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Preface

Medical terminology is the key to unlocking a whole new world of knowledge. This
knowledge will empower you to communicate on a highly technical level about medical
disorders, disease processes, surgical procedures, and treatments. You will learn terms
that will allow you to read and interpret medical terms in reports, charts, and other
health care environments.

This text has been developed to provide you—the learner—with the skills you need to
become an effective communicator in the highly technical world of medicine. Once you
learn that medical terms have many interchangeable parts, you will realize that learning
medical terms is not as difficult as you might have thought. Couple this with the appro-
priate word building rules and you are on your way to expanding your vocabulary by
hundreds of new medical words!

Textbook Organization

First, you should familiarize yourself with the organization of this textbook and any
supplementary materials that may be available to you such as the StudyWARE™ CD-
ROM and Audio CDs. Some of the key points regarding the organization follow.

The textbook begins with Chapter 1, Word Building Rules. It is important that you
understand how word elements (parts) are put together to make up the many differ-
ent medical terms. This knowledge will enable you to build words you have never seen
before, simply by knowing the meaning of the word elements and the appropriate way
of putting the elements together to form a medical term. Always remember that if you
get confused on word building skills, you can return to Chapter 1 for guidance.

Chapters 2 through 4 concentrate on the basics of medical terminology: prefixes, suffixes,
and whole body terminology. Chapters 5 through 24 concentrate on body systems and
specialty areas of practice. The body systems are arranged in basically the same order
as most anatomy and physiology textbooks. This seems to be the most logical approach
to keeping the thought processes moving in an orderly pattern, by working from the
outside of the body inward.

Chapter Organization

The basic organization for all applicable body systems and specialty chapters includes
the following elements: chapter content, key competencies, anatomy and physiology,
vocabulary, word elements, pathological conditions, diagnostic techniques, treatments
and procedures, common abbreviations, written and audio terminology review, and
chapter review exercises.

xi



xii Preface

Chapter content and key competencies present learners with a basis for what they are about
to learn. They are then grounded with basic information about the specific body system in
the anatomy and physiology sections and proceed to the vocabulary and word elements sec-
tions to specifically learn the medical terms and word parts appropriate to that chapter. The
pathological conditions and diagnostic techniques, treatments, and procedures sections
reinforce and elaborate through basic and more extensive definitions many of the terms
that have already been introduced in the vocabulary and word part sections.

The abbreviation section presents the most common abbreviations applicable to that
chapter. The written and audio terminology review allows students to write out the
definitions and study the pronunciations for the major terms. The chapter review exer-
cises test and assess the information to which the learner has been exposed. Additional
information on some of these elements is included in the “Pedagogical Features” section
following and in the “About the Book” section.

Wiritten and Audio Terminology Review

At the end of each chapter you will find an alphabetized list of key terms introduced in
the chapter. You will write the definition of each term and check it in the glossary/index.
A phonetic pronunciation is included for each term, as well as a check box to indicate
mastery of the pronunciation. The review list can be used in a variety of ways:

@ If you have the Audio CDs available, listen to each term, pronounce it, and check
the box next to the term in your textbook once you are comfortable saying the
word.

@ Test your accuracy in transcription of medical terms. Listen to the pronunciation of
terms on the Audio CDs and key them into the computer. When the list is complete,
check your accuracy against the written list in your textbook.

® Use the list to review the key terms and their definitions and pronunciations.

Chapter Review Exercises

Each chapter has numerous review exercises designed to check your comprehension of
the chapter material. You will note that each review activity provides a space for record-
ing your score at the end of the exercise. Each exercise question is valued at 5, 10, or 20
points—with the maximum number of points possible being 100. Your goal will be to
earn a minimum 80% on each activity. You will be able to gain instant feedback on your
level of success by computing your score. Scores lower than 80% indicate a need to go
back and review that particular area.

Glossary/Index

A comprehensive glossary/index has been developed to allow you to check one place for
the page number definition of major terms in the text. Terms with glossary definitions
are in color.



118 CHAPTER 5

nits are no longer present. Lice on the eyelid and lashes require a special
ophthalmic ointment. Due to the intense itching, secondary infections can
be a concern requiring antibiotic treatment.

pemphigus A rare incurable disorder manifested by blisters in the mouth and
(PEM-fih-qus) on the skin which spread to involve large areas of the body, includ-
ing the chest, face, umbilicus, back, and groin.

These painful blisters ooze, form crusts, and put off a musty odor. The
serious risk is the secondary infection with the large areas of skin involved.
‘Treatment involves administration of drugs, prevention of excessive fluid
loss, and prevention of infection.

pilonidal cyst A closed sac located in the sacrococcygeal area of the back,
(pye-loh-NYE-dal) sometimes noted at birth as a dimple.

The cyst causes no symptoms unless it becomes acutely infected. When
the pilonidal cyst is infected, an incision and drainage are indicated—
followed by removal of the cyst or sac.

A common, noninfectious, chronic disorder of the skin manifested
by silvery-white scales covering round, raised, reddened plaques
producing itching (pruritus).

psoriasis
(soh-RYE-ah-si

The process of hyperkeratosis produces various-sized lesions occurring
mainly on the scalp, ears, extensor surfaces of the extremities, bony
rominences, and perianal and genital areas. See Figure 5-23 for a

ultraviolet t therapy in an attempt to slow the hyperkeratosis.

Figure 5-23 urtesy of Robert A. Silverman, M.D., Pediatric
Dermatology, Georgetown Universi

rosacea Rosacea is a chronic inflammatory
(1oh-ZAY-she-ah)

in disease that mainly
face. The individual has

persistent redness over the areas of the face, nose, and cheeks.

The small blood vessels of the cheeks enlarge and becotsg visible through
the skin, appearing as tiny red lines (known as telangiecta). Pimples
may also be present with rosacea, resembling teenage acne.

Rosacea occurs most often in adults between the ages of 30 to 50, especi:
those with fair skin. Rosacea may be mistaken for rosy cheeks, sunburn,
or acne. However, it differs from acne in that there are no blackheads or
whiteheads present.

Treatment is directed at controlling the symptoms. Individuals may be
advised to avoid situations (i.e., stress, sunlight, spicy foods, hot bever-

Pharmacology 913

it. See Figure 22-5B. Vaginal medications are usually given for their local
effect on the mucous membrane lining the vagina.

Advantage: easiest method for treating the specific area.

Disad: ge: no particular disad other than the fact that medi-

cations sometimes stain underwear.

topical A topical medication is one applied directly to the skin or mucous
(TOP-ih-kal) membrane for a local effect to the area.

These medications are in the form of creams, ointments, sprays, lotions,
liniments, liquids, and powders.

Advantage: easy method, convenient.

Disadvantage: slow absorption through the skin.

transdermal A method of applying a drug to unbroken skin. The drug is absorbed
trans- = across continuously and produces a systemic effect.
derm/o = skin

Medications administered by the transdermal infusion system are
packaged in an adhesive-backed disk. The disk contains a premeasured
amount of medication. When the disk is applied, the medication is
released through the skin into the bloodstream at a controlled rate, pro-
ducing a systemic effect. Examples of transdermal medications include
vasodilators such as nitroglycerin, hormones such as estrogen, and
medications used to help someone stop smoking.

-al = pertaining to

Advantage: good method for administering medications that need to be
released slowly into the bloodstream over a period of time.

Disad: ge: units can be d if they come in contact with the

skin of children or pets. There are a very limited number of drugs available
at this time that can be administered by the transdermal patch. Removal
of the patch does not guarantee immediate stoppage of absorption of the
medication should an adverse reaction occur. See Figure 22-6.

Figure 22-6 Transdermal delivery system

parenteral
(par-EN-ter-al)

Any route of admini;
€.g., topical, inhalation or injection.
par- = apart from

enter/o = intestine €€ Parerrerat ToT Thjection must be 1n a liquid form and admin-
“al = pertaining to istered by one of the following four methods: intradermal, intramuscular,
intravenous or subcutaneous See Figure 22-7.

intradermal A small amount of medication is injected just beneath the
(in-trah-der-mal) epidermis.

intra- = within

derm/o = skin Intradermal injections are used for allergy testing, tuberculin skin testing,

-al = pertaining to and some vaccinations.
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Special Features

Simple to Complex
Definitions

The presentation of medical terms and conditions
in this textbook presents the opportunity to learn
a simple basic definition of a word (along with
its component parts) or to learn the basic defini-
tion along with a more comprehensive discussion
of the disease process, diagnostic techniques and
procedures, signs and symptoms, routes of drug
administration, and mental disorders. You will
note that the medical term and the basic defini-
tion are in bold type. The more comprehensive
discussion of the condition follows in regular type.
An example follows:

@ Basic definition in bold

@ More comprehensive discussion

A Word Flements Are

Reinforced Throughout
the Text

The study of word elements is integrated through-
out the book. You will note that word elements are
repeated in the chapters (to reinforce their meaning
again and again) as you expand your studies from
basic medical terms to signs and symptoms, disease
conditions, and procedures. Note that the medical
term will appear in the left-hand column, usually
with a phonetic pronunciation immediately beneath
the word. The component parts of the medical
term (word elements) will be listed directly beneath
the phonetic pronunciation. This format will also
allow you to see the word in context (as it relates to
the particular disease process) while continuing to
reinforce the word elements.

® Pronunciation

® Word elements and definition
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“Do This” and “Say It” Segments

Where appropriate, we have incorporated “Do This” instructions to actively involve
you in the learning process. For example, in the chapter on muscles the “Do This”
instructions are designed to help you learn muscle actions such as extension, flexion,
and abduction by having you respond to the directions by actually performing the
action. This should reinforce your knowledge of the actions of the various muscles of
the body. The “Say It” segments are designed to have you repeat words and/or word ele-
ments when studying them. Pronouncing the words aloud should help you remember
how the word sounds, which can also help you spell correctly when you hear the words
pronounced by your instructor or by a physician on a transcription tape. Many times
students misspell words they have not heard before and/or have not taken the time to
familiarize themselves with the sound of the word.

Pedagogical Features

Key Competencies

Each chapter opens with a list of key competencies that introduce main areas to target
for mastery within the chapter. Competencies have been developed to include stan-
dards for learners to attain competency specifically in medical terminology. The review
exercises are tied directly to these competencies to help learners assess themselves and
determine if they have mastered them.

Word Elements

Each chapter contains a word element review activity after the vocabulary list. The word
elements are accompanied by a phonetic pronunciation. You are encouraged to pro-
nounce these words twice to reinforce your pronunciation skills, and indicate that you
have achieved success by entering a check mark in the box provided. Each word element
has an example term that includes the word element, followed by a space for you to enter
the definition of the word. The definitions for the example terms are not included in the
text. This was done intentionally, because everyone who studies medical terminology
needs to know how to use a medical dictionary! These definitions should be looked up
in your medical dictionary and recorded in the space provided in your textbook. This is
an extra challenge designed to expand your knowledge base. Be careful though, a medi-
cal dictionary is a contagious thing!

Color Photos and lllustrations

The body systems and specialty chapters contain more than 300 color photographs and
drawings that have been selected to reinforce the specific topic of discussion. Most of the
photographs appear beside the discussion or immediately following the discussion, for
immediate reinforcement of your comprehension of the topic. The old saying “A picture is
worth a thousand words” is very true in this case. The quality of the photographs and the
detail of the artist’s illustrations in this textbook will allow you to form a clear mental image
of the structure, disease process, or technique being discussed. This will prove particularly
helpful when you are reading about a disease or treatment with which you are not familiar.
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StudyWARE™

A free StudyWARE™ CD-ROM is packaged with the book. The software is designed to
offer additional practice with terminology. See “How to Use the Comprehensive Medical
Terminology, Third Edition StudyWARE™™” for details.

Changes to the Third Fdition

@ Medical scenarios have been added to most chapters throughout the text. The sce-
narios are designed to promote critical thinking skills.

o Suffixes have been adjusted to the more commonly used forms.
® New prefixes, suffixes, and definitions have been added throughout the text.

@ Word Search Puzzles have been revised and added to most chapters in the textbook.
A word list has been provided with each Word Search Puzzle.

@ A discussion of Rosacea has been added to Chapter 5.

@ A discussion of Paget’s disease, occult fracture, and spinal stenosis has been added
to Chapter 6.

® A discussion of rotator cuff tears, and adhesive capsulitis and a chart comparing
sprains to strains have been added to Chapter 7.

@ A discussion of narcolepsy, sleep-deprived EEG, electromyography, open MRI, and
polysomnogram has been added to Chapter 8.

@ A discussion of iron deficiency anemia, a definition for pica, and new photos depict-
ing the progression of a hypersensitivity reaction to Amoxicillin have been added to
Chapter 9.

@ A discussion of cardiac tamponade, cardiomyopathy, venous insufficiency, ventricular
tachycardia, the event monitor, and the implantable cardioverter defibrillator has been
added to Chapter 10.

® A discussion of influenza, tonsillectomy, and the tuberculin skin test has been added
to Chapter 11.

® A discussion of appendicitis, polyps (colorectal), the appendectomy, and the esoph-
agogastroduodenoscopy has been added to Chapter 12.

® New photos (before and after) on Cushing’s syndrome, updated information on
diabetes mellitus, and a discussion of the insulin pump and inhalable insulin have
been added to Chapter 13.

@ A discussion of the birth control patch, contraceptive ring, micro-insert system,
stress incontinence, loop electrosurgical excision procedure (LEEP), updated clas-
sifications for Pap smears, and discussion of liquid-based Pap has been added to
Chapter 17.

@ A discussion of HELLP syndrome, AFP screening, and ultrasound has been added
to Chapter 18.

® A discussion of shaken baby syndrome and the Ages & Stages Questionnaire has
been added to Chapter 19.

® A separate discussion on single-photon emission computed tomography (SPECT)
has been added to Chapter 20.
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@ A discussion of lymphoma and Mohs surgery has been added to Chapter 21.

@ Newer drug examples have replaced previous example medications in the “Major
Drug Classifications” section in Chapter 22.

@ A discussion of attention deficit hyperactivity disorder (ADHD) and intelligence
testing—including Stanford-Binet, Wechsler Adult Intelligence Scale-IIT (WAIS-III),
Wechsler Intelligence Scale for Children-IIT (WISC-III), and Wechsler Preschool
and Primary Scale of Intelligence-R (WPPSI-R)—has been added to Chapter 23.

@ The information on diabetes mellitus has been updated and a discussion of influ-
enza has been added to Chapter 24.

Complete Teaching/Learning Package

Audio CDs (ISBN 1-4180-3921-7)

The Audio CDs accompanying this text have been developed to allow learners to listen
to each term and repeat it aloud for pronunciation practice. Learners may also use
the CDs to listen to the terms while they follow along with the “Written and Audio
Terminology Review” section of the chapters.

Also Available: Text/Audio CDs Value Package (ISBN: 1-4180-6072-0).

The Flectronic Classroom Manager

The Electronic Classroom Manager is a robust CD-ROM that includes the following:

o ExamView® Computerized Test Bank: The computerized test bank includes more
than 1,100 questions with answers and is available in Windows format (CD-ROM)
to easily create a variety of testing materials. You can even add your own questions
to the test bank.

@ Instructor’s Manual: The instructor’s manual includes a sample course syllabus,
crossover guide, suggested classroom activities, transcription word list exercises,
chapter review sheets, sample tests for all chapters, and answers to chapter review
exercises in the text.

@ PowerPoint® Presentations are designed to help you plan your class presentations.
If a learner misses a class, a printout of the slides for a lecture makes a helpful review

page.
® Electronic Classroom Manager (ISBN 1-4180-3922-5)

Online Companion

An online companion is available to accompany the text that includes term-to-definition
and definition-to-term quick access tables for prefixes, suffixes, combining forms, and
abbreviations that appear in the textbook. The tables can be used as a quick reference
when learners forget the meaning of a word element or when they remember the mean-
ing but forget the particular word element. To access the companion, go to http://www.
delmarlearning/companions.com.


http://www.delmarlearning/companions.com
http://www.delmarlearning/companions.com
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WebTUTOR™ Advantage

Designed to complement the text, WebTUTOR™ is a content-rich web-based teach-
ing and learning aid that reinforces and clarifies complex concepts. Animations enhance
learning and retention 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 1-4180-3923-3)
e Text Bundled with WebTUTOR™ Advantage on WebCT (1-4283-9369-2)

o Text Bundled with WebTUTOR™ Advantage on WebCT and Audio CDs (1-4283-
9376-5)

® WebTUTOR™ Advantage on Blackboard (1-4180-3924-1)
® Text Bundled with WebTUTOR™ Advantage on Blackboard (1-4283-9362-5)

e Text Bundled with WebTUTOR™ Advantage on Blackboard and Audio CDs
(1-4283-9367-6)

WebTUTOR™ Toolbox

With WebTUTOR™ Toolbox, you get the same rich communication tools and func-
tionality of this web-based teaching and learning aid. Chapter components include
Objectives, Advance Preparation, and Frequently Asked Questions.

® WebTUTOR™ Toolbox on WebCT (ISBN 1-4180-3925-X)
@ Text Bundled with WebTUTOR™ Toolbox on WebCT (ISBN 1-4283-9363-3)

@ Text Bundled with WebTUTOR™ Toolbox on WebCT and Audio CDs (ISBN 1-4283-
9364-1)

® WebTUTOR™ Toolbox on Blackboard (ISBN 1-4180-3926-8)
@ Text Bundled with WebTUTOR™ Toolbox on Blackboard (ISBN 1-4283-9365-X)

@ Text Bundled with WebTUTOR™ Toolbox on Blackboard and Audio CDs (ISBN
1-4283-9378-1)

Delmar Learning’s Anatomy and Physiology
Image Library (ISBN 1-4180-3928-4)

This CD-ROM includes more than 1050 graphic files. These files can be incorporated
into a PowerPoint® 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 will include
various anatomy, physiology, and pathology graphics of different levels of complexity.
Instructors will be able to search and select the graphics that best apply to their teach-
ing situation. This is an ideal resource to enhance your teaching presentation of medical
terminology or anatomy and physiology.
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Delmar’s Medical Terminology CD-ROM
Institutional Version (ISBN 0-7665-0979-X)

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 that
learners can more effectively learn from a textbook.

Delmar’s Medical Terminology Video Series

This series of 14 medical terminology videotapes is designed for allied health and nurs-
ing students who are enrolled in medical terminology courses. The videos may be used
in class to supplement a lecture or in a resource lab by users who want additional rein-
forcement. The series can also be used in distance learning programs as a telecourse. The
videos simulate a typical medical terminology class, and are organized by body system.
The on-camera “instructor” leads students through the various concepts, interspersing
lectures with graphics, video clips, and illustrations to emphasize points. This compre-
hensive series is invaluable to students trying to master the complex world of medical
terminology. The complete set of videos ISBN is 0-7668-0976-5. (Videos can also be
purchased individually.)

This vast new world of medical terminology is just a “turn of the key” away from your
fingertips. Open the door (your textbook) and enter a new and exciting world of medi-
cal terminology. Enjoy your trip!
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About the Book

and Components

Review these two pages to understand how each chapter has been
designed to help you learn medical terminology in the context of
human body systems and medical specialties. A typical body sys-
tem chapter includes anatomy (structure of the body), physiology
(how the system works), pathology (conditions and diseases), and
diagnostic techniques, treatments and procedures (examinations,
tests, and treatments).

Chapter Opener

\Chapter Content provides an outline of major chapter sections.
Key Competencies identify the key objectives for learning. Use
them before studying the chapter to understand your learning

goals. Use them after reading the chapter to test your understand-
ing of chapter content.

JAPTER 12

o

Anatomy and Physiology

Within system chapters, these sections introduce you to basic con-
cepts of body structure and function to provide better understand-

ing of medical terms.
Vocabulary and Word
Elements

Here is your first practice with medical
terms and word parts.

(@ creers

yToneve

(10)Ginge

l e Study the Vocabulary section to learn
Word Llements : term definitions plus word part break-
downs and definitions.

o0 CHAVTERE

Word Element

® Terms in the Vocabulary section and
within the text that are highlighted in
Purple are included in the Written and
Audio Terminology Review at the end
of the chapter and pronounced on the
Audio CDs.

ctive acquires
P

apleatpulie
(ax-pinkal P

e Study and work through the Word
Elements section to learn more about
prefixes, combining forms, and suffixes.
It is important to notice how pronun-
ciations differ when the same word part
is used in a complete term.

splt, divided

i body

somat/o
psychosomatic disorder

thymia THIGH-mec-sh
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Medical Scenarios

Medical scenarios present information on one of the pathological conditions discussed
in the chapter, encouraging you to synthesize information you have learned and to apply
that knowledge to situations a health care worker might encounter in clinical practice.

Concept Connection

Concept Connection icons alert you to a visual learning experience on the accompany-
ing StudyWARE™ CD-ROM that brings difficult concepts to life through engaging
animations.
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7. A diagnostic analysis for pertficious anemia is the:
a. white blood cell count
b. Schilling test

. hematocrit

d. lipid profile

An assessment of RBC pgrcentage in the total blood volume is: (1) Cell body

L

a. white blood cell cou

b. Schilling test
y myelin
c. hematocrit

d. lipid profile

y
©

. An X-ray assessment pf the lymphatic system following injection of a contrast medium into the lymph
vessels in the hand of foot is known as a:
a. lymphangiogran
| b. western blot
c. ELISA
d. Coomb’s test
. When a person thceives blood or a blood component that has been previously collected from that per-
son through a r¢infusion it is called a(n):

(4) Synapse

s

a. bone marropv transplant

b. direct antigfobulin test
. Figure B-2 The neuron
c. autologoug transfusion

{ d. rouleaux
into the synapse to activate or inhibit the transmission of nerve impulses across the syn-
Number correct X 10 points/correct answer: Your score ____% apses. These substances are known as neurotransmitters.
r
K. Medical Scenario
feal : - S o CONCEPT CONNECTIONS
| The following medical scenario presents information on one of the pathological conditions discussed in this — : R : -
chapter. Read the scenario carefully and select the most appropriate answer for each question that follows. Each Experience this concept visually! Watch the Firing of Neurotransmitters on your StudyWARE
correct answer is worth 20 points. Record your score in the space provided at the end of the exercise. CD-ROM.
Katrina Goodman, a 45-year-old patient, visited her internist last week, stating “I'm so tired, and I have these - . PP . - -
[ 2 Adiadth P ! o e Nerves are classified according to the direction in which they transmit impulses. Afferent
bruises all over me.” Katrina also complained of heavier than usual menstrual periods and mouth ulcers. Katrina’s L . . ’
L . . . nerves transmit impulses toward the brain and spinal cord. They are also known as
physician mentioned that she needed to complete a few tests to rule out leukemia. She started with a CBC blood o - .
A . ) sensory nerves. Efferent nerves transmit impulses away from the brain and spinal cord.
test. The results were abnormal. Katrina is scheduled for a follow-up visit today and has many questions for the NS . .
- . e y They are also known as motor nerves. The CNS also contains connecting neurons that
health care worker about this possible leukemia. : fe
conduct impulses from afferent nerves to (or toward) motor nerves. These are known
1. The health care worker bases her responses to Katrina’s questions about leukemia on the fact that leukemia as interneurons.
[~ isa/an: The neuroglia, a special type of connective tissue for the nervous system, provide a
a. hereditary form of hemolytic anemia in which the alpha or beta hemoglobin chains are defective and the support system for the neurons. Neuroglia do not conduct impulses; they protect
production of hemoglobin is deficient, creating hypochromic microcytic RBCs. the nervous system through phagocytosis by engulfing and digesting any unwanted
"~ b. malignant plasma cell neoplasm causing an increase in the number of both mature and immature plasma substances. There are three types of neuroglia cells: astrocytes, microglia, and
cells, which often entirely replace the bone marrow and destroy the skeletal structure. oligodendrocytes (see Figure 8-3). (1) Astrocytes are star-shaped cells with numer-
¢. excessive uncontrolled increase of immature WBCs in the blood, eventually leading to infection, anemia, ous radiating processes for attachment. They are the largest and most numerous of the
and decreasing numbers of platelets. neuroglial cells and are found only in the CNS. The astrocytes wrap themselves around
d. abnormal increase in the number of RBCs, granulocytes, and thrombocytes, leading to an increase in the the brain's blood capllarics, forming a tight sheath. This sheath, plus the wall of the
ease ! capillary, forms the blood-brain barrier that prevents the passage of harmful substances
\ volume and viscosity of the blood. . . .
A ’ from the bloodstream into the brain tissue or cerebrospinal fluid. (2) Microglia are small

interstitial cells that have slender branched processes stemming from their bodies.
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KEY COMPETENCIES

Upon completing this chapter and the review exercises at the end of the chapter, the learner should be able to:

List the three basic component parts of a word.
Correctly state the rule for joining prefixes and suffixes to a word root.
Accurately define the terms word root, suffix, prefix, combining vowel, and combining form.

