middle column.

Definition Correct Answer
7.6. lung
7.7. oxygen
7.8. pleura

7.9. bronchus

7.10. sound or voice

MATCHING WORD PARTS 3

Write the correct answer in the middle column.

Definition Correct Answer

7.11.  windpipe

7.12. sinus

LEARNING EXERCISES

Possible Answers

nas/o

laryng/o

pharyng/o

somn/o

spir/o

Possible Answers

bronch/o

ox/o

phon/o

pleur/o

pneum/o

Possible Answers

-pnea

pulmon/o
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7.13. lung sinus/o
7.14.  chest -thorax
7.15.  breathing trache/o
DEFINITIONS

Select the correct answer, and write it on the line provided.

7.16.

7.17.

7.18.

7.19.

7.20.

7.21.

7.22.

7.23.

7.24.

7.25.

The heart, aorta, esophagus, and trachea are located in the

dorsal cavity manubrium mediastinum pleura
The acts as a lid over the entrance to the laryngopharynx.
Adam’s apple epiglottis larynx thyroid cartilage

The innermost layer of the pleura is known as the

parietal pleura pleural space pleural cavity visceral pleura
The sinuses are located just above the eyebrows.
ethmoid frontal maxillary sphenoid

The smallest divisions of the bronchial tree are the

alveoli alveolus bronchioles bronchi

During respiration, the exchange of oxygen and carbon dioxide takes place through the walls of

the

alveoli arteries capillaries veins

The term meaning spitting blood or blood-stained sputum is

effusion epistaxis hemoptysis hemothorax

Black lung disease is the lay term for

anthracosis asbestosis pneumoconiosis silicosis
The term means an abnormally rapid rate of respiration.
apnea bradypnea dyspnea tachypnea

The term meaning any voice impairment is

aphonia dysphonia laryngitis laryngospasm



THE RESPIRATORY SYSTEM

MATCHING STRUCTURES

Write the correct answer in the middle column.

7.26.

7.27.

7.28.

7.29.

7.30.

Definition Correct Answer Possible Answers
first division of the pharynx laryngopharynx
second division of the larynx
pharynx
third division of the pharynx nasopharynx
voice box oropharynx
windpipe trachea

WHICH WORD?

Select the correct answer, and write it on the line pro