Correctly state the rule for using multiple word roots in a compound word.

S R

Demonstrate the ability to apply the word building rules by accurately completing the review exercises
located at the end of this chapter.
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Word Parts,

OVERVIEW ,

Studying the language of medicine—that is, medical terminology—is very similar
to learning a foreign language. There are rules that must be applied to make the
“language” understandable. As a health care professional, you have chosen to learn
the language, to master it, and to use it appropriately in the field of medicine. In
order to do this, you must learn the word building rules necessary to expand your
knowledge and understanding of medical terminology. Once you have accomplished
this, you will possess the power to define words you never thought possible.
Sounds exciting, doesn't it? It is! Let’s get started.

Combining Forms,

uilding Rules

and Word B

Before you begin, remember: It will be critical for you to learn the word parts, and the
rules for combining word parts to create words, in order to be successful with medical
terminology. It is impossible to memorize thousands of words over the course of one
or two quarters or semesters. It is possible, however, to memorize the word parts and
the rules that will enable you to build the thousands of words you will need to func-
tion effectively as a health care professional. As you study this chapter on word building
rules, understand that you will probably not master all of the rules in the beginning.
This chapter will serve as a reference as you progress through the textbook. When you
find that you have difficulty understanding how the words are put together, or how to
pronounce certain words, return to this chapter and review the word building rules and
pronunciation guidelines.

Medical words, like English words, consist of three basic component parts: word roots,
prefixes, and suffixes. How you combine the component parts, or word elements,
determines the meaning of the word. For example, if one part is changed the meaning
of the word also changes. Review the English word port and see the different words you
can create by adding to it different prefixes and suffixes. Prefixes appear at the beginning
of the word root, whereas suffixes appear at the end of the word root. Notice that the
prefixes and the suffixes are bold to emphasize how these word elements can change the
meaning of the word root port.

port
report
import
support
export
transport
porter
portable

Let’s now examine the word parts that we will be using and identifying throughout
this text.
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Word Root

A word root is the basic foundation of a word, to which component parts are added.
By adding other word elements to the root, the meaning of the word changes. A word
root is also called the stem of a word or the base of a word, and usually has a Greek or
Latin origin. All medical words have at least one word root. Some have multiple roots
that are joined by a vowel called a combining vowel.

Example: In the word cardiologist, the word root is cardi, which means “heart” When
you see cardi (or card) as part of a word, you know that the meaning will
have something to do with the heart. Another example can be found in
dermatologist. The root is dermat, which means “skin.” Anytime you see
dermat (or derm) as part of a word, the meaning will have something to do
with the skin.

Word roots keep their same meaning throughout. Adding prefixes and suffixes to the
roots, however, changes the meaning of the word. Look at the following words (which
contain either the root cardi, card, dermat, or derm) and see how the meaning changes
by adding word parts. In each word, the root is in color.

cardiologist
(car-dee-ALL-oh-jist)

One who specializes in the study of diseases and disorders of the heart;
-logist (one who specializes) is a suffix; o is the combining vowel.

cardiology The study of the heart; -logy (the study of) is a suffix; o is the combin-

(car-dee-ALL-oh-gee)

carditis
(car-DYE-tis)

cardiac
(CAR-dee-ak)

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

dermatology
(der-mah-TALL-oh-gee)

dermatitis
(der-mah-TYE-tis)

dermatosis
(der-mah-TOH-sis)

acrodermatitis

(ack-roh-der-mah-TYE-tis)

hypodermic
(high-poh-DER-mik)

ing vowel.

Inflammation of the heart; -itis (inflammation) is a suffix.

Pertaining to the heart; -ac (pertaining to) is a suffix.

One who specializes in the study of diseases and disorders of the skin;
-logist (one who specializes) is a suffix; o is the combining vowel.

The study of the skin; -logy (the study of) is a suffix; o is the combining
vowel.

Inflammation of the skin; -itis (inflammation) is a suffix.

Any condition of the skin; -osis (condition) is a suffix.

Inflammation of the skin of the extremities; -itis (inflammation) is a
suffix; dermat is a word root; acr (extremities) is a word root; o is the
combining vowel.

Pertaining to under the skin; -ic (pertaining to) is a suffix; hypo
(under) is a prefix.
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Combining Form

A combining form is created when a word root is combined with a vowel. This vowel,
known as a combining vowel, is usually an o, but occasionally it is an i. The combining
vowel is used to join the word parts appropriately when creating words. It also helps in
pronunciation by allowing the word to flow as opposed to being choppy without the
aid of the vowel.

Rule: Generally, when using more than one word root (as in a compound word) a com-
bining vowel is needed to separate the different word roots regardless of whether
the second or third word root begins with a vowel. (There are exceptions to the

rule!)

Example 1:

Example 2:

Example 3:

In the word cardiomyopathy, which means “any disease that affects the
structure and function of the heart (i.e., the heart muscle),” there are two
word roots: cardi (meaning “heart”) and my (meaning “muscle”). These
are followed by the suffix -pathy, which means “disease.” The best way to
determine the number of word roots in a compound word is to look for
the combining vowels and divide, or separate, the word into elements.
Let’s divide the word cardiomyopathy to illustrate.

cardi / 0 / my / 0 / -pathy
T T T T T

root + vowel + root + vowel + suffix

In the word myoelectric, which means “pertaining to the electrical prop-
erties of the muscle,” there are two word roots: my (meaning “muscle”)
and electr (meaning “electric”). These are followed by the suffix -ic, which
means “pertaining to.” The combining vowel is used even though the
word root electr begins with a vowel.

my / o | electr |  -ic
T T T T

root + vowel + root + suffix

Now comes an exception to the rule. In the word lymphadenopathy,
which literally means “any disease of the lymph nodes” (but refers to
enlargement of the lymph nodes, by dictionary definition), there are two
roots: lymph (meaning “lymph”) and aden (meaning “gland”). These
are followed by the suffix -pathy, which means “disease.” The combining
vowel is not used in this word to separate the two roots, as it is in the
others. There is not always a clear-cut explanation as to why the vowel is
used in combining some roots and not in others, but the rule of using the
vowel to separate the word roots in compound words applies more often
than not. One might speculate that it is easier to pronounce lymphade-
nopathy without using the o than it would be if using the o to separate the
two roots in this compound word.

lymph | aden |/ 0 | -pathy
T T T T

root + root + vowel + suffix



cardialgia
(car-dee-AL-jee-ah)
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Rule: A word cannot end with a combining form (word root + vowel). A suffix is added
at the end of the word. A combining vowel will be used if the suffix begins with
a consonant. A combining vowel is generally not used if the suffix begins with a
vowel (there are some exceptions to this rule).

Example: One word that means “enlargement of the heart” is megalocardia (megal/o/

card/ia).
megal / o [/ card | -ia
T T T T

root + vowel + root + suffix

combining form = megal/o

Note that the word root megal (enlargement or enlarged) becomes a combining form by
adding the vowel 0. The word root card cannot be used as a combining form to end the
word because this would create megalocardo, which is not a word. These words must use
a suffix as an ending. Because the suffix begins with a vowel, the o is not used after card
and the suffix -ia is added to complete the word.

Suffix

A suffix is a word element attached at the end of the word root. Adding a suffix to a
word changes the meaning of the word, just as adding different prefixes changes the
meaning of the word. Are you beginning to see a pattern here? Just think, a change
at the beginning, a change at the end, and you have increased your word building
power significantly! All medical words have an ending, or suffix, unless the root is a
word itself.

Example: In the word cardiomegaly, the suffix is -megaly (enlargement or enlarged).
When you see the suffix -megaly as part of a word, it is referring to some-
thing being enlarged.

Note: -megaly and megal/o are both acceptable word elements; -megaly is a suffix and
megal/o is a combining form. As you continue learning medical terms, you will find
other word elements that work as either a suffix or a combining form. Each suffix carries
its same meaning regardless of the root to which it is attached.

As you look at the following words using the word root cardi, notice how the different
suffixes allow you to make several words—all with different meanings but all referring
to the heart. The suffix is in color in each word.

Pain in the heart, heart pain; -algia (pain) is a suffix. Note that a com-
bining vowel was not used with this word because the suffix begins
with a vowel.
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cardiocentesis Surgical puncture of the heart; -centesis (surgical puncture) is a suf-

(car-dee-oh-sen-TEE-sis) fix. The combining vowel was needed with this word because the suffix
begins with a consonant.

cardiomegaly Enlargement of the heart; o is the combining vowel, which is needed

(car-dee-oh-MEG-ah-lee) because the suffix begins with a consonant; -megaly (enlargement) is a

suffix.

Now that we have explored how changing the suffix also changes the meaning of the word,
let’s see how a particular suffix dictates whether or not you use a combining vowel.

Rule: If the suffix begins with a vowel, the root will attach directly to it. If, however,
the suffix begins with a consonant (anything other than a, e, i, o, u, y) the
root will need a combining vowel before attaching to the suffix.

Example: In the word cardiogram (cardi/o/gram), which means “a record of the heart’s
activity,” the word root cardi (heart) is joined to the suffix -gram (record) by
the combining vowel o because the suffix begins with a consonant.

Now you try the next one! Look at the word cardialgia. Identify the word root and the
suffix. Was a combining form necessary? Why or why not?

Check your answers in the box immediately following the exercise.

Word root:
Suffix:

Combining vowel used?

If yes, why?

If no, why?

Answers

Word root: cardi

Suffix: -algia

Combining vowel used? No

If yes, why?

If no, why? The suffix -algia begins with a vowel, so the combining vowel is not needed.

How about another one for good measure! Look at the word carditis. Identify the word
root and the suffix. Was a combining form necessary? Why or why not?

Word root:
Suffix:

Combining vowel used?

If yes, why?

If no, why?
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Answers

Word root: card

Suffix: -itis

Combining vowel used? No

If yes, why?

If no, why? The suffix -itis begins with a vowel, so the combining vowel is not needed.

Before we continue with word building rules pertaining to prefixes, it is important
to note that Chapters 2 and 3 are devoted to the discussion of prefixes and suffixes,
respectively. Word roots, however, are addressed in each “system” chapter throughout
the text. Each word, when possible, is separated into its word elements followed by a
definition of the element. This appears in the left-hand column next to the medical
term.

Prefix

A prefix is a word element added at the beginning of the word. When a prefix is used
with a root, it changes (or alters) the meaning of the word. Prefixes are not a part of all
medical words.

Rule: Prefixes are attached directly to the beginning of the word.

Example: In the word endocardium, the prefix is endo- (which means “within or
inner”). You will always be discussing the inner part, or within, when
using the prefix endo-. Prefixes keep the same meaning whenever they
are attached to a word. What does this mean? If the root doesn’t change,
and the prefix doesn’t change, how does the word change? The same
root can change its meaning in a word each time a new prefix is added
to it, as we have already seen in the previous example with the word
root port.

Look at the following words that contain the root cardi or card and see how using
different prefixes makes several words, all with different meanings, but all referring to
the heart. In each word the prefix is in color.

endocardium Within the heart, the inner lining of the heart; endo- (within) is a pre-
(en-doh-CAR-dee-um) fix; -um (structure, tissue, or thing) is a noun suffix.
intracardiac Pertaining to within the heart (i.e., pertaining to the interior of the

(in-trah-CAR-dee-ak)

heart chambers); intra- (within) is a prefix; -ac (pertaining to) is an
adjective suffix.
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pericardial
(pair-ih-CAR-dee-ul)

anuria
(an-YOU-ree-ah)

dysuria
(dis-YOU-ree-ah)

polyuria
(pol-ee-YOU-ree-ah)

Pertaining to around the heart (i.e., pertaining to the pericardium,
which is the sac that surrounds the heart); peri- (around) is a prefix;
-al (pertaining to) is an adjective suffix. When you first begin to build
medical terms, it is important to define each word part (i.e., pertaining
to around the heart). Once you become more comfortable you may give
a briefer definition with some of the word endings being understood
without actually saying them (i.e., around the heart, instead of pertain-
ing to around the heart).

Now, look at the following words containing the root ur (which means “urine”) to see
how the different prefixes in these words change the meaning while continuing to refer
to urine. Again, the prefix is in color in each word.

Absence of urine; an- (without or absence of) is a prefix; -ia (condi-
tion) is a noun suffix.

Painful or difficult urination; dys- (difficult or painful) is a prefix; -ia
(condition) is a noun suffix.

Excessive amount of urine; poly- (excessive or more than normal) is a
prefix; -ia (condition) is a noun suffix.

ture

Word Struc

Generally, words are built using a root and a suffix (or a prefix, word root, and a suffix).
As indicated earlier in this chapter, there are exceptions to the rule. You will notice that
sometimes a medical term is constructed with only a prefix and a suffix. An example of
this is apnea, which is composed of the prefix a- (without) and the suffix -pnea (breath-
ing). One could dissect this word and say that it does have a prefix (a-), a root (pne/o),
and a suffix (-a). However, the accepted word element in this word is -pnea, which is a
suffix. Another example is analgesia, which is composed of the prefix an- (without) and
the suffix -algesia (sensitivity to pain).

In the previous pages we have identified the word elements (word roots, combining
forms, prefixes, and suffixes). Now, let’s see how they fit together to build medical words.
There is a logical order to building medical words.

Rule: A prefix is placed at the beginning of the word. (Applies: always)
Rule: A suffix is placed at the end of the word root. (Applies: always)

Rule: The use of more than one word root in a word creates the need for combining
vowels to connect the roots. This, in turn, creates combining forms used in
compound words. (Applies: words that have several components)

Rule: Compound words are usually composed in the following order: combining form
+ word root + suffix.

Example: leuk/o + ¢yt + -osis = leukocytosis

word+vowel  word suffix

root root

combining form
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When several combining forms are used, the order is as follows: combining form +
combining form + word root + suffix.

Example: dermat/o + fibr/o + sarc + -oma = dermatofibrosarcoma
leuk/o + erythr/o + blast + -osis = leukoerythroblastosis

When defining a medical word, there is also a logical approach.

Rule: The definition of a medical word usually begins with defining the suffix (the
word ending) first and continuing to “read” backward through the word as you
define it.

Example: For the word carditis, the definition is: inflammation (-itis) of the heart (card).

For the word cardiomegaly, the definition is: enlargement (-megaly) of the
heart (cardi). The o0 is a combining vowel.

For the word cyanosis, the definition is: condition (-osis) of blueness (cyan).
A combining vowel is not necessary.

Rule: When a medical word has a prefix, the definition of the word usually begins
with defining the suffix first, the prefix second, and the root(s) last.

Example: For the word intracardiac, the definition is: pertaining to (-ac) within
(intra-) the heart (cardi).

For the word pericardial, the definition is: pertaining to (-al) around (peri-)
the heart (cardi).

For the word hypoglycemia, the definition is: blood condition (-emia) of low
or less than normal (hypo-) sugar (glyc).

For the word hyperhidrosis, the definition is: condition (-osis) of excessive
(hyper-) sweating (hidr).

Rule: When a medical word identifies body systems or parts, the definition of the
word usually begins with defining the suffix first, then defining the organs in
the order in which they are studied in the particular body system.

Example: In the word cardiopulmonary, the definition is: pertaining to (-ary) the heart
(cardi) and lungs (pulmon). The o is a combining vowel for the two word
roots.

In the word cardioarterial, the definition is: pertaining to (-al) the heart (cardi)
and the arteries (arteri). The o is a combining vowel for the two word roots.

In the word hysterosalpingectomy, the definition is: removal of (-ectomy) the
uterus (hyster) and fallopian tubes (salping). The o is a combining vowel for
the two word roots.

In the word nasopharyngitis, the definition is: inflammation (-itis) of the
nose (nas) and throat (pharyng). The o is a combining vowel for the two
word roots.

Guidelines for Pronunciation

As you continue your study of medical terminology and the word building rules, you
must also incorporate a few pronunciation rules or guidelines to help you pronounce
the words correctly. Sometimes a medical word is spelled exactly like it sounds; other
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times it is spelled with a letter, or letters, that produces the same phonetic sound. Let’s
look at some example words and guidelines for looking up the words in a dictionary.

Note: In the pronunciation of the example words, the part of the word that receives
the strongest accent is written in bold uppercase letters. For your convenience, the rules
have been simplified in Tables 1-1 and 1-2. These tables can be used as references when
a particular word stumps you.

Guidelines for words beginning with the “f” sound: Notice if the word begins with f or
with ph.

1. If the word begins with f; it will have the “f” sound—as in the word febrile, which
is pronounced “FEE-brill.”

2. If the word begins with ph, it will also have the “f” sound—as in the word physiology,
which is pronounced “fizz-ee-ALL-oh-gee.”

€2

Guidelines for words beginning with the “§” sound: Notice if the word begins with j or with g.

«s»

1. If the word begins with j, it will have the “j” sound—as in the word jejunum, which
is pronounced “jee-JOO-num.”

Table 1-1 Pronunciation Guideline Chart

"Sounds Like" Observation Example Word Pronunciation
Words beginning with Notice if the word begins with f. febrile “FEE-brill”
the “f" sound Notice if the word begins with ph. | physiology “fizz-ee-ALL-oh-gee”
Words beginning with Notice if the word begins with j. jejunum “jee-J00-num”
the “j” sound Notice if the word begins with g genesis “JEN-ee-sis”
and is followed by an e.
Notice if the word begins with g gingivitis “jin-jih-VYE-tis”
and is followed by an 7.
Notice if the word begins with g gyrus “JYE-russ”
and is followed by a y.
Words beginning with Notice if the word begins with k. kyphosis “ki-FOH-sis"”
the “k” sound Notice if the word begins with c. cornea “KOR-nee-ah”
Notice if the word begins with ch. chorion “KOR-ree-on”
Notice if the word begins with gu. quadruplet “kwah-DROOP-let”
Words beginning with Notice if the word begins with n. neonatal “nee-oh-NAY-tl”
the “n” sound Notice if the word begins with pn. pneumonia “new-MOH-nee-ah”
Notice if the word begins with kn. knee “NEE”
Words beginning with Notice if the word begins with s. sarcoma “sar-KOM-ah”
the “s” sound Notice if the word begins with c. cervix “SIR-viks”
Notice if the word begins with ps. psychology “sigh-KALL-oh-jee”
Words beginning with Notice if the word begins with sk. skeleton “SKELL-eh-ton”
the “sk” sound Notice if the word begins with sc. sclera “SKLAIR-ah”
Notice if the word begins with sch. | schizophrenia “skiz-oh-FREN-ee-ah”
Words beginning with Notice if the word begins with z. zygomatic “zeye-go-MAT-ik”

the “z" sound

Notice if the word begins with x xanthoma “zan-THOH-mah”
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Table 1-2 Additional Rules for Variations in Pronunciations

Beginning/Ending
Word begins with ¢

Rule
If the c is followed by e

If the c is followed by 7
If the c is followed by y
If the c is followed by a
If the c is followed by o
If the c is followed by u

If the c is followed by a
consonant

Pronunciafion

Pronounced as a soft “c”
and has a “s” sound
Pronounced as a soft “c”
and has a “s” sound
Pronounced as a soft “c”
and has a “s” sound
Pronounced as a hard “c”
and has a “k” sound
Pronounced as a hard “c”
and has a “k” sound
Pronounced as a hard “c”
and has a “k” sound
Pronounced as a hard “c”

and has a “k” sound

Example Word

cervix

(“SIR-viks")
circumduction
(“sir-kum-DUCK-shun”)
cyst

(“SIST”)

cancer

(“KAN-ser”)
collagen
(“KOL-ah-jen”)
cuticle

(“KEW-tikl”)
cheiloplasty
(“KYE-loh-plas-tee”)

Word root ends with g

If the g is followed by e
If the g is followed by 7
If the g is followed by a
If the g is followed by o

If the g is followed by a
consonant

Pronounced as a soft “g”
and has a “j” sound
Pronounced as a soft “g”
and has a “j” sound
Pronounced as a hard “g”
and has a “guh” sound
Pronounced as a hard “g”
and has a “guh” sound
Pronounced as a hard “g”

and has a “guh” sound

laryngectomy
(“lah-rin-JEK-toh-me”)
pharyngitis
(“fair-rin-JYE-tiss")
laryngalgia
(“lah-rin-GAL-jee-ah”)
meningocele
“men-IN-goh-seel”)
glossal
(“GLOSS-al”)

2. If the word begins with ¢ and is followed by the letter e, 7, or y, it will have a

sound:

«w:»

¢ If the gis followed by e—as in the word genesis, which is pronounced “JEN-ee-sis.”

¢ If the g is followed by i—as in the word gingivitis, which is pronounced “jin-jih-

VYE-tis.”

¢ If the g is followed by the y—as in the word gyrus, which is pronounced “JYE-russ.”

Guidelines for words beginning with the “k” sound: Notice if the word begins with
k, ¢, ch, or qu.

1. If the word begins with k, it may have the “k” sound—as in the word kyphosis,
which is pronounced “ki-FOH-sis”. However, some words that begin with the let-
ter k (as in knee) do not have the “k” sound. This variation is discussed in another
pronunciation guideline.

2. Some words that begin with the letter ¢ will have the “k” sound—as in the word
cornea, which is pronounced “COR-nee-ah.”

3. Some words that begin with the letters ch will have the “k” sound—as in the word
chorion, which is pronounced “KOR-ree-on.”

4. Words that begin with the letters qu will have the “k” sound—as in the word qua-

druplet, which is pronounced “kwah-DROOP-let.”
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«
n

Guidelines for words having the “n” sound: Notice if the word begins with n, pn, or kn.

«_ »

1. If the word begins with # it will have the “n” sound—as in the word neonatal, which
is pronounced “nee-oh-NAY-tl.”

«__

2. Some words that have the “n” sound begin with pn—as in the word pneumonia,
which is pronounced “new-MOH-nee-ah.”

«_ »

3. Some words that have the “n” sound begin with kn—as in the word knee, which is
pronounced “NEE.”

«_»
S

Guidelines for words beginning with the
G, or ps.

sound: Notice if the word begins with s,

1. If the word begins with s, it will have the “s” sound—as in the word sarcoma, which
is pronounced “sar-KOM-ah.”

« »

2. Some words that begin with ¢ will have the “s” sound—as in the word cervix, which
is pronounced “SIR-viks.”

3. Words that begin with ps will have the “s” sound because the p will be silent—as in
the word psychology, which is pronounced “sigh-KALL-oh-jee.”

Guidelines for words beginning with the “sk” sound: Notice if the word begins with sk,
sc, or sch.

1. Words that begin with sk will have the “sk” sound—as in the word skeleton, which
is pronounced “SKELL-eh-ton.”

2. Some words that begin with sc will have the “sk” sound—as in the word, sclera,
which is pronounced “SKLAIR-ah.”

3. Some words that begin with sch will have the “sk” sound—as in the word
schizophrenia, which is pronounced “skiz-oh-FREN-ee-ah.”

«_»
Z

Guidelines for words having the “z” sound: Notice if the word begins with z or x.

1. If the word begins with z it will have the “z” sound—as in the word zygomatic,
which is pronounced “zeye-go-MAT-ik.”

«,_»

2. Some words that begin with x will have the “z” sound—as in the word xanthoma,
which is pronounced “zan-THOH-mah.”

Let’s take a look at some additional words and explore the rules for variations in
pronunciations.

Rule: When a word begins with the letter c, the rule is as follows: If the c is followed
by e, i, or y the c is pronounced as a soft “s”

1”0
C

and has an “s” sound.

Example: In the word cervix, the c is followed by e and the ¢ is pronounced as a soft

«_»

¢.” The word is pronounced “SIR-viks.”

In the word circumduction, the c is followed by i and the ¢ is pronounced as
a soft “c.” The word is pronounced “sir-kum-DUCK-shun.”

In the word cyst, the ¢ is followed by y and the ¢ is pronounced as a soft “c.”
The word is pronounced “SIST.

Rule: When a word begins with the letter c, the rule is as follows: If the c is followed by
a, o, u, or a consonant the c is pronounced as a hard “c” and has a “k” sound.
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Example: In the word cancer, the c is followed by a and the ¢ is pronounced as a hard
“c” The word is pronounced “KAN-ser.”

In the word collagen, the c is followed by o and the ¢ is pronounced as a hard
“c” The word is pronounced “KOL-ah-jen.”

In the word cuticle, the ¢ is followed by u and the ¢ is pronounced as a hard
“c” The word is pronounced “KEW-tikl.”

In the word cheiloplasty, the c is followed by a consonant and the c is pro-
nounced as a hard “c” The word is pronounced “KYE-loh-plas-tee.”

Rule: When building words with word elements that end in g (such as laryng,
pharyng, and mening), the rule is as follows: If the g is followed by e or i the

2”207

g is pronounced as a soft “g” and has a “j” sound.

Example: In the word laryngectomy, the g is followed by e and the g is pronounced as
a soft “g.” The word is pronounced “lah-rin-JEK-toh-me.”

In the word pharyngitis, the g is followed by 7 and the g is pronounced as a

« _»

soft “g.” The word is pronounced “fair-rin-JYE-tiss.”

Rule: When building words with word elements that end in g (such as laryng,
pharyng, and mening), the rule is as follows: If the g is followed by a or o the

/w4

g is pronounced as a hard “g” and has a “guh” sound.

Example: In the word laryngalgia, the g is followed by a and the g is pronounced as a
hard “g.” The word is pronounced “lah-rin-GAL-jee-ah.”

In the word meningocele, the g is followed by o0 and the g is pronounced as a
hard “g.” The word is pronounced “men-IN-goh-seel.”

Rule: When building words with word elements that end in g, the rule is as follows:
If the g is followed by a consonant the g is pronounced as a hard “g” and has
a “quh” sound.

Example: In the word glossal, the g is followed by a consonant and the g is pronounced

« _»

as a hard “g” The word is pronounced “GLOSS-al.”

Gu1de|1nes for Use of Possessive Forms

As you begin your study of pathological conditions in this textbook, you will note that
some diseases are named after individuals and are pronounced and written in the pos-
sessive form. These terms are known as eponyms. An eponym (EP-oh-nim) is a name
for a disease, organ, procedure, or body function that is derived from the name of a per-
son. Three examples of eponyms are: Parkinson’s disease, named after James Parkinson,
a British physician; Cushing’s syndrome, named after Harvey Williams Cushing; and
Hodgkin’s disease, named after Thomas Hodgkin, a British physician.

The decision to express the name of the disease in the possessive form remains an accept-
able alternative if dictated and/or if indicated as the preference by the employer or client.
Medical journals, dictionaries, and style guides remain divided on this issue—although
many have acknowledged the trend away from the possessive form. The learner will
notice in this textbook that the author’s preference is to use the possessive form of dis-
ease names.
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Written and Audio Terminology Review

Term

acrodermatitis

anuria
cardiac
cardialgia
cardiocentesis
cardiologist
cardiology
cardiomegaly
carditis
dermatitis
dermatologist
dermatology
dermatosis
dysuria
endocardium
hypodermic
intracardiac

pericardial

polyuria

Review each of the following terms from this chapter. Study the spelling of
each term and write the definition in the space provided. If you have the
Audio CD available, listen to each term, pronounce it, and check the box
once you are comfortable saying the word. Check definitions by looking
the term up in the glossary/index.

Pronunciation Definition

[]

oo ddt

ack-roh-der-mah-TYE-tis

an-YOU-ree-ah
CAR-dee-ak

car-dee-AL-jee-ah

car-dee-oh-sen-TEE-sis

car-dee-ALL-oh-jist

car-dee-ALL-oh-gee

car-dee-oh-MEG-ah-lee

car-DYE-tis

der-mah-TYE-tis

der-mah-TALL-oh-jist

der-mah-TALL-oh-gee

der-mah-TOH-sis

dis-YOU-ree-ah

en-doh-CAR-dee-um
high-poh-DER-mik
in-trah-CAR-dee-ak

pair-ih-CAR-dee-ul

pol-ee-YOU-ree-ah
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Chapter Review Exercises

The following exercises provide a general review of the chapter material.
Your goal in these exercises is to complete each section at a minimum 80%
level of accuracy. A space has been provided for your score at the end of

A. Matching

Match the term or definition on the left with the correct definition or term on the right. Each correct answer is

each section.

worth 10 points. Record your score in the space provided at the end of the exercise.

. word root a. prefix
. prefix b. word ending
. suffix word root + suffix

1
2
3
4.
5
6
7

combining vowel

. combining form
. compound word

. does not need a vowel

for attachment to root
requires a combining

vowel for attachment

-

—

= Y

combining form

usually an o, sometimes an i

attached directly to the beginning of a word
basic foundation of a word

word root + vowel

combining form + word root + suffix

suffix

when it begins with k. word roots, prefixes, suffixes, and combining vowels
a consonant l. dermatitis
9. aword cannot end m. prefix + vowel

10.

Number correct

with this word element

component parts of words

X 10 points/correct answer: Your score

B. Identify the Word Roots

%

Identify the word root(s) in each word by separating them with slash marks (/). Remember the word building
rules concerning the attachment of suffixes to word roots. The suffix, when used, appears in bold print in the
first four (4) words. After that, you will have to identify the word root without the help of a bold suffix. All
answers appear within this chapter. Each correct answer is worth 10 points. Record your score in the space pro-
vided at the end of the exercise.

1. Definition: Enlargement of the heart.

Root: cardi (the o is needed because the suffix -megaly begins with a consonant)
Word: cardiomegaly

2. Definition: Condition in which there is a decrease in the number of white blood cells.

Root: cyt (the o is needed because the suffix -penia begins with a consonant)
Root + vowel: leuk/o (this becomes a combining form due to the compound word)

Word: leukocytopenia
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. Definition:

Root:

Root + vowel:

Word:

Definition:
Root:

Word:

. Definition:

Root:

Word:

. Definition:

Root:
Word:
Definition:
Root:
Word:
Definition:
Root:
Word:
Definition:
Root:
Word:

. Definition:

Root:
Word:

Number correct

Inflammation of the skin of the extremities.
dermat (the o is not needed because the suffix -itis begins with a vowel)
acr/o (this becomes a combining form due to the compound word)

acrodermatitis

One who specializes in the study of diseases and disorders of the heart.

cardi (the o is needed because the suffix -logist begins with a consonant) (This one may
appear to be wrong because cardi ends with a vowel. However, remember that it is the
beginning of the suffix that determines whether to use the vowel.)

cardiologist

Any condition of the skin.

dermatosis

Painful urination.

dysuria
Pain in the heart.

cardialgia
One who specializes in the study of diseases and disorders of the skin.

dermatologist

Condition of blueness.

cyanosis
Inflammation of the heart.

carditis

X 10 points/correct answer: Your score _______ %

C. What Is Wrong with This Word?

Each of the following words has been created incorrectly according to the word building rules. Review each word

carefully and circle the mistake. Rewrite the word correctly in the space provided, and state your rationale for the
change. You may need to refer to the word building rules in the chapter for help. Each correct answer is worth 10
~ points. Record your score in the space provided at the end of the exercise.

Example:
4 Wrong:

Correct:

Rationale:

an uro ia

anuria

The suffix begins with a vowel. Therefore, the combining vowel is not needed.




1. Wrong:

Correct:

Rationale:

2. Wrong:

Correct:

Rationale:

3. Wrong:

Correct:

Rationale:

4. Wrong:

Correct:

Rationale:

5. Wrong;:

Correct:

Rationale:

6. Wrong:

Correct:

Rationale:

7. Wrong;:

Correct:

Rationale:

8. Wrong;:

Correct:

Rationale:

9. Wrong:

Correct:

Rationale:

10. Wrong:

Correct:

Rationale:

Number correct

megaly cardio

Word Building Rules
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penia leuko cvyto

dermato itis acro

megaly gastro

osis dermato

dys uro ia

cardio algia

logist dermato

0sis cyano

itis cardo

X 10 points/correct answer: Your score

%

B o el

*
-

f—
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D. Completion

Read the following statements about word elements and complete the statement with the correct answer. The
spaces provided indicate the number of words in the answer. Each correct answer is worth 10 points. Record your
score in the space provided at the end of the exercise.

1.

3. Word roots, prefixes, suffixes, and combining vowels are known as

8. A word root + a vowel is known as a

When building a medical word, remember that a word cannot end as a
You must drop the vowel and add a

The basic foundation of a word is known as the

The word element attached directly to the beginning of a word is known as a

The word element that requires a combining vowel for attachment when it begins with a consonant is
known as a

The component part of a word that is usually an o but sometimes an i is called the

The word ending is called a

9. The word element that attaches to the beginning of a word and does not need a vowel for attachment

10.

to the root is a

A medical word that is made up of a combining form + a word root + a suffix is known as a

Number correct _______ X 10 points/correct answer: Your score %

F.. Review the Rules

Read each statement carefully and select the correct answer from the options listed. Each correct answer is worth
10 points. Record your score in the space provided at the end of the exercise.

1.

When using more than one word root, as in a compound word, a is needed to sepa-
rate the different word roots. This is done regardless of the second or third word root beginning with a
vowel.

a. prefix
b. suffix
¢. combining vowel

d. hyphen
If a suffix begins with a vowel, the will attach directly to it.

a. word root

b. prefix

c. combining form
d. hyphen

If a suffix begins with a consonant (anything other than g, ¢, i, 0, 1, ), the root will need a(n)
before attaching to the suffix.

a. prefix
b. hyphen
¢. combining vowel

d. extra word root
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4. A word element added at the beginning of the word is a:
a. prefix
b. suffix
¢. combining vowel
d. hyphen
5. Compound words are usually composed in the following order:
a. combining form + word root + suffix
b. combining form + suffix
c. word root + suffix
d. prefix + word root

6. The definition of a medical word usually begins with defining the first and continuing
to “read” backward through the word as you define it.

a. prefix
b. combining form
¢. word root

d. suffix

7. When a medical word has a prefix, the definition of the word usually begins with defining the suffix
first, the prefix , and the root(s) last.

a. third

b. second

c. fourth
d. after the root

8. When a medical word identifies body systems or parts, the definition of the word usually begins with
defining the suffix first and then defining the organs in the particular body system.

a. in the order in which they are studied
b. in alphabetical order

c. in reverse order

d. in any order desired

9. In the medical word cardiocentesis (cardi + o + centesis), the word element -centesis is a suffix. The
combining vowel o is used in building this word because:

a. the suffix always has to have a combining vowel.
b. the suffix begins with a consonant.

c. the root cardi ends in a vowel.

d. the vowel is not needed (this word is misspelled).

10. In the medical word cardialgia (cardi + algia), the word element -algia is a suffix. The combining
vowel o is not used in building this word because:

a. the suffix -algia begins with a vowel and a combining vowel is not necessary.
b. the vowel is needed (this word is misspelled).
c. the root cardi ends in a vowel.

d. a suffix never needs a combining vowel.

Number correct %

X 10 points/correct answer: Your score
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KEY COMPETENCIES A

Upon completing this chapter and the review exercises at the end of the chapter, the learner should be able to:

1. Define a prefix and state the rule for using prefixes in words.

2. Correctly identify at least 20 prefixes that deal with numbers, colors, measurements, and negatives.
3. Correctly identify at least 10 prefixes that deal with position and direction.

4. Correctly identify at least 30 other prefixes.
5

. Demonstrate the ability to create at least 10 new words using prefixes by completing the applicable
exercises at the end of the chapter.

20
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OVERVIEW A

Have you ever drawn a diagram? Have you ever taken a pretest? Have you ever
taken antibiotics? Have you ever received a blood transfusion? Have you ever
thought about the many prefixes we use on a daily basis?

While studying this chapter, you will discover many new prefixes. You will also find
that some of the prefixes that are part of your regular vocabulary are also used in
medical terminology.

Every medical word has a root. Every medical word has an ending, which is either a
suffix or a root that is itself a word. Not every medical word, however, has a prefix.
However, when prefixes are used they are attached directly to the beginning of the
word.

The meaning of a prefix will not change from word to word. For example, hyper-
always means “excessive or more than normal.” Any word that has hyper- as its prefix
will mean “in an excessive or more than normal state.” Words with the same root,
however, will have different meanings depending on the prefix attached. Look at the
following example. Although each word has the same root (pne, meaning “breath-
ing”), the addition of different prefixes gives each word a different definition.

Word Prefix + Root + Ending Definition

dyspnea dys pne a = difficult breathing
apnea a pne a = absence of breathing
bradypnea brady pne a = slow breathing

Prefixes are attached to words to express numbers, measurements, position, direc-
tion, negatives, and color. This chapter concentrates on various categories of
prefixes and their meanings. This is not a complete listing of prefixes. Additional
prefixes are introduced throughout the text in relevant chapters.

AT Prefixes that express numbers indicate, for example, whether there is one, two, or three;

whether it is single, double, or half. Look at some of the more commonly used prefixes
and see how they relate to numbers.

Prefix Meaning Example

bi- two, double bicuspid (having two cusps or points)

hemi- half hemiplegia (paralysis of one side [half] of the body)
milli- one-thousandth milliliter (one-thousandth of a liter)

mono- one, single monocyte (a white cell with a singular nucleus)
nulli- none nullipara (a woman who has borne no children)
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Prefix Meaning Example

primi- first primigravida (first pregnancy)

quadri- four quadriplegia (paralysis of all four extremities)

semi- half semiconscious (half conscious)

tetra- four tetraplegia (paralysis of both arms and both legs; also
known as quadriplegia)

tri- three triceps (“a muscle” having three heads)

uni- one uninuclear (“a cell” having one nucleus)

Measurement
i 1 Prefixes that express measurement indicate quantity such as much, many, or excessive.

They often refer to multiples without specifically referring to a number. They also refer
to excessive (above normal) conditions. The following prefixes relate to measurements.

Prefix Meaning Example
hyper- excessive hyperlipemia (an excessive or above normal level of
blood fats)
hyp- under, below, hypoxemia (less than normal blood oxygen level)
beneath, less than
normal
hypo- under, below, hypoglycemia (less than normal blood sugar)
beneath, less than
normal
multi- many multipara (to bear many “children”)
poly- many, much polyarthritis (inflammation of many joints)
polyuria (the excretion of large amounts of [much] urine)

Position and/or Direction
i 1 Prefixes that express position and/or direction are used to describe a location. The
location may be in the middle of, between, under, before, or after a particular body

structure—or it may be around, upon, near, or outside an area or structure. The prefixes
listed are examples.

Prefix Meaning Example

ab- from, away from abduct (to move away from the midline of the body)
ad- toward, increase adduct (movement toward the midline of the body)
ambi- both, both sides ambidextrous (able to use both hands well)
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Prefix Meaning Example
ante- before, in front antecubital (“the space” in front of the elbow)
circum- around circumoral (around the mouth)
de- down, from descend (to come down from)
dia- through diagnosis (knowledge through testing)
ecto- outside ectopic (outside of its normal location)
endo- within endocervical (pertaining to the inner lining of the cervix)
epi- upon, over epigastric (upon the stomach)
ex- out, away from, out- extract (to remove a tooth from [away from] the oral
side cavity)
exo- outside, outward exogenous (originating outside the body)
extra- outside, beyond extrahepatic (outside of the liver)
hypo- under, below, hypoglossal (under the tongue)
beneath, less than
normal
in- in, inside, within, not intubate (to insert a tube inside [into] an organ or body
cavity)
infra- beneath, below, infrapatellar (below the knee)
under
inter- between intercostal (between the ribs)
intra- within intravenous (within a vein)
juxta- near, beside juxtaarticular (pertaining to a location near a joint)
meso- middle mesoderm (the middle of the three layers of the skin)
para- near, beside, beyond, paracervical (near, or beside, the cervix)
two like parts
peri- around perianal (around the anus)
pre- before, in front precordial (the region “of the chest wall” in front of the
heart)
pro- in front, before prognosis (knowledge before)
re- back, again reactivate (to make active again)
retro- backward, behind retroflexion (an abnormal position of an organ in
which the organ is tilted backward)
sub- under, below sublingual (under the tongue)
supra- above, over suprapubic (above, or over, the pubic area)
trans- across, through transurethral (across, or through, the urethra)
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Color |

Prefixes that express color can (for example) indicate color in reactions, the color of
growths or rashes, and the color of body fluids. Some of the following word elements
are pure prefixes. Others are combining forms used as prefixes. Most dictionaries iden-
tify these forms relating to color as “combining forms,” not as prefixes. However, their
constant placement at the beginning of the word identifies them more as a prefix than
as a combining form—and thus the reason for their insertion in this section. The list
contains examples of prefixes, and combining forms used as prefixes, that express color.
The list is summarized in Table 2-1 for easy reference, listing only the color and the

prefix/combining form.

Table 2-1 Prefixes and Combining Forms for Color

Color Prefix/Combining Form

black melan/o
blue cyan/o
gray, silver glauc/o
poli/o
green chlor/o
purple purpur/o
red erythr/o
eosin/o
rube-
white alb-
albin/o
leuk/o
yellow cirrh/o
jaund/o
xanth/o
Prefix Meaning Example
alb- white albino (person who has a marked deficiency of pigment
in the eyes, hair, and skin; has abnormally white skin)
albin/o white albinism (condition of abnormally white skin; character-
ized by absence of pigment in the skin, hair, and eyes)
chlor/o green chlorophyll (green pigment in plants that accomplishes
photosynthesis)
cirrh/o yellow, tawny cirrhosis (chronic degenerative disease of the liver with
resultant yellowness of the liver and of the skin)
cyan/o blue cyanoderma (slightly bluish, grayish, slatelike, or dark

discoloration of the skin)
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Prefix Meaning Example

eosin/o red, rosy eosinophil (bilobed leukocyte that stains a red, rosy
color with an acid dye)

erythr/o red erythrocyte (mature red blood cell)

glauc/o gray, silver glaucoma (disorder of the eye due to an increase in
intraocular pressure; creates a dull gray gleam of the
affected eye)

jaund/o yellow jaundice (yellow discoloration of the skin)

lute/o yellow corpus luteum (a yellow glandular mass on the surface
of the ovary that forms after the ovarian follicle rup-
tures and releases a mature ovum)

leuk/o white leukoplakia (white, hard, thickened patches firmly
attached to the mucous membrane in areas such as the
mouth, vulva, or penis)

melan/o black melanoma (darkly pigmented cancerous tumor)

poli/o gray poliomyelitis (inflammation of the gray matter of the
spinal cord)

purpur/o purple purpura (collection of blood beneath the skin in the
form of pinpoint hemorrhages appearing as red/purple
skin discolorations)

rube- red rubella (contagious viral disease characterized by fever,
coldlike symptoms, and a diffuse, fine, red rash)

xanth/o yellow xanthoderma (yellow coloration of the skin)

Negatives

Prefixes that express negatives indicate such things as not, without, lack of, and against.

Prefix Meaning Example

a- without, not, no apnea (without breathing) Note: When a is used as a
prefix it means “without, not, no”; a can also be used as a
suffix.

an- without, not, no anesthesia (without feeling)

ana- not, without anaplasia (without formation or development)

anti- against antidote (a drug or other substance that opposes
[works against] the action of a poison)

contra- against contraceptive (any device or technique that prevents

[works against] conception)
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Prefix Meaning Example

dis- free of, to undo discharge (to release a substance or object [to free it
from its location])

im- not impotence (an adult male’s inability [not able] to
achieve penile erection)

in- in, inside, within, not incompetent (not capable)

non- not noninvasive (pertaining to a diagnostic or therapeutic
technique that does not require the skin to be broken
[not invaded] or a cavity or organ to be entered)

Common Prefixes
& B ' ~/ An alphabetical listing of prefixes commonly used in medical terminology is included
here for easy reference. As you read the list, note that the prefixes just discussed in the

“categories” sections are repeated. In addition, some of the prefixes appear throughout
the text as they relate to discussions of specific body systems.

Note: The combining forms used as prefixes to express color have also been included

in this list.

Prefix Meaning Example

A= without, not, no apnea (without breathing)

ab- from, away from aberrant (wandering away from)

ad- toward, increase adduct (movement toward the midline of the body)

alb- white albino (person who has a marked deficiency of pigment
in the eyes, hair, and skin; has abnormally white skin)

albin/o white albinism (condition of abnormally white skin; char-
acterized by absence of pigment in the skin, hair, and
eyes)

ambi- both, both sides ambidextrous (able to use both hands well)

an- without, not, no anesthesia (without feeling)

ante- before, in front antecubital (“the space” in front of the elbow)

anti- against antidote (a drug or other substance that opposes
[works against] the action of a poison)

auto- self autograft (a graft transferred from one part of a
patient’s body to another)

bi- two, double bicuspid (having two cusps or points)

bio- life biology (the study of life)

brady- slow bradycardia (slow heartbeat)

chlor/o green chlorophyll (green pigment in plants that accomplishes
photosynthesis)
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Prefix Meaning Example
circum- around circumduction (movement around in a circle)
cirrh/o yellow, tawny cirrhosis (chronic degenerative liver disease with resul-
tant yellowness of the liver and skin)
con- together, with congenital (born with)
contra- against contraindication (against what is indicated)
cyan/o blue cyanoderma (slightly bluish, grayish, slatelike, or dark
discoloration of the skin)
de- down, from descend (to come down from)
dia- through diagnosis (knowledge through testing)
dis- free of, to undo dislocation (the displacement [undoing] of any part of
the body from its normal position)
dys- bad, difficult, painful, | dyspnea (difficult breathing)
disordered
ecto- outside ectopic (outside its normal location—as in an ectopic
pregnancy, which occurs in the fallopian tubes instead
of the uterus)
endo- within, inner endoscope (instrument used to look inside the body)
eosin/o red, rosy eosinophil (bilobed leukocyte that stains a red, rosy
color with an acid dye)
epi- upon, over epigastric (pertaining to the region over the stomach)
erythr/o red erythrocyte (mature red blood cell)
eu- well, easily, good, eupnea (normal breathing)
normal
ex- out, away from, out- exhale (to breathe out)
side
exo- outside, outward exogenous (originating outside the body)
extra- outside, beyond extrahepatic (outside of the liver)
glauc/o gray, silver glaucoma (disorder of the eye due to increased intraocu-
lar pressure; creates a dull gray gleam of the affected eye)
hemi- half hemiplegia (paralysis of one side [half] of the body)
hetero- different heterogeneous (composed of different or unlike sub-
stances)
homeo- likeness, same homeostasis (a relative constancy [likeness] in the inter-
nal environment of the body)
homo- same homogenesis (having the same origins)
hydro- water hydrocephalus (an abnormal accumulation of fluid

[water] within the head)
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Prefix Meaning Example
hyp- under, below, hypoxemia (less than normal blood oxygen level)
beneath, less than
normal
hyper- excessive hyperemesis (excessive vomiting)
hypo- under, below, beneath, | hypoglycemia (less than normal blood sugar; low blood
less than normal sugar level)
idio- individual idiosyncrasy (an individual sensitivity to effects of a
drug caused by inherited or other bodily constitution
factors)
im- not impotence (an adult male’s inability [not able] to
achieve penile erection)
in- in, inside, within, not | incompetent (not capable)
inborn (acquired during intrauterine life)
infra- beneath, below, infraorbital (beneath the bony cavity in which the eye-
under ball is located)
inter- between intercostal (between the ribs)
intra- within intravenous (within a vein)
jaund/o yellow jaundice (yellow discoloration of the skin)
juxta- near, beside juxtaarticular (pertaining to a location near a joint)
leuk/o white leukoplakia (white, hard, thickened patches firmly
attached to the mucous membrane in areas such as the
mouth, vulva, or penis)
melan/o black melanoma (a darkly pigmented cancerous tumor)
meso- middle mesoderm (the middle of the three layers of the skin)
meta- beyond, after metacarpals (pertaining to the bones after the carpal
[wrist] bones; i.e., the hand bones)
milli- one-thousandth milliliter (one-thousandth of a liter)
mono- one monocyte (a white cell with a singular nucleus)
multi- many multipara (to bear many “children”)
non- not noninvasive (pertaining to a diagnostic or therapeutic
technique that does not require the skin to be broken
[not invaded] or a cavity or organ to be entered)
pan- all pancarditis (inflammation of the entire heart [all])
para- near, beside, beyond, paracervical (near, or beside, the cervix)
two like parts
per- through percussion (striking through)
peri- around perianal (around the anus)
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Prefix Meaning Example

poli/o gray poliomyelitis (inflammation of the gray matter of the
spinal cord)

poly- many, much, polyarthritis (inflammation of many joints)

excessive polyuria (the excretion of large amounts of [much]

urine)

post- after, behind postcibal (after meals)

pre- before, in front precordial (the region “of the chest wall” in front of the
heart)

primi- first primigravida (first pregnancy)

pseudo- false pseudoanorexia (“false anorexia”; a condition in which
an individual eats secretly while claiming a lack of
appetite and inability to eat)

purpur/o purple purpura (collection of blood beneath the skin in the
form of pinpoint hemorrhages appearing as red/purple
skin discolorations)

quadri- four quadriplegia (paralysis of all four extremities)

re- back, again reactivate (to make active again)

retro- backward, behind retrocecal (pertaining to the region behind the cecum)

rube- red rubella (a contagious viral disease characterized by
fever, coldlike symptoms, and a diffuse, fine red rash
[also German measles])

semi- half semiconscious (half conscious)

sub- under, below subcutaneous (under the skin)

supra- above, over suprapubic (above, or over, the pubic area)

sym- joined, together sympathetic (displaying compassion for another’s grief;
literally, “joined in disease”)

syn- joined, together syndrome (a group of symptoms joined by a common
cause; “running together”)

tachy- rapid tachycardia (rapid heartbeat)

trans- across, through transurethral (across, or through, the urethra)

tri- three triceps (“a muscle” having three heads)

ultra- beyond, excess ultrasound (sound waves at the very high frequency of
more than 20,000 vibrations per second)

uni- one uninuclear (“a cell” having one nucleus)

xanth/o yellow xanthoderma (any yellow coloration of the skin)
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Chapter Review Exercises

A. Matching

The following exercises provide a more in-depth review of the chapter
material. Prefixes and combining forms used as prefixes are treated the
same and are called prefixes in the exercises. Your goal is to complete each
section at a minimum 80% level of accuracy. A space has been provided
for your score at the end of each section.

Match the prefixes on the left with the appropriate definition on the right. Each correct answer is worth 10 points.
Record your score in the space provided at the end of the exercise.

bi-
hemi-
mono-
primi-
tri-
ab-
ante-

circum-

Y ® N w D

ecto-

._.
e

trans-

Number correct

St th 0 A0

-

—

first

two

. half

. outside

. around

one

. three

a. across, through
b.

. before, in front of

. from, away from

X 10 points/correct answer: Your score %

B. Select the Term

Circle the letter of the term that correctly identifies its meaning. Each correct answer is worth 10 points. Record
your score in the space provided at the end of the exercise.

1. The prefix that means without is:

a. anti-
b. a-
c. endo-
d. ab-

2. The prefix that means against is:

a. anti-
b. a-
c. endo-
d. ab-

3. The prefix that means not is:

a. dys-
b. ambi-
¢. non-

d. pan-
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4. The prefix that means bad or difficult is:
a. endo-
b. dys-
c. non-
d. post-

5. The prefix that means both or both sides is:
a. ambi-
b. hemi-
c. tri-
d. mono-

6. The prefix that means between is:
a. ecto-
b. post-
C. pan-
d. inter-

7. The prefix that means false is:
a. dys-
b. pseudo-
c. endo-
d. anti-

8. The prefix that means all is:
a. pan-
b. post-
c. tri-
d. hemi-

9. The prefix that means after or behind is:
a. pseudo-
b. pan-
C. post-
d. ante-

10. The prefix that means within is:

a. ecto-
b. endo-
c. hemi-

d. primi-

Number correct X 10 points/correct answer: Your score %
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C. Create a Word

Using the prefixes listed, create a word that best completes each statement dealing with position and direction.
If you need assistance, refer to your list of prefixes within the chapter. After you have determined the correct
prefix, write the word (without the divisions) in the space provided. Each correct answer is worth 10 points.
Record your score in the space provided at the end of the exercise.

inter- intra- ambi- peri-
epi- dia- hypo- supra-
trans- ab-

Create a word that means:

1. To move away from the midline of the body
+ duct =
(prefix) + (root) = (complete word)

2. Able to use both hands well
+ dextr + ous =

(prefix) + (root) + (suffix) = (complete word)

3. Around the mouth

+ or + al =
(prefix) + (root) + (suffix) = (complete word)
4. Knowledge through testing
+ gnos + is =
(prefix) + (root) + (suffix) = (complete word)
5. Under the tongue
+ gloss + al =
(prefix) + (root) + (suffix) = (complete word)
6. Within a vein
+ ven + ous =
(prefix) + (root) + (suffix) = (complete word)
7. Above the pubis
+ pub + ic =
(prefix) + (root) + (suffix) = (complete word)
8. Across, or through, the urethra
+ urethr + al =
(prefix) + (root) + (suffix) = (complete word)
9. Pertaining to the region upon the stomach
+ gastr + ic =
(prefix) + (root) + (suffix) = (complete word)
10. Between the ribs
+ cost + al =
(prefix) + (root) + (suffix) = (complete word)

Number correct X 10 points/correct answer: Your score %
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D. Crossword Puzzle

Complete the crossword puzzle by entering the applicable prefix for each definition in the spaces provided. Each
crossword answer is worth 5 points. When you have completed the puzzle, total your points and enter your score
in the space provided.

1
2
3
[ i
[ i
g 10 11 .-
12
13 —
14 15
16 |17
18
ACROSS DOWN
2 One 10 Around 1 Within 8 Rapid
3 First 13 Same 2 One-thousandth 11 Many
4 Against 14 Across, through 3 Many, much 12 Together, with
6 Slow 16 Half 5 In, within, not 15 Joined, together
9 Three 18 Between 7 Backward, behind 17 Upon, over
Number correct X 5 points/correct answer: Your score %
E. Proofreading Skills e

Read the following consultation report and identify 10 misspelled prefixes by circling them in the script. Lines
that have errors are numbered and are printed in bold. After you have identified the errors, write each prefix
correctly and define it in the space provided. Each correct answer is worth 10 points. Record your score in the
space provided at the end of the exercise.

1. Correct spelling of the prefix: P

Definition of the prefix:

2. Correct spelling of the prefix:

Definition of the prefix:

3. Correct spelling of the prefix:

Definition of the prefix:




=

34 CHAPTER?2

5

C
\)’ A1

PATIENT: Ms. Kelli Greene >

IDENTIFICATION NUMBER: 620378

@\sz)’\/

N
@, &
DATE: February 25, 2007 ‘cq] C®

SUMMARY: Ms. Kelli Greene is a 26-year-old female who was seen by Dr. George White
numerous times for repeated complaints (1) of epygastric pain and was referred to me after
the last episode. She states that the pain radiates to her shoulder and back, and is so severe at
times that she experiences diplopia.

(2) Physical examination shows no trachycardia, no cyanosis of nail beds. Blood pressure
is 120/78 mmHg; pulse 82; respiration 14. Visual acuity examination reveals that patient (3) has
ambeopia. Microscopic examination of urine reveals no erythrocytes.

Leukocyte count is within normal range except for slight elevation of eosinophil level. This
appears to be negligible. (4) Patient has no complaints of pollyuria.

A slight case of acrodermatitis is noted on the left side in (5) particular, with some hiperplasia
of skin and scaling. Will prescribe cortisone cream for this. Close examination of the right arm
reveals a darkly pigmented mole, which could possibly be a melanoma. This was removed in my
office and sent to the regional laboratory for further testing.

(6) Past history reveals that this patient had endacarditis at age 14 following a
streptococcal infection. Her recovery has been uneventful. She expressed fear that this may be
resurfacing. | see no evidence of this, however.

Palpation of the epigastric region was met with resistance and an expression of considerable
discomfort. Ms. Greene was (7) referred for an upper Gl series and an ultersound of the
gallbladder. The results confirmed my suspicions of inflammation of the gallbladder with
presence of gallstones.

(8) The fact that Ms. Greene is a primagravida in her first (9) trymester of pregnancy, did
not create a need for delaying the surgery. She was scheduled for a laparoscopic
cholecystectomy on the 28th of this month. The gallbladder was slightly edematous but was
removed without complications under (10) general annesthesia. There were several stones
blocking the common bile duct. The patient tolerated the procedure well and was discharged
three days later.

Two-week follow-up visit revealed no complications. Patient is progressing well. Pathology
report of mole on right forearm was negative. No further visits are deemed necessary and
patient was instructed to return to family physician and personal obstetrician as needed.

DIAGNOSIS: 1. Acute cholecystitis with cholelithiasis

2. Possible melanoma of right forearm
TREATMENT: 1. Laparoscopic cholecystectomy

2. Excisional biopsy of mole on right forearm, negative
FOLLOW-UP . Return to family physician as needed

1
2. Copy of consultation report mailed to Dr. George White on 2-25-07.

Cole Black, M.D.




10.

Number correct

Correct spelling of the prefix:

Definition of the prefix:
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Correct spelling of the prefix:

Definition of the prefix:

Correct spelling of the prefix:

Definition of the prefix:

Correct spelling of the prefix:

Definition of the prefix:

. Correct spelling of the prefix:

Definition of the prefix:

Correct spelling of the prefix:

Definition of the prefix:

Correct spelling of the prefix:

Definition of the prefix:

F. Completion

X 10 points/correct answer: Your score ______ %

Complete each statement with the most appropriate prefix. Note: Because you are just beginning your study
of medical terminology, the meaning of the prefix has been italicized for you. Each correct answer is worth 10
points. Record your score in the space provided at the end of the exercise.

AN O

© *® N &

10.

Number correct

A tooth having two cusps or points is known as a

cuspid tooth.

A person who is paralyzed on one half (one side) of the body is known to have

plegia.

A woman who is pregnant for the first time is termed a gravida.

The excretion of large amounts of urine (much urine) isknownas__ uria.

The medical term that means “being without pain,” or refers to an agent that is given to relieve pain, is
algesic.

A person who is able to use both hands well is saidtobe __ dextrous.

A medication that is placed under the tongue is a

lingual medication.

An__ venous medication is one that is administered within a vein.

Theterm _— charge means “release of a substance or object in order fo free it from its location.”

A diagnostic or therapeutic technique that does not require the skin to be broken (not invaded) or a
cavity or organ to be entered is said to be a

invasive procedure.

X 10 points/correct answer: Your score %
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G. Word Search

Read each definition carefully and identify the appropriate word from the list that follows. Enter the word in
the space provided, then find it in the puzzle and circle it. The words may be read up, down, diagonally, across,
or backward. Each correct answer is worth 10 points. Record your score in the space provided at the end of the

exercise.
poly circum  inter intra
anti hyper hydro many
first four half

Example: A prefix that means many, much, excessive.

poly

1. A prefix that means “around.”

—l
2. A prefix that means between.
\‘
3. A prefix that means within (other than endo-).
4. A prefix that means against (other than contra-).
- 5. A prefix that means excessive.
6. A prefix that means water.
-
7. The prefix multi- means.
S
| 8. The prefix primi- means.
‘l-‘rﬂ
9. The prefix quadri- means.
T 10. The prefix hemi- means.
S——

Number correct X 10 points/correct answer: Your score %

!
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Word Search Puzzle

E E R (o} S H | A C B T

D L N L | E (o} H | T |
R E H E P Y T T (o} | E P N L P
C R o A | N T E R M A E C (o} L
U R R T N P N E | E R C F E E
M A R R P T | G | R E P Y H S
P B \' o D A I 1 N S E R Y M Cc
E N L C G A S P | N E D S E L
N I E H 1 R C H | S R Y A | E
E A P F 1 R S T A (o} D H S G R
N L E N N P | L E P S Y L D (o}
C L A T T L o Y | U A T Cc o S
E | N E R H C N U T U R E S |
B V] E R A U R A S M E M N | S
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KEY COMPETENCIES =)

Upon completing this chapter and the review exercises at the end of the chapter, the learner should be able to:

1.

38

Define a suffix and state the rule for using suffixes in words.

2. Correctly identify at least 10 suffixes that make a word a noun.
3.
4

. Correctly identify at least 10 suffixes that deal with instruments and with diagnostic and surgical

Correctly identify at least 10 suffixes that make a word an adjective.

procedures.

Identify and define at least 8 suffixes that deal with specialties and specialists.
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OVERVIEW A

A suffix is the ending of a word. The root to which a suffix is attached may or
may not need a combining vowel, depending on whether the suffix begins with a
consonant or a vowel.

Example: Combining Vowel Needed: cephal + o + dynia = cephalodynia
Cephal is a word root meaning “head”; -dynia is a suffix meaning
“pain.” Because -dynia begins with a consonant (d), it is necessary
to use the combining vowel o to make the word cephalodynia—which
means “pain in the head.”

Rule: When a suffix begins with a consonant, a combining vowel is used with the
word root that attaches to the suffix.

Example: Combining Vowel Not Needed: cephal + algia = cephalalgia
Cephal is a word root meaning “head”; -algia is a suffix meaning “pain.”
Because -algia begins with a vowel (a), it is not necessary to use a
combining vowel to make the word cephalalgia—which means “pain in
the head.”

Rule: When a suffix begins with a vowel, the word root attaches directly to the suffix
without the aid of a combining vowel.

A suffix makes a word either a noun or an adjective. When the noun ending -um
is attached to the word root duoden, the newly created word duodenum is a noun.
When the adjective ending -al is attached to the same word root, the new word
becomes the adjective duodenal. In this chapter we classify the suffixes as either
noun endings or adjective endings. Seeing the suffixes in a grouping such as this
should help you as you continue to create medical words.

As mentioned in Chapter 2 (on prefixes), the meaning of a particular suffix does
not change from word to word. Thus, -itis always means “inflammation.” Any word
that has -itis as its suffix denotes inflammation. A word with the same root does
change its meaning, however, each time a new suffix is attached. For example, use
the word root gastr (meaning “stomach”) and look at the various definitions that
result with the addition of different suffixes. Notice that in each word the suffix
is bold, as is the definition of the suffix.

Word Word Root  +  Suffix Definition

gastralgia gastr -algia = pain in the stomach

gastritis gastr -itis = inflammation of the stomach
gastric gastr -ic =  pertaining to the stomach
gastrostomy  gastr -ostomy = creating a new opening into

the stomach

Suffixes indicate (among other things) surgical procedures, types of surgeries, spe-
cialties, specialists, and conditions. Defining medical terms usually begins with the
meaning of the suffix. For example, the definition of gastritis begins with defining
the suffix first, followed by defining the word root. Therefore, the definition of
gastritis is “inflammation of the stomach.”
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Rule: When defining a medical term, begin the definition by defining the suffix first,
the prefix second, and the root(s) last.

The remainder of this chapter concentrates on the various categories of suffixes
and their meanings. This is not a complete listing of suffixes. Additional suffixes
are introduced throughout the text in relevant chapters. The review exercises at
the end of the chapter will reinforce your understanding of suffixes and how to use
them appropriately in medical terms.

Noun Suffixes
=T "/ Most of the suffixes in this chapter make a word a noun. Nouns are words used to name
a person, place, thing, quality, or action. They can be categorized by their relationship to

specialties, surgeries, specialists, conditions, and so on. Some of the basic noun suffixes
addressed in this section are used in all categories when building words that have noun

endings.

Suffix Meaning Example

-a (a is a noun ending) cyanoderma (skin with a bluish discoloration) Note:
When a is used as a suffix, it is a noun ending; a can
also be used as a prefix.

-ate something that . .. hemolysate (something that results from hemolysis)

-e (e is a noun ending) dermatome (instrument used to cut the skin; e.g., thin
slices of skin for grafting)

-emia blood condition hyperglycemia (blood condition in which a greater than
normal level of glucose is present in the blood; high
blood sugar)

-er one who radiographer (one who takes and processes X-rays)

-esis condition of enuresis (condition of urinary incontinence; bed-wetting)

-ia condition (ia is a paraplegia (condition of paralysis of the lower half of

noun ending) the body)

-iatry medical treatment, podiatry (treatment of diseases and disorders of the

medical profession foot)

-ion action, process conduction (process in which heat is transferred from
one substance to another)

-ism condition hirsutism (condition of excessive body hair in a male
distribution pattern)

-ist practitioner pharmacist (practitioner who prepares/dispenses drugs/
medications)

-ole small or little arteriole (smallest branch of the arterial circulation;
small artery)

-0sis condition cyanosis (condition of blueness)
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Suffix Meaning Example
-tion process of relaxation (the process of reducing tension, as in a
muscle when it relaxes after contraction)
-ula small, little macula (small, pigmented spot that appears separate
from the surrounding tissue)
-ule “small one” venule (smallest vein that collects blood from a capillary)
-um a suffix that identifies duodenum (first part of the small intestine)
singular nouns
-us a suffix that identifies | coccus (singular bacterium)
singular nouns
-y (y is a noun ending) myopathy (abnormal condition of the muscle)

ds

Plural WQr

When a word changes from singular to plural form, the ending of the word also
changes. For example, you may have only one crisis (singular) or you may have many
crises (plural). Use the following rules when changing from singular to plural forms
of words.

Rule: When the singular form of a word ends in -a, change the a to ae to form the
plural.
Example: The singular form pleura becomes pleurae in the plural form.

Rule: When the singular form of a word ends in -ax, change the ax to aces to form
the plural.

Example: The singular form thorax becomes thoraces in the plural form.

Rule: When the singular form of a word ends in -is, change the is to es to form the
plural.

Example: The singular form crisis becomes crises in the plural form.

Rule: When the singular form of a word ends in -ix, -ex, or -yx, change the ix, ex, or
yx to ices to form the plural.

Example: The singular form appendix becomes appendices in the plural form. The
singular form apex becomes apices in the plural form.

Rule: When the singular form of a word ends in -on, change the on to a to form the
plural.

Example: The singular form ganglion becomes ganglia in the plural form.

Rule: When the singular form of a word ends in -um, change the um to a to form the
plural.

Example: The singular form bacterium becomes bacteria in the plural form.
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Table 3-1 Singular to Plural Suffix Changes

Singular Form Plural Form

pleura (PLOO-rah) becomes pleurae (PLOO-ree)

thorax (THOH-raks) becomes thoraces (THOH-rah-seez)

crisis (KRI-sis) becomes crises (KRI-seez)

appendix (ah-PEN-diks) becomes appendices (ah-PEN-dih-seez)
apex (AY-peks) becomes apices (AY-pih-seez)

ganglion (GANG-lee-on) becomes ganglia (GANG-lee-ah)
bacterium (back-TEE-ree-um) becomes bacteria (back-TEE-ree-ah)
thrombus (THROM-bus) becomes thrombi (THROM-bye)

fibroma (figh-BROH-mah) becomes fibromata (figh-BROH-mah-tah)

Rule: When the singular form of a word ends in -us, change the us to i to form the
plural.

Example: The singular form thrombus becomes thrombi in the plural form.

Rule: When the singular form of a word ends in -ma, change the ma to mata to form
the plural.

Example: The singular form fibroma becomes fibromata in the plural form.

The rules for changing singular form to plural are recapped in the examples in Table 3-1.

Ad]ectlve Suffixes

Adjectives are words that modify nouns by limiting, qualifying, or specifying. Adjective
suffixes are normally used to describe the root word to which they are attached. They
usually mean “pertaining to,” “relating to,” “characterized by,” or “resembling.” There are
no specific rules governing which adjective endings go with which words. Sometimes
more than one ending will work with the same word root. Understanding the defini-
tion and use of a word will help in selecting the most appropriate adjective suffix. The
following is a list of some frequently used adjective suffixes.

»

Suffix Meaning Example

-ac pertaining to cardiac (pertaining to the heart)

-al pertaining to duodenal (pertaining to the duodenum)

-ar pertaining to ventricular (pertaining to the ventricle)

-ary pertaining to; pulmonary (pertaining to the lungs)
relating to

-eal pertaining to esophageal (pertaining to the esophagus)

-ic pertaining to thoracic (pertaining to the thorax)
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Suffix Meaning Example

-ical pertaining to (-ical neurological (pertaining to the study of nerves)
is the combination
of ic + al)

-ile pertaining to; febrile (pertaining to fever)
capable

-oid resembling mucoid (resembling mucus)

-ory pertaining to; auditory (pertaining to hearing)
characterized by

-ous pertaining to venous (pertaining to veins)

-tic pertaining to cyanotic (pertaining to blueness)

and Specialists

Specialties

Suffixes that indicate specialties and/or specialists are presented throughout the study
of medical terminology, particularly as you learn more about specialties, subspecialties,
and the physicians who choose to pursue these specialties as lifelong careers. By the time
a physician has earned the title of Board Certified or Diplomate in a particular field of
study, this person may have invested as much as three to seven years studying beyond
the basic medical degree. The following list identifies the most frequently used suffixes
that denote specialties and/or specialists.

Suffix Meaning Example

-ician specialist in a field of obstetrician (specialist in the field of study of pregnan-
study cy and childbirth)

-latrics relating to medicine, pediatrics (field of medicine that deals with children)
physicians, or medi-
cal treatment

-latry medical treatment, psychiatry (field of medicine that deals with the diag-
medical profession nosis, treatment, and prevention of mental illness)

-latrist one who treats; a psychiatrist (specialist in the study, treatment, and pre-
physician vention of mental illness)

-ian specialist in a field of geriatrician (specialist in the field of study of the aging)
study

-ist practitioner pharmacist (one who is licensed to prepare and dis-

pense medications)
-logist one who specializes biologist (one who specializes in the study of living

in the study of

things)

-logy

the study of

biology (the study of living things)
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Instruments Surgical and Diagnostic Procedures

The following suffixes indicate some type of instrument or a surgical or diagnostic
procedure. The procedures vary from those that are performed in a medical office or
outpatient setting to those performed in hospital surgery settings. The instruments are
used primarily for diagnostic purposes.

Suffix Meaning Example

-centesis surgical puncture amniocentesis (surgical puncture of the amniotic sac
to remove fluid for laboratory analysis; an obstetrical
procedure)

-clasis crushing or breaking osteoclasis (intentional surgical fracture of a bone to

up correct a deformity)

-desis binding or surgical arthrodesis (fixation of a joint by a procedure designed

fusion to accomplish fusion of the joint surfaces)

-ectomy surgical removal appendectomy (surgical removal of the appendix)

-gram record or picture electrocardiogram (record of the electrical activity of
the heart)

-graph an instrument used electrocardiograph (instrument used to record the elec-

to record trical activity of the heart)

-graphy process of recording electrocardiography (the process of recording the elec-
trical activity of the heart)

-ize to make; to treat or anesthetize (to induce a state of anesthesia; to make one

combine with “feelingless”)

-lysis destruction or dialysis (the removal or detachment of certain elements

detachment from the blood or lymph by passing them through a
semipermeable membrane)

-meter an instrument used pelvimeter (instrument used to measure the diameter

to measure and capacity of the pelvis)

-metry the process of mea- pelvimetry (process of measuring the dimensions of the

suring pelvis)

-opsy process of viewing biopsy (removal of a small piece of living tissue from
an organ or part of the body for “viewing” under a
microscope)

-pexy surgical fixation colpopexy (surgical fixation of a relaxed vaginal wall)

-plasty surgical repair rhinoplasty (surgical repair of the nose in which the
structure of the nose is changed)

-rrhaphy suturing nephrorrhaphy (the operation of suturing the kidney)

-scope an instrument used ophthalmoscope (instrument used to view the interior

to view of the eye)
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Suffix Meaning Example

-scopy the process of view-
ing with a scope

ophthalmoscopy (the process of using an ophthalmo-
scope to view the interior of the eye)

-stomy the surgical creation
of a new opening

colostomy (surgical creation of a new opening between
the colon and the surface of the body)

-tomy incision into phlebotomy (incision into a vein)

-tripsy intentional crushing lithotripsy (crushing of a stone in the bladder; may be

accomplished by ultrasound or by laser)

Common Suffixes
=E ' ' An alphabetical listing of suffixes commonly used in medical terminology is included
here for easy reference. As you read the list, note that the suffixes just discussed in the

“categories” section are repeated in this list. Some of the suffixes also appear throughout
the text as they relate to discussions of the body.

Suffix Meaning Example

-3 (a is a noun ending) cyanoderma (skin with a bluish discoloration)

Note: When a is used as a suffix, it is a noun ending; a
can also be used as a prefix.

-ac pertaining to cardiac (pertaining to the heart)

-ad toward, increase caudad (toward the tail or end of the body)

-al pertaining to duodenal (pertaining to the duodenum)

-algesia sensitivity to pain analgesia (without sensitivity to pain)

-algia pain cephalalgia (pain in the head; a headache)

-ar pertaining to ventricular (pertaining to the ventricle)

-ary pertaining to; relat- pulmonary (pertaining to the lungs)

ing to

-ate something that . . . hemolysate (something that results from hemolysis)

-blast embryonic stage of leukoblast (immature white blood cell)

development

-cele swelling or hernia- cystocele (herniation or protrusion of the urinary blad-

tion der through the wall of the vagina)

-centesis surgical puncture amniocentesis (surgical puncture of the amniotic sac
to remove fluid for laboratory analysis; an obstetrical
procedure)

-cide to kill; to destroy spermicide (chemical substance that kills spermatozoa)

-clasis crushing or osteoclasis (the intentional surgical fracture of a bone

breaking up to correct a deformity)
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SUffix Meaning Example
-cyte cell leukocyte (white blood cell)
-desis binding or surgical arthrodesis (fixation of a joint by a procedure designed
fusion to accomplish fusion of the joint surfaces)
-dynia pain cephalodynia (pain in the head; a headache)
-e (e is a noun ending) dermatome (instrument used to cut the skin; i.e., thin
slices of skin for grafting)
-eal pertaining to esophageal (pertaining to the esophagus)
-ectasia stretching or dilatation | gastrectasia (stretching or dilatation of the stomach)
-ectomy surgical removal appendectomy (surgical removal of the appendix)
-emia blood condition hyperglycemia (blood condition in which there is a high-
er than normal level of glucose in the blood; high blood
sugar)
-er one who radiographer (one who takes and processes X-rays)
-esis condition of enuresis (condition of urinary incontinence)
-gen that which generates glycogen (“that which generates sugar”)
-genesis generating; formation lithogenesis (the formation of stones)
-genic pertaining to, forma- lithogenic (pertaining to the formation of stones)
tion, producing
-gram record or picture electrocardiogram (record of the electrical activity of
the heart)
-graph an instrument used electrocardiograph (instrument used to record the elec-
to record trical activity of the heart)
-graphy process of recording electrocardiography (the process of recording the elec-
trical activity of the heart)
-gravida pregnancy multigravida (a woman who has been pregnant more
than once; “many pregnancies”)
-ia condition (ia is a paraplegia (condition of paralysis of the lower half of
noun ending) the body)
-ian specialist in a field of | geriatrician (specialist in the field of study of the aging)
study
-iasis presence of an cholelithiasis (abnormal presence of gallstones in the
abnormal condition gallbladder)
-iatric(s) relating to medicine, pediatrics (field of medicine that deals with children)
physicians, or medi-
cal treatment
-latrician one who treats; a pediatrician (physician who treats children)
physician
-iatrist one who treats; a psychiatrist (specialist in the study, treatment, and pre-

physician

vention of mental illness)
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Suffix Meaning Example
-latry medical treatment, psychiatry (field of medicine that deals with the diag-
medical profession nosis, treatment, and prevention of mental illness)
-ic pertaining to thoracic (pertaining to the thorax)
-ical pertaining to (-ical is neurological (pertaining to the study of nerves)
the combination of
ic + al)
-ician specialist in a field of obstetrician (specialist in the field of study of pregnan-
study cy and childbirth)
-ile pertaining to; capable | febrile (pertaining to fever)
-ion action; process conduction (process in which heat is transferred from
one substance to another)
-ism condition hirsutism (condition of excessive body hair in a mascu-
line distribution pattern)
-ist practitioner pharmacist (practitioner who is licensed to prepare and
dispense medications)
-itis inflammation appendicitis (inflammation of the appendix)
-ize to make; to treat or anesthetize (to induce a state of anesthesia; to make one
combine with “feelingless”)
-lepsy seizure, attack narcolepsy (seizure or sudden attack of sleep)
-lith stone rhinolith (stone or calculus in the nose)
-lithiasis presence or forma- cholelithiasis (presence of gallstones)
tion of stones
-logy the study of biology (the study of living things)
-logist one who specializes biologist (one who specializes in the study of living
in the study of things)
-lysis destruction or dialysis (removal or detachment of certain elements
detachment from the blood or lymph by passing them through a
semipermeable membrane)
-lytic destruction keratolytic (agent used to destroy hardened skin)
-mania a mental disorder; a megalomania (mental disorder characterized by delu-
“madness” sions of grandeur: the patient believes he or she is
someone of great importance)
-megaly enlargement cardiomegaly (enlargement of the heart)
-meter an instrument used pelvimeter (instrument used to measure the diameter
to measure and capacity of the pelvis)
-metry the process of mea- pelvimetry (the process of measuring the dimensions of
suring the pelvis)
-oid resembling mucoid (resembling mucus)
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Suffix Meaning Example
-ole small or little arteriole (smallest branch of the arterial circulation; a
“small” artery)
-oma tumor lipoma (fatty tumor)
-opia visual condition myopia (a condition of nearsightedness)
-opsia visual condition hemanopsia (blindness in one half of the visual field)
-opsy process of viewing biopsy (removal of a small piece of living tissue from
an organ or part of the body for “viewing” under a
microscope)
-ory pertaining to; charac- | auditory (pertaining to hearing)
terized by
-0sis condition cyanosis (condition of blueness)
-ous pertaining to venous (pertaining to veins)
-pathy disease adenopathy (disease of a gland)
-penia decrease in; deficiency | leukocytopenia (decrease in the number of white blood
cells)
-pexy surgical fixation colpopexy (surgical fixation of a relaxed vaginal wall)
-philia attracted to necrophilia (abnormal attraction to dead bodies)
-phobia abnormal fear necrophobia (abnormal fear of death and dead bodies)
-plasia formation or hyperplasia (excessive formation or development)
development
-plasty surgical repair rhinoplasty (surgical repair of the nose in which the
structure of the nose is changed)
-plegia paralysis hemiplegia (paralysis of half of the body, of one side of
the body)
-pnea breathing dyspnea (difficult breathing)
-ptosis drooping or prolapse colpoptosis (prolapse of the vagina)
-rrhagia excessive flow or gastrorrhagia (bursting forth of blood from the stomach)
discharge
-rrhaphy suturing nephrorrhaphy (operation of suturing the kidney)
-rrhea discharge; flow rhinorrhea (flow or drainage from the nose)
-rrhexis rupture arteriorrhexis (rupture of an artery)
-scope an instrument used ophthalmoscope (instrument used to view the interior
to view of the eye)
-scopy the process of view- ophthalmoscopy (the process of using an ophthalmo-
ing with a scope scope to view the interior of the eye)
-stasis stopping or hemostasis (stopping or controlling the flow of blood)

controlling

venostasis (the trapping or “standing still” of blood in
an extremity)
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Suffix Meaning Example
-stomy the surgical creation colostomy (surgical creation of a new opening between
of a new opening the colon and the surface of the body)
-tic pertaining to cyanotic (pertaining to blueness)
-tion process of relaxation (the process of reducing tension, as when a
muscle relaxes after contraction)
-tomy incision into phlebotomy (incision into a vein)
-tripsy intentional crushing lithotripsy (the crushing of a stone in the bladder; may
be accomplished by ultrasound or by laser)
-ula small, little macula (small pigmented spot that appears separate
from the surrounding tissue)
-ule “small one” venule (smallest vein that collects blood from a capillary) o
-um a suffix that identifies | duodenum (first part of the small intestines)
singular nouns
—
-uria a characteristic of the hematuria (presence of blood in the urine)
urine
-us a suffix that identifies | coccus (singular bacterium)
singular nouns
-y (y is a noun ending) myopathy (abnormal condition of the muscles)
Chapter Review Exercises
' ! The following exercises provide a more in-depth review of the chapter
material. Your goal in these exercises is to complete each section at a mini- 4
mum 80% level of accuracy. A space has been provided for your score at
the end of each section.
A. Replacing -
Read each sentence carefully and replace the terms in bold with the applicable noun ending. Each correct answer
is worth 10 points. Record your score in the space provided at the end of the exercise.
-algia -emia -latry -um
-cele -er -itis
-dynia -genesis -ole —
1. One who takes and processes X-rays is known as a radiograph
2. A blood condition in which there is a higher than normal level of glucose in the blood is known as

hyperglyc

3. The treatment of diseases and disorders of the foot is known as pod

5. To change the word duodenal from its adjective form, you would drop the -al and add

The smallest branch of the arterial circulation is the arteri

make the word a noun.

6. Pain in the head, or headache, is known as cephal

7. Herniation of the bladder through the wall of the vagina is known as a cysto

k1

| |

to
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8. Pain in the head can also be called cephalo
9. The formation of stones is known as litho

10. Inflammation of the appendix is termed appendic

Number correct ________ X 10 points/correct answer: Your score ______ %

B. Crossword Puzzle

In this puzzle, you will be working with suffixes that indicate instruments and diagnostic or surgical procedures.
Each crossword answer is worth 10 points. When you have completed the crossword puzzle, total your points and
enter your score in the space provided.

£
9
ACROSS DOWN
3 Surgical puncture 8 Process of recording 1 Surgical repair 7 Creation of a new
5 Suturing 9 Instrument used to 2 Process of viewing opening
6 Destruction measure 4 Surgical removal 8 Record or picture
Number correct X 10 points/correct answer: Your score _______ %

C. Create a Word

Using the suffixes listed, create a word that best completes each statement dealing with specialties, specialists,
and specialty instruments. If you need assistance, refer to your list of suffixes within the chapter. After you have
determined the correct suffix, write the word (without the divisions) in the space provided. Each correct answer
is worth 10 points. Record your score in the space provided at the end of the exercise.

-logist -scope -iatrics -ician
-ist -logy -mania
-atrist -latry -ian

Create a word that means:

1. A specialist in the field of study of the aging
geriatric + =
(word root) + (suffix)

(complete word)
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Number correct

The study of living things
bio + =
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(word root) + (suffix) = (complete word)

A specialist in the field of study of pregnancy and childbirth
obstetr + =

(word root) + (suffix) = (complete word)

A pediatrician would use this instrument for viewing the interior of the eye
ophthalm + o + =

(root) + (vowel) + (suffix) =

. A specialist in the study, treatment, and prevention of mental illness

psych + =

(complete word)

(word root) + (suffix) = (complete word)

The field of medicine that deals with children
ped + =

(word root) + (suffix) = (complete word)

One who is licensed to prepare and dispense medications

pharmac + =

(word root) + (suffix) = (complete word)

A psychiatrist might treat this mental disorder, which is characterized by delusions of grandeur (the

patient believes he or she is someone of great importance)

megal + 0 + =

(root) + (vowel) + (suffix) =

(complete word)

The field of medicine that deals with the diagnosis, treatment, and prevention of mental illness

psych + =

(word root) + (suffix) = (complete word)

One who specializes in the study of living things
bi + 0 + =

(root) + (vowel) + (suffix) =

X 10 points/correct answer: Your score %

(complete word)

i
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D. Word Search

Read each definition carefully and identify the applicable word from the list that follows. Enter the word in the space
provided, and then find it in the puzzle and circle it. The words may be read up, down, diagonally, across, or backward.
Each correct answer is worth 10 points. Record your score in the space provided at the end of the exercise.

cardiac duodenal ventricular
pulmonary thoracic neurological
febrile mucoid auditory
venous cyanotic

Example: pertaining to veins venous

pertaining to the heart

pertaining to the duodenum

pertaining to the ventricle

pertaining to the lungs

pertaining to the thorax

pertaining to the nerves

pertaining to fever

resembling mucus

Y *® NS » D

pertaining to hearing

._.
e

pertaining to blueness

c A R (V E N O U s)D I A C B
A ¢ R F E B R I L E T Y o0 R
L U E O Y N T I € H A P Y I
M U ¢c o | b T A O N E B R L

M U R S C (0} A T 1 1 D R T F
P U D L M C 1 (0] N C U A | R
F E | B | (o3 R | L \'
N o A Cc U Y R A N
S A C U D | D U o N
L A (o3 | G (0] L o R N

Number correct X 10 points/correct answer: Your score %
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Suffixes

Match the suffixes on the left with the correct definition on the right. Each correct answer is worth 10 points.

Record your score in the space provided at the end of the exercise.

. -oid discharge; flow

. -clasis rupture

. -ectomy instrument used to record

. -gram surgical fixation
surgical removal
. -pexy record or picture
. -plasty

. -rrhaphy

suturing

o 0 a0 O

1

2

3

4

5. -graph
6

7

8 surgical repair
9

. -rrhea resembling

D

10. -rrhexis

- )

crushing or breaking up

Number correct X 10 points/correct answer: Your score

F. Singular to Plural

%

Look at the singular form of the words following and change each word ending to the plural form, following
the rules presented in this chapter. (HINT: You do not have to change the spelling of the complete word, just the
ending to make it a plural form.) The singular ending is printed in bold. Each correct answer is worth 10 points.

Record your score in the space provided at the end of the exercise.

SINGULAR FORM PLURAL FORM

Example: coccus Example: cocci

1. pleura L.

thorax

crisis

appendix

apex

ganglion

bacterium

thrombus

¥ ® N Nk »N
Y ® N Nk »N

fibroma

,_.
e
—_
e

diagnosis

Number correct X 10 points/correct answer: Your score

%
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WHOLE BODY

TERMINOLOGY

KEY COMPETENCIES

/\/

Upon completing this chapter and the review exercises at the end of the chapter, the learner should be able to:

1. List the five body cavities identified in this chapter.

. List the organs contained within the five body cavities as identified in the chapter reading.

2
3. Define at least 10 general terms relating to the body as a whole.
4

. Correctly spell and pronounce each new term introduced in this chapter using the Activity CD-ROM

and Audio CD, if available.

© N ¢
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Identify the nine body regions studied in this chapter.

Create at least 10 medical terms relating to the body as a whole.

Identify at least eight terms relating to structural organization of the body.

Identify at least 10 directional terms relating to the body as a whole.
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OVERVIEW ,

So far we have discussed prefixes that are placed at the beginning of a word,
suffixes that are placed at the end of a word, and word roots that are the
foundation of a word. We have also reviewed the word building rules used to
construct medical terms, using any combination of prefixes, word roots, and
suffixes.

In addition to the ability to build medical terms that relate to the various body
systems and particular diseases, disorders, and treatments, it is important to
know terms that relate to the body as a whole. Whole body terms are an impor-
tant part of medical terminology because they help define the makeup of the
various body systems.

Medical terms are used to describe the structural organization of the body, from
the cellular level to the systemic level. They are used to describe body cavities;
divisions of the spinal column; and regions, quadrants, and planes of the body.
In addition, whole body terms provide information about position, direction, and
location of organs in relation to each other within the body. By reading a medical
report, one can determine the exact location being referred to. Knowledge of whole
body terminology provides the necessary foundation for a better understanding of
the body systems that follow.

Structural Organization

|~ |, Although the organization of the body begins at the chemical level, our discussion of
terms begins at the cellular level and builds from that point. Cells grouped together to
perform specialized functions are known as tissue. Tissues arranged together to per-

form a special function are known as organs. Organs that work together to perform the
many functions of the body as a whole are called systems.

Cells

The cell is the smallest and most numerous structural unit of living matter. Refer
to Figure 4-1. All cells are surrounded by a (1) cell membrane, which is the cell’s
outer covering. The cell membrane is a semipermeable barrier that allows cer-
tain substances to pass through, while blocking others. The cell membrane is also
known as the plasma membrane. The central controlling body within a living cell
is the (2) nucleus, which is enclosed within the cell membrane. The nucleus is
made up of threadlike structures called chromosomes (molecules of deoxyribo-
nucleic acid, or DNA) that control the functions of growth, repair, and reproduc-
tion for the body. The chromosomes contain segments or regions called genes
that transmit hereditary characteristics. Each body cell, with the exception of the
female ovum and the male spermatozoa, contains 23 pairs of chromosomes that
determineitsgeneticmakeup. Thefemale ovum (egg) and the male spermatozoa (sperm)
each contain only 23 chromosomes. When the female ovum and the male sperm unite,
resulting in fertilization of the ovum, the newly formed embryo contains 23 pairs of
chromosomes (half coming from the ovum and half coming from the sperm).
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(6) Ribosomes Centriole (5) Lysosome

Nucleolus

(2) Nucleus

F et

Rough endoplasmic
reticulum

Golgi
apparatus
(complex)

(4) Mitochondrion

(1) Cell membrane

Smooth endoplasmic reticulum

Figure 4-1 Component parts of a cell

Surrounding the nucleus of the cell is the (3) cytoplasm. The cytoplasm is a gel-like
substance containing cell organs (called organelles) that carry out the essential functions
of the cell. A few examples of organelles are (4) mitochondria (which provide the energy
needed by the cell to carry on its essential functions) and (5) lysosomes, which contain
various types of enzymes that function in intracellular digestion. When bacteria enter the
cells, the lysosome enzymes destroy the bacteria by digesting them. The (6) ribosomes,
which synthesize proteins, are often called the cell’s “protein factories.” The following
terms relate to cellular growth.

Word Meaning

anaplasia A change in the structure and orientation of cells, characterized by a loss of
(an-ah-PLAY-zee-ah) differentiation and reversion to a more primitive form.
ana- = not, without
-plasia = formation,
growth

aplasia A developmental failure resulting in the absence of any organ or tissue.
(ah-PLAY-zee-ah)
a- = without, not

-plasia = formation,
growth




dysplasia
(dis-PLAY-zee-ah)
dys- = bad, difficult,
painful, disordered
-plasia = formation,
growth

hyperplasia
(high-per-PLAY-zee-ah)
hyper- = excessive
-plasia = formation,
growth

hypoplasia
(high-poh-PLAY-zee-ah)
hypo- = under, below,
beneath, less
than normal
-plasia = formation,
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Any abnormal development of tissues or organs (“disordered formation”).

An increase in the number of cells of a body part (“excessive formation”).

Incomplete or underdeveloped organ or tissue, usually the result of a
decrease in the number of cells.

growth
neoplasia The new and abnormal development of cells that may be benign or
(nee-oh-PLAY-zee-ah) malignant.
neo- = new
-plasia = formation,
growth
Tissues

Tissue is composed of groups of similar cells that perform specialized or common
functions. The four main types of tissue are connective, epithelial, muscle, and
nervous.

1.

Connective tissue supports and binds other body tissue and parts. Connective
tissue may be liquid (as in blood), fatty (as in protective padding), fibrous (as in
tendons and ligaments), cartilage (as in the rings of the trachea), or solid (as in
bone).

. Epithelial tissue covers the internal and external organs of the body. It also lines

the vessels, body cavities, glands, and body organs.

. Muscle tissue is capable of producing movement of the parts and organs of

the body through the contraction and relaxation of its fibers. The three types
of muscle tissue in the body are (a) skeletal muscle, which is attached to bone
and is responsible for the movement of the skeleton, (b) smooth muscle (also
known as visceral muscle), which is found in the walls of the hollow internal
organs of the body such as the stomach and intestines, and (c) cardiac muscle,
which makes up the muscular wall of the heart.

Nervous tissue transmits impulses throughout the body, thereby activating, coor-
dinating, and controlling the many functions of the body.
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The term membrane describes a thin layer of tissue that covers a surface, lines a cavity,
or divides a space, such as the abdominal membrane that lines the abdominal wall. A
specific membrane, the peritoneum, is an extensive serous membrane that covers the
entire abdominal wall of the body and is reflected over the contained viscera.

A medical specialist in the study of tissues is known as a histologist. The study of cells
is known as cytology.

Organs

Organs are made up of tissues arranged together to perform a particular function.
Examples of various organs are the liver, spleen, stomach, and ovaries. The term visceral
refers to the internal organs. In the remaining chapters of this textbook, the various
organs of the body are discussed in their specific system chapter.

Systems

The organization of various organs so they can perform the many functions of the body
as a whole is known as a system. Most of the remaining chapters in this textbook focus
on the primary body systems, including:

integumentary cardiovascular
skeletal respiratory

muscles and joints digestive

nervous urinary

special senses male reproductive
endocrine female reproductive
blood and lymphatic

Body Planes
T = To identify the position of various parts of the body in the study of anat-
s ' omy, the body can be visually divided into areas called planes. These imag-
inary slices, or cuts, are made as if a dividing sheet were passed through
the body at a particular angle and in a particular direction. For example,
if you were physically able to divide the body straight down the middle
into equal halves you would create the midsagittal plane. If you separated
those two halves of the body, laying them open like a book, you could view
the inner structures of the body on the left side and on the right side. The
midsagittal plane divides the body or structure into equal right and left
portions. See Figure 4-2.

The “line” created when the body is divided into equal right and left halves
is referred to as the midline of the body. When we discuss directional terms,
notice that many of the terms are described in relation to the midline of



The midsagittal plane
\ibody midline)

- Medial
(toward midline)

Lateral (toward
side of body, away
from midline)

Figure 4-2 Midsagittal plane

frontal plane

transverse plane
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== Posterior

Superior
cranial
cephalic

Anterior s

A transverse plane
(one of many possible)
Inferior
caudal

Front Back

Figure 4-3 Frontal (coronal) plane Figure 4-4 Transverse plane

the body and the imaginary lines created by the various planes of the body.
The following is a list of the planes of the body.

Any of the vertical planes passing through the body from the head to
the feet, perpendicular to the sagittal planes and dividing the body
into front and back portions (also known as the coronal plane). See
Figure 4-3.

Any of the planes cutting across the body, perpendicular to the sagittal
and the frontal planes and dividing the body into superior (upper) and
inferior (lower) portions. See Figure 4-4.

Although we can visualize the cuts through the body that create the
various planes (based on our sense of direction and our knowledge of
anatomy) medical technology has advanced to the point where com-
puters can produce a cross-sectional image of the body. This image,
produced by computerized axial tomography (or CAT scan), represents
a detailed cross section of the tissue structure being examined. (CAT
scans are discussed in later chapters.)
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Body Reglons and Quadrants

region 1

region 2

region 3

In addition to planes, areas of the body can be further divided into regions
and quadrants. Anatomists have divided the abdomen into nine imaginary
sections (called regions) that are helpful in identifying the location of par-
ticular abdominal organs. Moreover, regions are useful for describing the
location of pain.

Figure 4-5 shows the nine abdominal regions, which are identified from
the left to the right—moving from top to bottom one row at a time. The
most superficial organs in these regions are also identified.

Right hypochondriac region Located in the upper-right section of the
abdomen, beneath the cartilage of the lower ribs, the superficial organs
visible in the right hypochondriac region include the right lobe of the
liver and the gallbladder.

Epigastric region Located between the right and left hypochondriac
regions in the upper section of the abdomen, beneath the cartilage of
the lower ribs; the superficial organs visible in the epigastric region
include parts of the right and left lobes of the liver and a major por-
tion of the stomach.

Left hypochondriac region Located in the upper-left section

of the abdomen, beneath the cartilage of the lower ribs; the super-
ficial organs visible in the left hypochondriac region include a small
portion of the stomach and a portion of the large intestine.

2
—Epigastric
region _|chondriac
: region

4 )
Umb&ca\‘ ‘l Lumbar
gion, féglon‘

Ingu_inal :Hyp‘ lastricf Ingujnal
region re @n | region

Figure 4-5 Abdominal regions
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region 8
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Right lumbar region Located in the middle-right section of the abdo-
men, beneath the right hypochondriac region; the superficial organs
visible in the right lumbar region include portions of the large and
small intestines.

Umbilical region Located in the middle section of the abdomen,
between the right and left lumbar regions and directly beneath the
epigastric region; the superficial organs visible in the umbilical region
include a portion of the transverse colon and portions of the small
intestine.

Left lumbar region Located in the middle-left section of the abdo-
men, beneath the left hypochondriac region; the superficial organs
visible in the left lumbar region include portions of the small intestine
and part of the colon.

Right inguinal (iliac) region Located in the lower-right section of

the abdomen, beneath the right lumbar region; the superficial organs

visible in the right inguinal region include portions of the small intes-
tine and the cecum.

Hypogastric region Located in the lower-middle section of the abdo-
men, beneath the umbilical region; the superficial organs visible in the
hypogastric region include the urinary bladder, portions of the small
intestine, and the appendix.

Left inguinal (iliac) region Located in the lower-left section of the

abdomen, beneath the left lumbar region; the superficial organs visible
in the left inguinal region include portions of the colon and the small

intestine.

Anatomists have also divided the abdomen into quadrants. These four
imaginary divisions provide reference points for physicians and health
professionals when describing the location of abdominopelvic pain or
when locating areas of involvement in certain diseases or conditions. The
landmark on the external abdominal wall for dividing the abdomen into
quadrants is the umbilicus, or navel (sometimes referred to as the belly
button). To divide the abdomen into quadrants, an imaginary line is drawn
vertically and horizontally through the umbilicus, creating the four abdom-
inal quadrants: (1) right upper quadrant (RUQ), (2) left upper quadrant
(LUQ), (3) right lower quadrant (RLQ), and (4) left lower quadrant
(LLQ). Figure 4-6 shows the four abdominal quadrants.

Two additional reference points on the abdomen that use the umbilicus as a
landmark are Munro’s point and McBurney’s point. Munro’s point is located
on the left side of the abdomen, halfway between the umbilicus and the ante-
rior bony prominence of the hip. Surgeons often use this as a point of entry
for abdominal puncture when performing laparoscopic (“viewing the abdo-
men”) surgery. McBurney’s point is located on the right side of the abdomen,
about two-thirds of the distance between the umbilicus and the anterior
bony prominence of the hip. When tenderness exists upon McBurney’s point,
a physician might suspect appendicitis (inflammation of the appendix).
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Umbilicus
1) Right
fjp)p g 2) Left

upper

quadrant quadrant
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?I:L;Egr)ant w ( (LLQ)

Figure 4-6 Abdominal quadrants

Body Cavities

T ] The body has two major cavities, or hollow spaces, which contain orderly
' arrangements of internal body organs. These main body cavities are the
ventral cavity and the dorsal cavity. Each of these is further divided into
smaller cavities containing specific organs. Figure 4-7 provides a visual
reference for the major body cavities and their subdivisions.

Ventral Cavity Subdivisions

The ventral cavity (which contains the organs on the front, or “belly
side,” of the body), is subdivided into the thoracic cavity (chest cavity),
the abdominal cavity, and the pelvic cavity. See Figure 4-7 for a visual

reference.
(1) thoracic cavity The thoracic cavity contains the lungs, heart, aorta, esophagus, and
thorac/o = chest trachea.
-ic = pertaining to
(2) abdominal cavity The abdominal cavity is separated from the thoracic cavity by the
-abdomin/o = abdomen diaphragm (the muscle that aids in the process of breathing). The
-al = pertaining to abdominal cavity contains the liver, gallbladder, spleen, stomach,

pancreas, intestines, and kidneys.

(3) pelvic cavity The pelvic cavity contains the urinary bladder and reproductive organs.
pelv/i = pelvis The pelvic cavity and the abdominal cavity are often addressed
-ic = pertaining to collectively as the abdominopelvic cavity, which refers to the space

between the diaphragm and the groin.
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Fioure 4-7 Major body cavities and subdivisions

Dorsal Cavity Subdivisions

The dorsal cavity, which contains the organs of the back side of the body,
is subdivided into the cranial cavity and the spinal cavity. See Figure 4-7
for a visual reference.

(4) cranial cavity The cranial cavity contains the brain.
crani/o = skull
-al = pertaining to

(5) spinal cavity The spinal cavity contains the nerves of the spinal cord.
spin/o = spine
-al = pertaining to

Divisions of the Back
I 1 The back is subdivided into five sections that relate to the proximity (near-
ness) of each section to the vertebrae of the spinal column. The sections

are named for the vertebrae located in that particular area of the back, as
shown in Figure 4-8.
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Transverse
processes

Lamina

Intervertebral

disk

Vertebral
body

(1) Cervical
vertebrae
C4, Cp, C3 7

—(2) Thoracic
vertebrae
Ty, To, Ta—12

~(3) Lumbar
vertebrae
L1, Los

(4) Sacrum

(5) Coccyx

Figure 4-8 Divisions of the back

(1) cervical vertebrae
cervic/o = neck
-al = pertaining to

(2) thoracic vertebrae
thorac/o = chest
-ic = pertaining to

(3) lumbar vertebrae
lumb/o = loins, lower back
-ar = pertaining to

(4) sacrum
sacr/o = sacrum
-um = noun ending

The cervical vertebrae, consisting of the first seven segments of the
spinal column, make up the bones of the neck (cervic/o = neck). The
abbreviations for the cervical vertebrae range from C1 to C7. These
abbreviations are used to pinpoint the exact area of involvement with
the cervical vertebrae.

The thoracic vertebrae, consisting of the next 12 segments (or
vertebrae of the spinal column) make up the vertebral bones of the
chest (thorac/o = chest or thorax). The abbreviations for the thoracic
vertebrae range from T1 to T12. These abbreviations are also used to pin-
point the exact area of or involvement with the thoracic vertebrae.

The lumbar vertebrae consist of five large segments of the movable
part of the spinal column. Identified as L1 through L5, the lumbar
vertebrae are the largest and strongest of the vertebrae of the spinal
column.

The sacrum, located below the lumbar vertebrae, is the fourth
segment of the spinal column. This single triangular-shaped bone is a
result of the fusion of the five individual sacral bones in the child.



(5) coccyx
(COCK-siks)

Direction
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The fifth segment of the vertebral column is the coccyx. It is located
at the very end of the vertebral column and is also called the tailbone.
The adult coccyx is a single bone that is the result of the fusion of the
four individual coccygeal bones in the child.

superficial*

deep

anterior*
(an-TEE-ree-or)

posterior
(poss-TEE-ree-or)

ventral*
(VEN-tral)

ventr/o = belly, front side

-al = pertaining to

dorsal
(DOR-sal)
dors/o = back
-al = pertaining to

medial*

(MEE-dee-al)
medi/o = middle
-al = pertaining to

lateral
(LAT-er-al)
later/o = side
-al = pertaining to

Directional terms are used by health professionals to define the specific loca-
tion of a structure, to increase understanding when stating the relationship
between body areas, and to indicate the position of the body for particular
procedures. The standard reference position for the body as a whole, which
gives meaning to these directional terms, is known as anatomical position.
Anatomical position means that the person is standing with the arms at the
sides and the palms turned forward. The individual’s head and feet are also
pointing forward. Directional terms often use the anatomical position and
the midline of the body as reference points. Figure 4-9 is a visual reference
for the anatomical position and the directional terms.

The following is a list of the most commonly used directional terms (and
definitions) that use the anatomical position and/or the midline of the
body as reference points.

Pertaining to the surface of the body, or near the surface.
Away from the surface and toward the inside of the body.

Pertaining to the front of the body, or toward the belly of the body.
Pertaining to the back of the body.
Of or pertaining to a position toward the belly of the body; frontward;

anterior.

Pertaining to the back or posterior.

Toward the midline of the body.

Toward the side of the body, away from the midline of the body.

*The terms marked with an asterisk (*) are immediately followed by a term with the opposite meaning.
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Superior
(cranial)

A

\4

Inferior
(caudal)

Frontal
. . coronal)
Midsagittal (
plane plane
Proximal Medial
(nearest point (toward the
of attachment) median)
Lateral
(away from
the median) Transverse
plane
Distal
(farthest
from point of
attachment)
Right Left Anterior <
(ventral)
Vertebra
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Fioure 4-9 Anatomical position

P Posterior
(dorsal)

Deep

Superficial



superior*
(s00-PEE-ree-or)

inferior
(in-FEE-ree-or)

cranial*

(KRAY-nee-al)
crani/o = skull
-al = pertaining to

caudal
(KAWD-al)

distal*
(DISS-tal)

proximal

(PROK-sim-al)
proxim/o = near
-al = pertaining to

supine*
(s0o-PINE)

prone
(PROHN)

supination*®
(s00-pin-AY-shun)

pronation
(proh-NAY-shun)

plantar*
(PLANT-ar)

dorsum
(DOR-sum)
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Above or upward toward the head.

Below or downward toward the tail or feet.

Pertaining to the head.

Pertaining to the tail.

Away from or farthest from the trunk of the body, or farthest from the
point of origin of a body part.

Toward or nearest to the trunk of the body, or nearest to the point of
origin of a body part.

The following terms do not use the midline of the body as a reference
point. Lying horizontally on the back, faceup (see Figure 4-10A).

Fioure 4-10R Supine position

Lying facedown on the abdomen (see Figure 4-10B).

Figure 4-10B Prone position

A movement that allows the palms of the hands to turn upward or
forward.

A movement that allows the palms of the hands to turn downward
and backward.

Pertaining to the sole or bottom of the foot.

The back or posterior surface of a part; in the foot, the top of the foot.

*The terms marked with an asterisk (*) are immediately followed by a term with the opposite meaning.
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i

abdominal cavity
abdomin/o = abdomen
-al = pertaining to

abdominopelvic cavity
abdomin/o = abdomen
pelv/i = pelvis
-ic = pertaining to
anaplasia
(an-ah-PLAY-zee-ah)
ana- = not, without
-plasia = formation, growth

anatomical position

anterior

aplasia
(ah-PLAY-zee-ah)
a- = without, not
-plasia = formation, growth

cardiac muscle
cardi/o = heart
-ac = pertaining to

caudal
(KAWD-al)

cell
cell membrane

cervical vertebrae
(SER-vic-al VER-teh-bray)
cervic/o = neck
-al = pertaining to

chromosomes
(KROH-moh-sohm)

coccyx
(COCK-siks)

The following vocabulary terms are frequently used when discussing the
human body.

The cavity beneath the thoracic cavity that is separated from the tho-
racic cavity by the diaphragm; contains the liver, gallbladder, spleen,
stomach, pancreas, intestines, and kidneys.

A term that describes the abdominal and pelvic cavity collectively; refers
to the space between the diaphragm and the groin.

A change in the structure and orientation of cells, characterized by a loss
of differentiation and reversion to a more primitive form.

The standard reference position for the body as a whole: the person is
standing with arms at the sides and palms turned forward; the individ-
ual’s head and feet are also pointing forward.

Pertaining to the front of the body or toward the belly of the body.

A developmental failure resulting in the absence of any organ or tissue.

The muscle that makes up the muscular wall of the heart.

Pertaining to the tail.

The smallest and most numerous structural unit of living matter.
The semipermeable barrier that is the outer covering of a cell.

The first seven segments of the spinal column; identified as C1
through C7.

The threadlike structures within the nucleus that control the functions
of growth, repair, and reproduction for the body.

The tailbone. Located at the end of the vertebral column, the coccyx
results from the fusion of four individual coccygeal bones in the child.



connective tissue

cranial

(KRAY-nee-al)
crani/o = skull
-al = pertaining to

cranial cavity
crani/o = skull
-al = pertaining to

cytology
(sigh-TALL-oh-jee)
cyt/o = cell
-logy = the study of

cytoplasm
(SIGH-toh-plazm)

cyt/o = cell
-plasm = living substance

deep
distal

dorsal
dors/o = back
-al = pertaining to

dorsum
dors/o = back

-um = noun ending

dysplasia
(dis-PLAY-zee-ah)
dys- = bad, difficult, painful,
disordered
-plasia = formation, growth

epigastric region
(ep-ih-GAS-trik REE-jun)
epi- = upon, over
gastr/o = stomach
-ic = pertaining to

epithelial tissue
(ep-ih-THEE-lee-al TISH-y00)

frontal plane

genes
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Tissue that supports and binds other body tissue and parts.

Pertaining to the skull or cranium.

The cavity that contains the brain.

The study of cells.

A gel-like substance that surrounds the nucleus of a cell. The cytoplasm
contains cell organs, called organelles, which carry out the essential
functions of the cell.

Away from the surface and toward the inside of the body.

Away from or farthest from the trunk of the body, or farthest from the
point of origin of a body part.

Pertaining to the back.

The back or posterior surface of a part; in the foot, the top of the foot.

Any abnormal development of tissues or organs.

The region of the abdomen located between the right and left hypo-
chondriac regions in the upper section of the abdomen, beneath the
cartilage of the ribs.

The tissue that covers the internal and external organs of the bodys; it
also lines the vessels, body cavities, glands, and body organs.

Any of the vertical planes passing through the body from the head to
the feet, perpendicular to the sagittal planes and dividing the body into
front and back portions.

Segments of chromosomes that transmit hereditary characteristics.
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histologist
(hiss-TALL-oh-jist)

hist/o = tissue

-logist = one who specializes

hyperplasia
(high-per-PLAY-zee-ah)
hyper- = excessive
-plasia = formation, growth

hypochondriac region
(high-poh-KON-dree-ak
REE-jun)
hypo- = under, below, beneath,
less than normal
chondr/i = cartilage
-ac = pertaining to

hypogastric region
(high-poh-GAS-trik REE-jun)
hypo- = under, below, beneath,
less than normal
gastr/o = stomach
-ic = pertaining to

hypoplasia
(high-poh-PLAY-zee-ah)
hypo- = under, below, beneath,
less than normal
-plasia = formation, growth

inferior

inguinal region

(ING-gwih-nal)
inguin/o = groin
-al = pertaining to

lateral
later/o = side
-al = pertaining to

lumbar region
lumb/o = loins
-ar = pertaining to

lumbar vertebrae
lumb/o = loins, lower back
-ar = pertaining to

lysosomes
(LIGH-soh-sohmz)

A medical scientist who specializes in the study of tissues.

An increase in the number of cells of a body part.

The right and left regions of the upper abdomen, beneath the cartilage
of the lower ribs; located on either side of the epigastric region.

The middle section of the lower abdomen, beneath the umbilical region.

Incomplete or underdeveloped organ or tissue, usually the result of a
decrease in the number of cells.

Below or downward toward the tail or feet.

The right and left regions of the lower section of the abdomen; also
called the iliac region.

Toward the side of the body, away from the midline of the body.

The right and left regions of the middle section of the abdomen.

The largest and strongest of the vertebrae of the spinal column, located
in the lower back. The lumbar vertebrae consist of five large segments of
the movable part of the spinal column; identified as L1 through L5.

Cell organs (or organelles) that contain various types of enzymes that
function in intracellular digestion. Lysosomes destroy bacteria by digest-
ing them.



McBurney’s point

medial

(MEE-dee-al)
medi/o = middle
-al = pertaining to

mediolateral
(MEE-dee-oh-LAT-er-al)
medi/o = middle
later/o = side
-al = pertaining to

membrane

midline of the body

midsagittal plane
(mid-SAJ-ih-tal)

mitochondria
(my-toh-KON-dree-ah)

Munro’s point
(mun-ROHZ)

muscle tissue

navel
(NAY-vel)

neoplasia
(nee-oh-PLAY-zee-ah)

ne/o = new

-plasia = formation, growth

nervous tissue

nucleus

(NOO-klee-us)
nucle/o = nucleus
-us = noun ending

organ

pelvic cavity
pelv/i = pelvis
-ic = pertaining to
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A point on the right side of the abdomen, about two-thirds of the dis-
tance between the umbilicus and the anterior bony prominence of the
hip.

Toward the midline of the body.

Pertaining to the middle and side of a structure.

A thin layer of tissue that covers a surface, lines a cavity, or divides a
space—such as the abdominal membrane that lines the abdominal wall.

The imaginary “line” created when the body is divided into equal right
and left halves.

The plane that divides the body (or a structure) into right and left equal
portions.

Cell organs (or organelles), which provide the energy needed by the cell
to carry on its essential functions.

A point on the left side of the abdomen, about halfway between the
umbilicus and the anterior bony prominence of the hip.

The tissue capable of producing movement of the parts and organs of
the body by contracting and relaxing its fibers.

The umbilicus; the belly button.

The new and abnormal development of cells that may be benign or
malignant.

Tissue that transmits impulses throughout the body, thereby activating,
coordinating, and controlling the many functions of the body.

The central controlling body within a living cell that is enclosed within
the cell membrane.

Tissues arranged together to perform a special function.

The lower front cavity of the body, located beneath the abdominal cav-
ity; contains the urinary bladder and reproductive organs.
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peritoneum A specific serous membrane that covers the entire abdominal wall of the
(pair-ih-toh-NEE-um) body and is reflected over the contained viscera.
peritone/o = peritoneum

-um = noun ending

plane

plantar
(PLANT-ar)

posterior
(poss-TEE-ree-or)

pronation
(proh-NAY-shun)

prone
(PROHN)

proximal

(PROK-sim-al)
proxim/o = near
-al = pertaining to

ribosomes
(RYE-boh-sohmz)

sacrum
(SAY-krum)
sacr/o = sacrum
-um = noun ending

skeletal muscle

(SKELL-eh-tal)
skelet/o = skeleton
-al = pertaining to

smooth muscle

spinal cavity
spin/o = spine
-al = pertaining to

superficial
superior

supination
(s00-pin-AY-shun)

supine
(soo-PINE)

Imaginary slices (or cuts) made through the body as if a dividing sheet
were passed through the body at a particular angle and in a particular
direction, permitting a view from a different angle.

Pertaining to the sole or bottom of the foot.

Pertaining to the back of the body.

A movement that allows the palms of the hands to turn downward and
backward.

Lying facedown on the abdomen.

Toward or nearest to the trunk of the body, or nearest to the point of
origin of a body part.

Cell organs (or organelles) that synthesize proteins; often called the cell’s
“protein factories.”

The singular triangular-shaped bone that results from the fusion of the
five individual sacral bones of the child.

Muscle that is attached to bone and is responsible for the movement of
the skeleton.

Muscle found in the walls of the hollow internal organs of the body such
as the stomach and intestines.

The cavity that contains the nerves of the spinal cord; also known as the
spinal canal.

Pertaining to the surface of the body, or near the surface.
Above or upward toward the head.

A movement that allows the palms of the hands to turn upward or
forward.

Lying horizontally on the back, faceup.



system

thoracic cavity

(tho-RASS-ik)
thorac/o = chest
-ic = pertaining to

thoracic vertebrae
(tho-RASS-ik)
thorac/o = chest

-ic = pertaining to
tissue

transverse plane
(trans-VERS)

umbilical region
umbilic/o = navel
-al = pertaining to

umbilicus
umbilic/o = navel
-us = noun ending

ventral
ventr/o = belly, front side
-al = pertaining to

visceral
viscer/o = internal organs
-al = pertaining to

visceral muscle
viscer/o = internal organs
-al = pertaining to

W
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Organs that work together to perform the many functions of the body
as a whole.

The chest cavity, which contains the lungs, heart, aorta, esophagus, and
trachea.

The second segment of 12 vertebrae that make up the vertebral bones of
the chest; identified as T1 through T12.

A group of cells that performs specialized functions.

Any of the planes cutting across the body perpendicular to the sagit-
tal and the frontal planes, dividing the body into superior (upper) and
inferior (lower) portions.

The region of the abdomen located in the middle section of the abdo-
men, between the right and left lumbar regions and directly beneath the
epigastric region.

The navel; also called the belly button.

Pertaining to the front; belly side.

Pertaining to the internal organs.

See smooth muscle.
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Word Element

abdomin/o
abdominal

ana-
anaplasia

OlrdlElemen

The following word elements pertain to the body as a whole. As you review
the list, pronounce each word element aloud twice and check the box after
you “say it.” Write the definition for the example term given for each word
element. You may use your medical dictionary.

Pronunciation “Say It Meaning

ab-DOM-ih-no [] abdomen
ab-DOM-ih-nal

an-ah [ ]
an-ah-PLAY-zee-ah

not, without
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Word Element

anter/o
anterior

cervic/o
cervical

coccyg/o
coccygeal vertebrae

crani/o
cranial

cyt/o
cytology

dors/o
dorsum

dys-
dysplasia

epi-
epigastric

hist/o
histologist

hypo-
hypochondriac region

-lac

cardiac muscle
ili/o

iliac

inguin/o
inguinal region
inter-
intervertebral
-ion
supination

later/o
lateral

lumb/o
lumbar

medi/o
mediolateral

Pronunciation

an-TEE-roh
an-TEE-ree-or

SER-vih-ko
SER-vih-kal

COCK-si-goh

cock-SIJ-ee-al VER-teh-bray

KRAY-nee-oh
KRAY -nee-al

SIGH-toh
sigh-TALL-oh-jee

DOR-so
DOR-sum

DIS
dis-PLAY-zee-ah

EP-ih
ep-ih-GAS-trik

HISS-toh
hiss-TALL-oh-jist

HIGH-poh

high-poh-KON-dree-ak

EE-ak
CAR-dee-ak

ILL-ee-oh
ILL-ee-ak

ING-gwih-no
ING-gwih-nal

IN-ter
in-ter-VER-teh-bral

SHUN
$00-pin-AY-shun

LAT-er-oh
LAT-er-al

LUM-boh
LUM-bar

MEE-dee-oh
MEE-dee-oh-LAT-er-al

“say If”

L]

L]

I N A O [ N S O

Meaning

front

neck; cervix

coccyx

skull, cranium

cell

back

bad, difficult, painful,
disordered

upon, over

tissue

under, below,
beneath, less than
normal
pertaining to
ilium

groin

between

action, process
side

loins, lower back

middle
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Word Element Pronunciafion “Say IF° Meaning
nucle/o NOO-klee-oh [ nucleus
nucleic acid NOO-klee-ic

pelv/i PELL-vih L] pelvis

pelvic cavity PELL-vik

-plasm PLAZM [] living substance
neoplasm NEE-oh-plazm

poster/o POSS-tee-roh [] back

posterior poss-TEE-ree-or

proxim/o PROK-sim-oh [] near

proximal PROK-sim-al

sacr/o SAY-kroh [] sacrum
sacrum SAY-krum

-some SOHM [] “abody” of a
chromosome KROH-moh-sohm specified type
spin/o SPY-noh [] spine

spinal canal SPY-nal

thorac/o THO-rah-koh [] chest

thoracic vertebrae tho-RASS-ik VER-teh-bray

umbilic/o um-BILL-ih-koh [] navel
umbilical region um-BILL-ih-kal

ventr/o VEN-troh [] belly, front side
ventral VEN-tral

vertebr/o VER-teh-broh [] vertebra
vertebral column VER-teh-bral

viscer/o VISS-er-oh [] internal organs
visceral cavity VISS-er-al

Common Abbreviations

RUQ right upper quadrant
LUQ left upper quadrant
RLQ right lower quadrant

LLQ left lower quadrant
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Written and Audio Terminology Review

Review each of the following terms from the chapter. Study the spelling of each
term and write the definition in the space provided. If you have the Audio CD
available, listen to each term, pronounce it, and check the box once you are
comfortable saying the word. Check definitions by looking the term up in the
glossary/index.

Term Pronunciation
abdominal " | ab-DOM-ih-nal

Definifion

abdominal cavity

ab-DOM-ih-nal CAV-ih-tee

anaplasia an-ah-PLAY-zee-ah
anterior an-TEE-ree-or
aplasia ah-PLAY-zee-ah

cardiac muscle
caudal

cell membrane

CAR-dee-ak MUS-cle
KAWD-al
SELL MEM-brayn

[]

[]

[]

[]

[]

[]

[]
cervical | SER-vih-kal
cervical vertebrae | SER-vih-kal VER-teh-bray
chromosomes | KROH-moh-sohmz
coccygeal | cock-SIJ-ee-al
coccyx _ | COCK-siks
connective tissue | kon-NEK-tiv TISH-yoo
cranial | KRAY-nee-al
cranial cavity | KRAY-nee-al CAV-ih-tee
cytology | sigh-TALL-oh-jee
cytoplasm | SIGH-toh-plazm
distal | DISS-tal
dorsal " | DOR-sal
dorsum _ | DOR-sum
dysplasia | dis-PLAY-zee-ah
epigastric | ep-ih-GAS-trik
epithelial | ep-ih-THEE-lee-al
frontal | FRONT-al
genes | JEENS
histologist | hiss-TALL-oh-jist

[]

hyperplasia

high-per-PLAY-zee-ah




Whole Body Terminology 77

Term Pronunciation Definition
hypochondriac high-poh-KON-dree-ak
hypogastric high-poh-GAS-trik
hypoplasia high-poh-PLAY-zee-ah
iliac ILL-ee-ak

inferior in-FEE-ree-or

inguinal ING-gwih-nal
intervertebral in-ter-VER-teh-bral
lateral LAT-er-al

lumbar LUM-bar

lumbar vertebrae LUM-bar VER-teh-bray
lysosomes LIGH-soh-sohmz
McBurney’s point Mc-BURN-eez POINT
medial MEE-dee-al
mediolateral mee-dee-oh-LAT-er-al
membrane MEM-brayn

midline MID-line

midsagittal mid-SAJ-ih-tal
mitochondria my-toh-KON-dree-ah

Munro’s point
muscle
navel
neoplasia
neoplasm
nervous
nucleic acid
nucleus
organ

pelvic cavity
peritoneum
plane
plantar
posterior
pronation
prone

proximal

]
]
]
]
L]
]
]
]
L]
]
]
]
]
]
]
L]
]
L]
]
]
]
L]
]
]
L]
]
L]
]
]
]
L]
]
]
]
]

mun-ROHZ POINT
MUS-cle

NAY-vel
nee-oh-PLAY-zee-ah
NEE-oh-plazm
NER-vus
NOO-klee-ic ASS-id
NOO-klee-us
OR-gan

PELL-vik CAV-ih-tee
pair-ih-toh-NEE-um
PLANE

PLANT-ar
poss-TEE-ree-or
proh-NAY-shun
PROHN
PROK-sim-al

i
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Term Pronunciation Definition
ribosomes | RYE-boh-sohmz
sacrum | SAY-krum
skeletal muscle | SKELL-¢h-tal MUS-cle
smooth muscle _ | SMOOTH MUS-cle
spinal canal | SPY-nal kah-NAL
spinal cavity | SPY-nal CAV-ih-tee
superficial [] soo-per-FISH-al
superior | 500-PEE-ree-or
supination L] $00-pin-AY-shun
3 supine | s00-PINE
N system | SIS-tem

thoracic _| tho-RASS-ik

- thoracic cavity | tho-RASS-ik CAV-ih-tee
tissue | TISH-yoo
transverse | trans-VERS
umbilical " | um-BILL-ih-kal

- umbilicus | um-BILL-ih-kus
ventral | VEN-tral

- vertebral column | VER-teh-bral CALL-um

visceral | VISS-er-al

< visceral cavity | VISS-er-al CAV-ih-tee
visceral muscle | VISS-er-al MUS-cle

e

Chapter Review Exercises

The following exercises provide a more in-depth review of the chapter mate-
rial. Your goal in these exercises is to complete each section at a minimum 80%
level of accuracy. A space has been provided for your score at the end of each
section.

h:n\

| A. Term to Definition

Define each term by writing the definition in the space provided. Check the box if you are able to complete this
exercise correctly the first time (without referring to the answers). Each correct answer is worth 10 points. Record
your score in the space provided at the end of the exercise.

AT prone

[ | 2. cervical vertebrae

| 3. cytology
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_ | 4. dorsum

] s epigastric

| 6. supination

o7 pronation

| 8. lateral

_ | 9. mediolateral

_ 1 10. supine ;
Number correct ___ X 10 points/correct answer: Your score ____ % L
B. Labeling

Label the nine regions of the body. Each correct response is worth 10 points. If you get all nine regions correct, =
without referring to your textbook, give yourself a bonus of 10 points for a total of 100 points. Record your score
in the space provided at the end of the exercise.

—
1.
2.
3. st
4.
5.
6. Y
7.
8. >
9.
s
Number correct _______ X 10 points/correct answer: subtotal
10-point bonus for getting all answers correct + —

Total number of points earned

\
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C. Crossword Puzzle

Each crossword answer is worth 10 points. When you have completed the crossword puzzle, total your points and
enter your score in the space provided.

7 e
9
ACROSS DOWN
1 Pertaining to the abdomen 1 Cavity between diaphragm and groin
3 Cauvity that contains the lungs 2 Left upper quadrant (abbreviation)
6 Cavity that contains spinal cord nerves 4 Cavity that contains the brain
7 Pertains to the back side of body 5 Cavity that contains reproductive organs
9 “Belly side” of the body 8 Right lower quadrant (abbreviation)
Number correct _______ X 10 points/correct answer: Your score _____ %

D. Completion

Complete each sentence with the most appropriate answer. Each correct answer is worth 10 points. Record your
score in the space provided at the end of the exercise.

1. The fourth segment of the spinal column is a fused triangular-shaped bone that in the child consisted of
five individual bones; it is called the

The tailbone is known as the

The smallest and most numerous unit of living matter is the

The semipermeable barrier that surrounds the cell is known as the

The central controlling body within a living cell is known as the

The gel-like substance that surrounds the nucleus of the cell is the

The term that describes any abnormal development of tissues or organs is

® N T »N

The term that describes new and abnormal development of cells that may be benign or malignant is
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9. The term that refers to a developmental failure resulting in the absence of any organ or tissue is

10. The term that refers to an increase in the number of cells of a body part is

Number correct X 10 points/correct answer: Your score %

E. Matching the Directional Terms

Match the descriptions on the right with the applicable directional term on the left. Each correct answer is worth
10 points. Record your answers in the space provided at the end of the exercise.

__ 1. superficial a. pertaining to the head

____ 2. anterior b. toward the side of the body, away from the midline of the body
_ 3. dorsal c. pertaining to the surface of the body, or near the surface

__ 4. medial d. below or downward toward the tail or feet

_ 5. lateral e. pertaining to the back or posterior

___ 6. superior f. pertaining to the tail

__ 7. inferior g. above or upward toward the head

_ 8. cranial h. away from or farthest from the trunk of the body

__ 9. caudal 1. pertaining to the front of the body, or toward the belly of the body
__10. distal j. toward the midline of the body

Number correct X 10 points/correct answer: Your score %

F. Spelling

Circle the correctly spelled term in each pairing of words. Each correct answer is worth 10 points. Record your
score in the space provided at the end of the exercise.

1. coccyx COCCyXX

2. midsaggital midsagittal
3. MacBurney’s McBurney’s
4. mediolateral medialateral
5. peritoneum peritoneim
6. ribosomes ribysomes
7. viseral visceral

8. umbilicus umbillicus
9. navul navel

10. dysplasia dysplacia

Number correct

X 10 points/correct answer: Your score

%
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G. Definition of Term

Identify and provide the medical term to match the definition provided. Each correct answer is worth 10 points.
Record your score in the space provided at the end of the exercise.

1. Pertaining to the abdomen.
2. The study of cells.
3. Without development.
4. One who specializes in the study of tissues.
5. New and abnormal development of cells that may be benign or malignant.
6. Pertaining to the sole or bottom of the foot.
7. The threadlike structures within the nucleus of the cell that control the functions of growth, repair, and
reproduction for the body.
8. Pertaining to the skull or cranium.
9. The umbilicus; the belly button.
10. Tissues arranged together to perform a special function.
Number correct ________ X 10 points/correct answer: Your score ______ %

H. Multiple Choice

Read each statement carefully and select the correct answer from the options listed. Each correct answer is worth
10 points. Record your score in the space provided at the end of the exercise.

1.

A change in the structure and orientation of cells, characterized by a loss of differentiation to a more
primitive form (“without formation”), is known as:

a. neoplasia
b. anaplasia
c. dysplasia
d. hypoplasia

The new and abnormal development of cells that may be benign or malignant (“new formation”) is
known as:

a. neoplasia
b. anaplasia
c. dysplasia
d. hypoplasia
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. A developmental failure resulting in the absence of any organ or tissue (“without formation”) is
known as:

a. hyperplasia

b. hypoplasia

c. aplasia

d. neoplasia

. Any abnormal development of tissues (“disordered formation”) is known as:
a. neoplasia

b. aplasia

c. dysplasia

d. anaplasia

. An increase in the number of cells of a body part (“excessive formation”) is known as:
a. hyperplasia

b. hypoplasia

c. aplasia

d. neoplasia

. Incomplete or underdeveloped organ or tissue, usually the result of a decrease in the number of cells
(“less than, under formation”), is known as:

a. hyperplasia
b. hypoplasia
c. aplasia

d. neoplasia

. When a person is standing with the arms at the sides and the palms turned forward, with the head and
feet pointing forward, the individual is said to be in what position?

a. supine

b. anatomical

Cc. prone

d. lateral

. The medical term that means “pertaining to the tail” is:
a. caudal

b. cranial

c. dorsal

d. ventral

. The imaginary “line” created when the body is divided into equal right and left halves is called the:
a. transverse plane

b. midline of the body

c. frontal plane

d. coronal plane
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10. The navel, or belly button, is also known as the:
a. umbilicus
b. nucleus
c. Monroe’s point

d. McBurney’s point

Number correct _______ X 10 points/correct answer: Your score _______ %

I. Word Element Review

The following words relate to the chapter text. The prefixes, suffixes, and combining vowels have been provided.
Read the definition carefully and complete the word by filling in the space, using the word elements provided in
the chapter. Each correct answer is worth 10 points. Record your score in the space provided at the end of the

exercise.
B 1. Pertaining to the abdomen
/ al
—— 2. Pertaining to the neck
/ al
3. The study of cells
/o/ logy
4. Pertaining to the side
/ al
5. Pertaining to the belly or front side
/ al
6. A new growth (“cell or tissue substance”)
neo/
7. Without formation or growth
/ plasia
8. Pertaining to the skull
- / al
9. Pertaining to between the vertebrae
/ vertebral
g 10. Pertaining to internal organs
/ al
- == Number correct _______ X 10 points/correct answer: Your score _______ %
~——

&
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J. Labeling %

The following figures illustrate directional terms and various planes of the body. Study the figures carefully and
label the numbered items appropriately. Each correct response is worth 10 points. Record your score in the space
provided at the end of the exercise.

-

5
® ool

plane

\

(1) @)

(B)Ls

(nearest point (toward the
of attachment) median) )
(cranial)
A e
@) F
(away fr_om
the median) )
_______ \ S [ A f
/
v
(caudal)

(4) L @ "
(farthest
from point of

attachment)

> (10) s

(dorsal)

: ©)
Right Left (ventral)

—

¥ 2 N AU W

,_.
e

Number correct X 10 points/correct answer: Your score %
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K. Word Search

Read each definition carefully and identify the applicable word from the list that follows. Enter the word in the
space provided, and then find it in the puzzle and circle it. The words may be read up, down, diagonally, across,
or backward. Each correct answer is worth 10 points. Record your score in the space provided at the end of the
exercise.

plantar pelvic neoplasia
anaplasia abdominal histologist
cytology cranial dysplasia
thoracic cervical

Example: Pertaining to the sole or bottom of the foot.

plantar

1. A change in the structure and orientation of cells, characterized by a loss of differentiation and rever-
sion to a more primitive form.

2. Any abnormal development of tissues or organs (“disordered formation”).

3. The new and abnormal development of cells that may be benign or malignant.

4. The study of cells.

5. The body cavity that contains the lungs, heart, aorta, esophagus, and trachea.

6. The body cavity that contains the liver, gallbladder, spleen, stomach, pancreas, intestines, and kidneys.

7. The body cavity that contains the urinary bladder and reproductive organs.

8. The body cavity that contains the brain.

9. The vertebrae that make up the bones of the neck.

10. A medical scientist who specializes in the study of tissues.




Number correct

()
P E L v I C I S L
L A G A (0] | L D U
A N A P L A S | A

R R T S L N E | P
A R R A T | G | R
E R Vv | Cc A L N S
N T Cc S A S Cc | N
U E H A R C H | T

X 10 points/correct answer: Your score

%
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L. Opposites

Write the opposite meaning for the directional terms that follow. Place your answer in the space provided. Each
correct answer is worth 10 points. Record your score in the space provided at the end of the exercise.

1. superficial

anterior

ventral

medial

superior

cranial

distal

supine

$ ® N U= » DN

supination

—
e

plantar

Number correct _______ X 10 points/correct answer: Your score ______ %
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OVERVIEW A

One of the body’s most important organs is the skin. This protective covering is part
of the integumentary system, which consists of the skin, hair, nails, sweat glands,
and oil glands. Also known as the integument or the cutaneous membrane, the skin
has five basic functions:

1.

The skin protects the body against invasion by microorganisms and protects
underlying body structures and delicate tissues from injury. The pigment
melanin, which provides color to the skin, further protects the skin from the
harmful effects of the ultraviolet rays of the sun.

. The skin regulates body temperature by protecting the body from excessive

loss of heat and fluids from underlying tissues. Sweat glands, which are
located under the skin, secrete a watery fluid that cools the body as it evapo-
rates from the surface of the skin.

. The skin serves as a sensory receptor for sensations such as touch, pressure,

pain, and temperature. These sensations are detected by the nerve endings
within the skin and relayed to the brain. The appearance of the skin, in the
form of facial expressions (e.g., grimaces shivering, frowns, or smiles), is
sometimes visible evidence of the sensations felt by the skin.

The skin provides for elimination of body wastes in the form of perspiration.
Substances such as water, salts, and some fatty substances are excreted
through the pores (openings) of the skin.

. The skin is responsible for the first step in the synthesis of vitamin D, which

is essential for bone growth and development. When exposed to the ultraviolet
rays of the sun, molecules within the skin are converted to a chemical that is
transported in the blood to the liver and kidneys—where it is converted into
vitamin D.

The study of the skin is known as dermatology. The physician who specializes in
the treatment of diseases and disorders of the skin is known as a dermatologist.

Anatomy and Physiology

The main structures of the skin include the epidermis, dermis, and subcutaneous layers.
As we discuss these structures, refer to Figure 5-1 for a visual reference.

o (ONCEPT CONNECTION e

Experience this concept visually! Watch the Skin animation on your StudyWARE™ CD-ROM.

Epidermis
The (1) epidermis, the outer layer of the skin, contains no blood or nerve supply. It

consists of squamous epithelial cells, which are flat, scalelike, and arranged in layers
(strata). The epidermis actually has about five different layers of stratified epithelium
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Sweat pore
Hair shaft

(3) Dermal papilla
Sensory nerve

Stratum ending for touch

corneum

} (1) Epidermis

Stratum
basale
- (2) Dermis
Sebaceous (oil) gland (corium)

Hair follicle
Papilla of hair - (4) Subcutaneous layer
(fatty tissue)
Nerve fiber
Vein
Artery

Nerve 6
Sweat gland

Figure 5-1 Layers and structures of the skin

cells, each carrying on specific functions. The two layers of the epidermis that will
be mentioned here are the stratum basale and the stratum corneum. The basal layer
(stratum basale) is where new cells are continually being reproduced, pushing older
cells toward the outermost surface of the skin. It is the innermost, or deepest, layer of
the epidermis. The basal layer also contains melanocytes, which provide color to the
skin and some protection from the harmful effects of the ultraviolet rays of the sun.
The outermost layer of the epidermis is the stratum corneum, where the dead skin cells
are constantly being shed and replaced. When the cells reach the outermost layer of the
epidermis and die, they become filled with a hard water-repellant protein called
keratin. This characteristic of keratin (waterproofing the body) creates a barrier, or a
first line of defense for the body, by not allowing water to penetrate the skin or to be
lost from the body—and by not allowing microorganisms to penetrate the unbroken
skin. If the skin is injured and the barrier layer is damaged, microorganisms and other
contaminants can easily pass through the epidermis to the lower layers of the skin—and
fluids can escape the body (as occurs with burns).

Dermis

The (2) dermis is the inner thicker layer of skin lying directly beneath the epidermis.
It is also known as the corium. It protects the body against mechanical injury and
compression and serves as a reservoir (storage area) for water and electrolytes. Composed
of living tissue, the dermis contains capillaries, lymphatic channels, and nerve endings.
The hair follicles, sweat glands, and sebaceous (oil) glands are also embedded in the
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dermis. The dermis contains both connective tissue and elastic fibers to give it strength
and elasticity. If the elastic fibers of the dermis are overstretched as a result of rapid
increase in size of the abdomen (for example, due to obesity or during pregnancy), the
fibers will weaken and tear. These linear tears in the dermis are known as stretch marks
or stria. They begin as pinkish-blue streaks with jagged edges and may be accompanied
by itching. As they heal and lose their color, the stria remain as silvery-white scar lines.

The thickness of the dermis varies from the very thin delicate layers of the eyelids to the
thicker layers of the palms of the hands and soles of the feet. Look at your hands and
notice the distinct pattern of ridges on your fingertips. These ridges provide friction for
grasping objects and are a result of the papillae (projections) of the superficial layer of
the dermis that extend into the epidermis. The thin layer of the epidermis conforms to
the ridges of the (3) dermal papillae, forming the characteristic ridges you are observing
on your fingertips. In each of us, these ridges form a unique pattern that is genetically
determined. These patterns are the basis of fingerprints and footprints.

Subcutaneous Layer

The (4) subcutaneous tissue, which lies just beneath the dermis, consists largely of
loose connective tissue and adipose (fatty) tissue that connects the skin to the surface
muscles. It is sometimes called the superficial fascia or subcutaneous fascia. The subcu-
taneous, or fatty, tissue serves as insulation for the body and protects the deeper tissues.
It is rich in nerves and nerve endings, including those that supply the dermis and epider-
mis. The major blood vessels that supply the skin pass through the subcutaneous layer,
and sweat glands and hair roots extend from the dermis down into the subcutaneous
layer. The thickness of the subcutaneous layer varies, from the thinnest layer over the
eyelids to the thickest layer over the abdomen.

Accessory Structures

The accessory structures of the skin consist of the hair, nails, and glands.

Hair

A strand of hair (Figure 5-2) is a long slender filament of keratin that consists of a
(1) hair root, which is embedded in the (2) hair follicle, and a (3) hair shaft (which is
the visible part of the hair). Each hair develops within the hair follicle, with any new hair
forming from the keratin cells located at the bottom of the follicles.

Hair covers most of the human body, with the exception of the palms of the hands,
the soles of the feet, the lips, the nipples, and some areas of the genitalia. Toward the
end of the second trimester of pregnancy (about the fifth month), the developing fetus
is almost completely covered with a soft downy (very fine) hair known as lanugo.
This hairy coating is almost completely gone by birth, with any remaining lanugo
disappearing shortly after birth. When present at birth, lanugo appears as a very fine
velvety coating of hair over the baby’s skin.

Hair gets its color from the melanocytes (darkly pigmented cells) that surround the
core of the hair shaft. These cells produce melanin, which gives hair a black or brown
color depending on the amount produced. A unique type of melanin containing iron is
responsible for red hair. When hair turns gray or white, usually due to the aging process,
the amount of melanin has decreased significantly in the hair.
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Figure 5-2 Structure of the hair
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Figure 5-3  Structure of the nail

Nails

The fingernails and toenails are protective coverings for the tips of the fingers and toes.
These hard keratinized nail beds cover the dorsal surface of the last bone of each finger
or toe. See Figure 5-3.

The visible part of the nail is called the (1) nail body. The fold of skin at the base of the nail
body is known as the (2) cuticle. Beneath the cuticle is the extension of the nail body known
as the root of the nail. It lies in a groove hidden by the cuticle. At the base of the nail body
nearest the root is a crescent-shaped white area known as the (3) lunula. The (4) free edge
of the nail extends beyond the tip of the finger tip or toe. Nails grow approximately 0.5 mm
per week. The nail body is nourished by the (5) nail bed, which is an epithelial layer located
directly beneath it. The rich supply of blood vessels contained in the nail bed generate the
pink color you can see through the translucent nail bodies.

Glands

The glands of the skin complete the accessory structures of the skin. Refer to Figure 5-4.

The (1) sweat, or sudoriferous, gland is a small structure that originates deep within the
dermis and ends at the surface of the skin with a tiny opening called a (2) pore. The sweat
glands are found on almost all body surfaces, particularly the palms of the hands, soles of
the feet, forehead, and armpits (axillae). Two main functions of the sweat glands are to cool
the body by evaporation and to eliminate waste products through their pores.
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Figure 5-4 Glands of the skin

The sweat glands produce a clear watery fluid known as sweat (or perspiration), which
travels from the gland to the surface of the skin (where it is excreted through the pores). As

the sweat evaporates from the surface of the skin into the air, it creates a cooling effect on
the body.

In addition to being clear or colorless, sweat is odorless. It is made up of mostly water
containing a small amount of dissolved substances such as salts, ammonia, uric acid,
urea, and other waste products. These waste products are eliminated from the body
through the pores of the sweat glands. As the sweat comes in contact with the bacteria
present on the surface of the skin, it becomes contaminated and decomposes. This inter-
action of the sweat with the bacteria found on the surface of the skin creates the odor
we often associate with sweating.

The (3) sebaceous gland, also known as the oil gland, secretes a substance necessary for
lubricating the hair and keeping the skin soft and waterproof. This substance, known as
sebum, is secreted along the shaft of the hair follicles and directly onto the skin through
ducts that open directly onto the epidermis.

Secretion of sebum is influenced by the sex hormones and increases during adoles-
cence. As a result of this increased secretion of sebum, the sebaceous gland ducts often
become blocked and a pimple or blackhead may develop. The sebaceous glands (pres-
ent throughout most of the body) are more numerous on the scalp, forehead, face, and
chin. They are absent on the palms of the hands and the soles of the feet.

The ceruminous gland is actually classified as a modified sweat gland. Opening onto the
free surface of the external ear canal, the ceruminous glands lubricate the skin of the ear
canal with a yellowish-brown waxy substance called cerumen (also known as ear wax).
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abrasion

(ah-BRAY-zhun)

abscess
(AB-sess)

albino
(al-BYE-noh)

alopecia
(al-oh-PEE-she-ah)

amputation
(am-pew-TAY-shun)

basal layer
(BAY-sal layer)

bedsore

blackhead

blister

boil

bruise

bulla
(BOO-lah)

The following vocabulary terms are frequently used when discussing the
integumentary system.

A scraping or rubbing away of skin or mucous membrane as a result of
friction to the area.

A localized collection of pus in any part of the body.

An individual with a marked deficiency of pigment in the eyes, hair, and
skin.

Partial or complete loss of hair. Alopecia may result from normal aging,
a reaction to a medication such as anticancer medications, an endocrine
disorder, or some skin disease. See Figure 5-5.

Figure 5-5  Alopecia (Courtesy of Robert A. Silverman, M.D., Clinical As-
sociate Professor, Department of Pediatrics, Georgetown University)

The surgical removal of a part of the body or a limb or a part of a limb;
performed to treat recurrent infections or gangrene of a limb.

The deepest of the five layers of the epidermis.

An inflammation, sore, or ulcer in the skin over a bony prominence of
the body—resulting from loss of blood supply and oxygen to the area
due to prolonged pressure on the body part; also known as a decubitis
ulcer or pressure sore. See Figure 5-6.

Figure 5-6  Stage IV pressure sore (Permission to reproduce this copy-
righted material has been granted by the owner, Hollister Incorporated.)

An open comedo, caused by accumulation of keratin and sebum within
the opening of a hair follicle.

A small thin-walled skin lesion containing clear fluid; a vesicle.

A localized pus-producing infection originating deep in a hair follicle; a
furuncle.

A bluish-black discoloration of an area of the skin or mucous mem-
brane caused by an escape of blood into the tissues as a result of an
injury to the area; see ecchymosis.

A large blister.
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carbuncle
(CAR-bung-kl)

cellulitis
(sell-you-LYE-tis)

cerumen
(seh-ROO-men)

ceruminous gland
(seh-ROO-mih-nus gland)

cicatrix
(SIK-ah-trix or sik-AY-trix)

collagen
(KOL-ah-jen)

comedo
(KOM-ee-doh)

contusion

(kon-TOO-zhun)

corium
(KOH-ree-um)

cryosurgery
(cry-oh-SER-jer-ee)
cry/o = cold

curettage
(koo-REH-tazh)

cutaneous membrane
(kew-TAY-nee-us)
cutane/o = skin
-ous = pertaining to

cuticle
(KEW-tikl)

cyanosis

(sigh-ah-NOH-sis)
cyan/o = blue
-osis = condition

cyst
(SIST)

debridement
(day-breed-MON)

A circumscribed inflammation of the skin and deeper tissues that con-
tains pus, which eventually discharges to the skin surface.

A diffuse acute infection of the skin and subcutaneous tissue, character-
ized by localized heat, deep redness, pain, and swelling.

Ear wax.

A modified sweat gland that lubricates the skin of the ear canal with a
yellowish-brown waxy substance called cerumen (or ear wax).

A scar; the pale, firm tissue that forms in the healing of a wound.

The protein substance that forms the glistening inelastic fibers of con-
nective tissue such as tendons, ligaments, and fascia.

The typical lesion of acne vulgaris, caused by accumulation of kera-
tin and sebum within the opening of a hair follicle (closed comedo =
whitehead; open comedo = blackhead).

An injury to a part of the body without a break in the skin.

The dermis; the layer of the skin just under the epidermis.

A noninvasive treatment that uses subfreezing temperature to freeze and
destroy the tissue. Coolants such as liquid nitrogen are used in the metal
probe.

The process of scraping material from the wall of a cavity or other sur-
face for the purpose of removing abnormal tissue or unwanted material.

The skin. See integument.

A fold of skin that covers the root of the fingernail or toenail.

A condition of a bluish discoloration of the skin.

A closed sac or pouch in or within the skin that contains fluid, semi-
fluid, or solid material.

Removal of debris, foreign objects, and damaged or necrotic tissue from
a wound in order to prevent infection and to promote healing.



dermatitis
(der-mah-TYE-tis)

dermat/o = skin

-itis = inflammation

dermatologist
(der-mah-TALL-oh-jist)
dermat/o = skin
-logist = specialist in the
study of

dermatology
(der-mah-TALL-oh-jee)
dermat/o = skin
-logy = the study of

dermis
(DER-mis)
derm/o = skin

-is = noun ending

diaphoresis
(dye-ah-foh-REE-sis)

ecchymosis
(ek-ih-MOH-sis)

X

-

electrodesiccation
(ee-lek-troh-des-ih-KAY-shun)

epidermis
(ep-ih-DER-mis)
epi- = upon, over
derm/o = skin
-is = noun ending
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Inflammation of the skin. See Figure 5-7.

Figure 5-7  Dermatitis (Courtesy of Timothy Berger, M.D., Clinical Profes-
sor, Department of Dermatology, University of California, San Francisco)

A physician who specializes in the treatment of diseases and disorders
of the skin.

The study of the skin.

The layer of skin immediately beneath the epidermis; the corium.

The secretion of sweat.

A bluish-black discoloration of an area of the skin or mucous mem-
brane caused by an escape of blood into the tissues as a result of injury
to the area; also known as a bruise or a black-and-blue mark. See
Figure 5-8.

Figure 5-8

Ecchymosis

A technique that uses an electrical spark to burn and destroy tissue; used
primarily for the removal of surface lesions.

The outermost layer of the skin.
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epidermoid cyst

(ep-ih-DER-moid)
epi- = upon, over
derm/o = skin
-o0id = resembling

epithelium
(ep-ih-THEE-lee-um)

erythema
(er-ih-THEE-mah)

erythremia
(er-ih-THREE-mee-ah)
erythr/o = red
-emia = blood condition

erythroderma
(eh-rith-roh-DER-mah)
erythr/o = red
derm/o = skin
-a = noun ending

excoriation
(eks-koh-ree-AY-shun)

exfoliation
(eks-foh-lee-AY-shun)

fissure
(FISH-er)

fistula
(FISS-tyoo-lah)

furuncle
(FOO-rung-kl)

gangrene
(GANG-green)

hair follicle
(FALL-ikl)

hair root

A cyst filled with a cheesy material composed of sebum and epithelial
debris that has formed in the duct of a sebaceous gland; also known as a
sebaceous cyst.

The tissue that covers the internal and external surfaces of the body.

Redness of the skin due to capillary dilatation. An example of erythema is
nervous blushing or a mild sunburn.

An abnormal increase in the number of red blood cells; polycythemia vera.

See erythema.

An injury to the surface of the skin caused by trauma, such as scratching or
abrasions.

Peeling or sloughing off of tissue cells, as in peeling of the skin after a
severe sunburn.

A cracklike sore or groove in the skin or mucous membrane.

An abnormal passageway between two tubular organs (e.g., rectum and
vagina) or from an organ to the body surface.

A localized pus-producing infection originating deep in a hair follicle; a
boil. See Figure 5-9.

Fioure 5-9 Furuncle

Death of tissue, most often involving the extremities. Gangrene is usually
the result of ischemia (loss of blood supply to an area), bacterial inva-
sion, and subsequent putrefaction (decaying) of the tissue.

The tiny tube within the dermis that contains the root of a hair shaft.

The portion of a strand of hair that is embedded in the hair follicle.



hair shaft

hemangioma

(hee-man-jee-OH-mah)

hem/o = blood
angi/o = vessel

-oma = tumor

heparin
(HEP-er-in)

hirsutism
(HUR-soot-izm)

histamine
(HISS-tah-min or
(HISS-tah-meen)

histiocyte
(HISS-tee-oh-sight)
histi/o = tissue
cyt/o = cell
-e = noun ending

hives

hydrocele
(HIGH-droh-seel)
hydr/o = water

-cele = swelling or herniation

ichthyosis
(ik-thee-OH-sis)

ichthy/o = fishlike, scaly

-0sis = condition

integument
(in-TEG-you-ment)

integumentary system
(in-teg-you-MEN-tah-ree)

keratin
(KAIR-ah-tin)
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The visible part of the hair.

A benign (nonmalignant) tumor that consists of a mass of blood vessels
and has a reddish-purple color. See Figure 5-10.

Fioure 5-10 Hemangioma

A natural anticoagulant substance produced by the body tissues; heparin
is also produced in laboratories for therapeutic use as heparin sodium.

Excessive body hair in an adult male distribution pattern, occurring in
women.

A substance (found in all cells) that is released in allergic inflammatory
reactions.

Macrophage; a large phagocytic cell (cell that ingests microorganisms,
other cells, and foreign particles) occurring in the walls of blood vessels
and loose connective tissue.

Circumscribed, slightly elevated lesions of the skin that are paler in the
center than its surrounding edges; see wheal.

A collection of fluid located in the area of the scrotal sac in the male.

An inherited dermatological condition in which the skin is dry, hyper-
keratotic (hardened), and fissured—resembling fish scales.

The skin. See cutaneous membrane.

The body system consisting of the skin, hair, nails, sweat glands, and
sebaceous glands.

A hard fibrous protein found in the epidermis, hair, nails, enamel of the
teeth, and horns of animals.
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keratolytic An agent used to break down or loosen the horny (hardened) layer of
(KAIR-ah-toh-LIT-ic) the skin.
kerat/o = hard, horny; also refers
to cornea of the eye
-lytic = destruction

laceration
(lass-er-AY-shun)

lanugo
(lan-NOO-go)

lesion
(LEE-zhun)

lipocyte
(LIP-oh-sight)
lip/o = fat
cyt/o = cell
-e = noun ending

lunula
(LOO-noo-lah)

macrophage

(MACK-roh-fayj)
macr/o = large
phag/o = to eat
-e = noun ending

macule
(MACK-yool)

mast cell

melanin
(MEL-an-in)
melan/o = black

melanocytes

(MEL-an-oh-sights or

mel-AN-oh-sights)
melan/o = black
cyt/o = cell
-es = noun ending

nail body

nodule
(NOD-yool)

oil gland

A tear in the skin.

Soft, very fine hair that covers the body of the developing fetus; this
hairy coating is almost completely gone by birth.

Any visible damage to the tissues of the skin, such as a wound, sore,
rash, or boil.

A fat cell.

The crescent-shaped pale area at the base of the fingernail or toenail.

A large phagocytic cell (cell that ingests microorganisms, other cells, and
foreign particles) occurring in the walls of blood vessels and loose con-
nective tissue; see histiocyte.

A small, flat discoloration of the skin that is neither raised or depressed.

A cell (found within the connective tissue) that contains heparin and
histamine; these substances are released from the mast cell in response
to injury and infection.

A black or dark pigment (produced by melanocytes within the epidermis)
that contributes color to the skin and helps to filter ultraviolet light.

Cells responsible for producing melanin.

The visible part of the nail.

A small, circumscribed swelling protruding above the skin.

One of the many small glands located in the dermis; its secretions pro-
vide oil to the hair and surrounding skin; see sebaceous gland.
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onycholysis Separation of a fingernail from its bed, beginning at the free margin.
(on-ih-CALL-ih-sis) This condition is associated with dermatitis of the hand, psoriasis, and
onych/o = nail fungal infections.
-lysis = destruction or
detachment
onychomycosis Any fungal infection of the nails.

(on-ih-koh-my-KOH-sis)
onych/o = nail
myc/o = fungus
-osis = condition

onychophagia The habit of biting the nails.
(on-ih-koh-FAY-jee-ah)

onych/o = nail

phag/o = to eat

-ia = noun ending

pachyderma Abnormal thickening of the skin.
(pak-ee-DER-mah)

pachy = thick

derm/o = skin

-a = noun ending

papule A small, solid, circumscribed elevation on the skin.

(PAP-yool)

paronychia Inflammation of the fold of skin surrounding the fingernail; also called
(par-oh-NIK-ee-ah) runaround. See Figure 5-11.

par/o = beside, beyond, near
onych/o = nail

-ia = condition

Figure 5-11 Paronychia

pediculosis Infestation with lice.
(pee-dik-you-LOH-sis)

perspiration The clear, watery fluid produced by the sweat glands; see sweat.

petechia Small, pinpoint hemorrhages of the skin.
(pee-TEE-kee-ah)

pimple A papule or pustule of the skin.
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polyp
(PAL-ip)

pores

pruritus
(proo-RYE-tus)

purpura
(PER-pew-rah)

pustule
(PUS-tool)

scales

sebaceous cyst
(see-BAY-shus)

sebaceous gland
(see-BAY-shus)

seborrhea
(seb-or-EE-ah)

seb/o = sebum

-rrhea = flow, drainage

sebum

(SEE-bum)
seb/o = sebum
-um = noun ending

skin tags

squamous epithelial cells
(SKWAY-mus
ep-ih-THEE-lee-ul)

A small, stalklike growth that protrudes upward or outward from a mu-
cous membrane surface, resembling a mushroom stalk.

Openings of the skin through which substances such as water, salts, and
some fatty substances are excreted.

Itching.

A group of bleeding disorders characterized by bleeding into the skin
and mucous membranes; small, pinpoint hemorrhages are known as
petechia and larger hemorrhagic areas are known as ecchymoses or
bruises.

A small elevation of the skin filled with pus; a small abscess.

Thin flakes of hardened epithelium shed from the epidermis.

A cyst filled with a cheesy material consisting of sebum and epithelial
debris that has formed in the duct of a sebaceous gland; also known as
an epidermoid cyst. Figure 5-12 shows an infected sebaceous cyst in the
mid-sternal area of the chest.

Figure 5-1¢2

An oil gland located in the dermis; its secretions provide oil to the hair
and surrounding skin.

Excessive secretion of sebum, resulting in excessive oiliness or dry scales.

The oily secretions of the sebaceous glands.

A small brownish or flesh-colored outgrowth of skin occurring
frequently on the neck; also known as a cutaneous papilloma.

Flat scalelike cells arranged in layers (strata).



squamous epithelium
(SKWAY-mus
ep-ih-THEE-lee-um)

stratified
(STRAT-ih-fyd)

stratum
(STRAT-um)

stratum basale
(STRAT-um BAY-sil)

stratum corneum
(STRAT-um COR-nee-um)

stretch marks

subcutaneous tissue
(sub-kew-TAY-nee-us)
sub- = beneath, under, below
cutane/o = skin
-ous = pertaining to

subungual hematoma
(sub-UNG-gwall)
sub = beneath, under, below
ungu/o = nail
hemat/o = blood
-oma = tumor

sudoriferous gland
(soo-door-IF-er-us)

sweat

sweat gland

telangiectasia
(tell-an-jee-ek-TAY-zee-ah)

ulcer
(ULL-ser)
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The single layer of flattened platelike cells that cover internal and exter-
nal body surfaces.

Layered; arranged in layers.

A uniformly thick sheet or layer of cells.

The layer of skin where new cells are continually being reproduced,
pushing older cells toward the outermost surface of the skin.

The outermost layer of the epidermis (consisting of dead cells that have
converted to keratin), which continually sluffs off or flakes away; known
as the keratinized (or “horny”) cell layer (kerat/o = horn).

Linear tears in the dermis that result from overstretching from rapid
growth. They begin as pinkish-blue streaks with jagged edges and may
be accompanied by itching. As they heal and lose their color, the stria
remain as silvery-white scar lines.

The fatty layer of tissue located beneath the dermis.

A collection of blood beneath a nail bed, usually the result of trauma
(injury).

A sweat gland.

The clear, watery fluid produced by the sweat glands; also known as
perspiration.

One of the tiny structures within the dermis that produces sweat, which
carries waste products to the surface of the skin for excretion; also
known as a sudoriferous gland.

The permanent dilation of groups of superficial capillaries and venules.
These dilated vessels may be visible through the skin as tiny red lines.
Common causes include but are not limited to rosacea, elevated estro-
gen levels, and actinic damage.

A circumscribed, open sore or lesion of the skin that is accompanied by
inflammation.
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Word Definition

urticaria
(er-tih-KAY-ree-ah)

A reaction of the skin in which there is an appearance of smooth,
slightly elevated patches (wheals) that are redder or paler than the sur-
rounding skin and often accompanied by severe itching (pruritus). See
Figure 5-13.

vesicle A small thin-walled skin lesion containing clear fluid; a blister.
(VESS-ikl)
vitiligo A skin disorder characterized by nonpigmented white patches of skin of

(vit-ill-EYE-go)

varying sizes that are surrounded by skin with normal pigmentation.

wheal A circumscribed, slightly elevated lesion of the skin that is paler in the

(WEEL) center than its surrounding edges; hives.

whitehead A closed comedo, caused by accumulation of keratin and sebum within the
opening of a hair follicle; the content within is not easily expressed.

xanthoderma Any yellow coloration of the skin.

(zan-thoh-DER-mah)
xanth/o = yellow
derm/o = skin
-a = noun ending

xeroderma
(zee-roh-DER-mah)
xer/o = dry
derm/o = skin
-a = noun ending

A chronic skin condition characterized by roughness and dryness.

Word Elements

Word Element

adip/o
adipofibroma

The following word elements pertain to the integumentary system. As you
review the list, pronounce each word element aloud twice and check the
box after you “say it.” Write the definition for the example term given for
each word element. Use your medical dictionary to find the definitions of
the example terms.

Pronunciation “Say It° Meaning

ADD-ih-poh [] fat
add-ih-poh-fih-BROH-mah



Word Element

albin/o
albinism

caut/o
cautery

cutane/o
subcutaneous

derm/o
dermabrasion

dermat/o
dermatitis

erythr/o
erythralgia

hidr/o
hidrosis

hist/o
histology

ichthy/o
ichthyosis

kerat/o
keratosis

leuk/o
leukoderma

lip/o

lipohypertrophy

melan/o
melanoma

myc/o
mycosis

onych/o

onychogryposis

pil/o
pilonidal

scler/o
scleroderma

squam/o

squamous epithelium

Pronunciation

al-BYE-noh
AL-bin-izm

KAW-toh
KAW-ter-ee

kew-TAY-nee-oh
sub-kew-TAY-nee-us

DERM-oh
DERM-ah-bray-shun

der-MAT-oh
der-mah-TYE-tis

air-IH-thro
air-ih-THRAL-jee-ah

HIGH-droh
high-DROH-sis

HISS-toh
hiss-TALL-oh-jee

IK-thee-oh
ik-thee-OH-sis

kair-AH-toh
kair-ah-TOH-sis

LOO-koh
loo-koh-DER-mah

LIP-oh
lip-oh-high-PER-troh-fee

mell-AH-noh
mell-ah-NOH-mah

MY-koh
my-KOH-sis

ON-ih-koh
on-ih-koh-grih-POH-sis
PYE-loh
pye-loh-NYE-dal

SKLAIR-oh
sklair-ah-DER-mah

SKWAY-moh
SKWAY-mus ep-ih-THEE-
lee-um

“Say It”

[]

L]
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Meaning

white

burn

skin

skin

skin

red

sweat

tissue

fish

hard, horny; also refers
to cornea of the eye
white

fat

black

fungus

nails

hair

hard; also refers to

sclera of the eye

scales
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Word Element

trich/o
trichiasis

xanth/o
xanthosis

xer/o
xeroderma

Pronunciation “Say 1T Meaning

TRIK-oh L] hair
trik-EYE-ah-sis

ZAN-thoh [] yellow
zan-THOH-sis

ZEE-roh [] dryness
zee-roh-DER-mah

Skin Lesions

A skin lesion is any circumscribed area of injury to the skin or a wound to
the skin. The following are the most commonly known skin lesions.

abrasion
(ah-BRAY-zhun)

A scraping or rubbing away of skin or mucous membrane as a result
of friction to the area.

An example of an abrasion is “carpet burn,” which can occur in children
who run and slide across a carpet on their knees.

abscess A localized collection of pus in any body part that results from

(AB-sess) invasion of pus-forming bacteria.
The area is surrounded by inflamed tissue; a small abscess on the skin is
also known as a pustule.

bedsore An inflammation, sore, or ulcer in the skin over a bony prominence
of the body—resulting from loss of blood supply and oxygen to the
area due to prolonged pressure on the body part; also known as a
decubitis ulcer or pressure sore. See Figure 5-6.

blister A small thin-walled skin lesion containing clear fluid; a vesicle.

bulla A large blister.

(BOO-lah)

carbuncle A circumscribed inflammation of the skin and deeper tissues that

(CAR-bung-kl)

contains pus, which eventually discharges to the skin surface.

The lesion begins as a painful node covered by tight, reddened skin. The
skin later thins out and perforates, discharging pus through several small
openings. Treatment may include administration of antibiotics and use of
warm compresses.

comedo
(KOM-ee-doh)

The typical lesion of acne vulgaris, caused by the accumulation of
keratin and sebum within the opening of a hair follicle.



cyst
(SIST)

fissure
(FISH-er)

fistula
(FISS-tyoo-lah)

furuncle
(FOO-rung-kLl)

hives

laceration
(Lass-er-AY-shun)
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When a comedo is closed, it is called a whitehead, and the content within
is not easily expressed. When a comedo is open, it is called a blackhead,
and the oily content is easily expressed. Both forms of comedos are
usually located on the face but may also appear on the back and chest.

A closed sac or pouch in or within the skin that contains fluid,
semifluid, or solid material.

A common example of a fluid-filled cyst is a hydrocele, which is a
collection of fluid located in the area of the scrotal sac in the male. A
common example of a solid-filled cyst is a sebaceous cyst, which is a cyst
filled with a cheesy material consisting of sebum and epithelial debris that has
formed in the duct of a sebaceous gland; also known as an epidermoid cyst.
Sebaceous cysts frequently form on the scalp and may grow quite large.

A cracklike sore or groove in the skin or mucous membrane.

An example of a fissure is the cracklike sore in the skin that occurs with
athlete’s foot or the groovelike sore, known as an anal fissure, that occurs
in the mucous membrane near the anus. For an example of a fissure in the
mucous membrane, see Figure 5-14.

Figure 5-14  Fissure

An abnormal passageway between two tubular organs (such as the
rectum and vagina) or from an organ to the body surface.

Some fistulas are created surgically for therapeutic purposes and others
may be the result of congenital defects, infection, or injury to the body. An
example of a surgically created fistula is an arteriovenous fistula created
for the purpose of hemodialysis. (See the discussion of hemodialysis in
Chapter 15.) A rectovaginal fistula results from an abnormal passageway
between the rectum and vagina. This opening allows feces from the rectum
or anal canal to escape into the vaginal canal. The rectovaginal fistula can
result from trauma during childbirth.

A localized pus-producing (pyogenic) infection originating deep in
a hair follicle, characterized by pain, redness, and swelling; also
known as a boil. See Figure 5-9.

Because a furuncle is caused by a staphylococcal infection, it is important
to avoid squeezing or irritating the lesion in order to prevent the possible
spread of the infection to surrounding tissue.

Circumscribed, slightly elevated lesions of the skin that are paler
in the center than its surrounding edges; see wheal.

A tear in the skin; a torn, jagged wound.
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macule
(MACK-yool)

nodule
(NOD-yool)

papule
(PAP-yool)

polyp
(PALL-ip)

pustule
(PUS-tool)

scales

ulcer
(ULL-ser)

vesicle
(VESS-ikl)

A small, flat discoloration of the skin that is neither raised nor
depressed. Some common examples of macules are bruises, freckles,
and the rashes of measles and roseola. See Figure 5-15.

Figure 5-15 Macule

A small, circumscribed swelling protruding above the skin; a small
node.

A small, solid, circumscribed elevation on the skin.

Examples of a papule include a pimple, a wart, and an elevated nevus
(mole). See Figure 5-16.

Figure 5-16 Papule

A small, stalklike growth that protrudes upward or outward from a
mucous membrane surface—resembling a mushroom stalk.

An example of a polyp is a nasal polyp.

A small elevation of the skin filled with pus; a small abscess on
the skin.

Thin flakes of hardened epithelium that are shed from the epidermis.

A circumscribed, open sore or lesion of the skin that is
accompanied by inflammation.

A decubitus ulcer, also known as a bedsore, is the breakdown of skin and
underlying tissues resulting from constant pressure to bony prominences
of the skin and inadequate blood supply and oxygenation to the area.

A small thin-walled skin lesion containing clear fluid; a blister.

The small fluid-filled blisters that occur with poison ivy are vesicles. See
Figure 5-17.

Figure 5-17 Vesicle
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wheal A circumscribed, slightly elevated lesion of the skin that is paler in
(WEEL) the center than its surrounding edges; hives.

A wheal is usually accompanied by intense itching and is of short
duration. A mosquito bite is an example of a wheal. An allergic reaction
to something may result in numerous wheals of varying sizes and intense
itching, which is known as urticaria.

Pathological Conditions

T = As you study the pathological conditions of the integumentary system,
' note that the basic definition is in bold print (followed by a detailed
description in regular print). The phonetic pronunciation is directly
beneath each term, and a breakdown of the component parts of the term
when appropriate.

acne vulgaris A common inflammatory disorder seen on the face, chest, back, and
(ACK-nee vul-GAY-ris) neck; appears as papules, pustules, and comedos; commonly known
as acne.

Acne vulgaris typically begins during adolescence due to the influence of
sex hormones, largely androgens. Because it is a major cosmetic concern
for the teenage population, acne should never be dismissed as trivial. This
condition is characterized by:

1. the formation of comedos, papules, and pustules on the face, chest,
back, and neck,

2. the increased secretion of sebum as evidenced by greasy skin, and

3. hyperkeratosis at the opening of the hair follicle, which blocks the
discharge of sebum and promotes the colonization of anaerobic
bacteria.

The formation of blackheads (open comedos) and whiteheads (closed
comedos) occurs as a result of the growth of anaerobic bacteria, which can
live without air. The degree of involvement varies from the small comedos
to obstruction of the entire follicle when large pustules or abscesses form.
Picking, scratching, or pressing of these lesions can lead to secondary
infections and scarring. Although there is no cure for acne, treatment is
directed at the following:

1. keeping the skin free of excess oil and bacteria through frequent
cleansing,

2. avoiding heavy makeup and creams that can clog up the pores,
3. controlling infection with local antibiotics, and

4. decreasing the keratinization (hardening) of follicles by using
keratolytic agents or retinoic acid.
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albinism A condition characterized by absence of pigment in the skin, hair,
(AL-bin-izm) and eyes.

albin/o = white o . .. . ) .

-ism = condition Individuals with albinism lack the inherited ability to produce a brown

skin coloring pigment, melanin. Persons with this inherited disorder:

1. are hypersensitive to light (photophobia),

2. are susceptible to skin cancer,

3. are prone to visual disturbances such as nearsightedness,
4. have pink or very pale blue eyes,
5

. must avoid the sun in order to protect their eyes and skin from
burning.

The widespread incidence of albinism is 1 in 20,000 births, equally male
and female. The prevalence of albinism is higher in African Americans
than Caucasians.

burns Tissue injury produced by flame, heat, chemicals, radiation,
electricity, or gases. The extent of the damage to the underlying
tissue is determined by the mode and duration of exposure, the
thermal intensity or temperature, and the anatomic site of the
burn. Burn degree is classified according to the depth of injury.
See Figures 5-18A through C.

First-degree (superficial) burns:

1. produce redness and swelling of the epidermis,

2. are painful, and

Figure 5-18A 3. heal spontaneously with peeling in about three to six days and produce
First-degree burn no scar.

An example of a first-degree or superficial burn is sunburn. See Figure
5-18A.

Second-degree (partial-thickness) burns:

1. exhibit a blistering pink to red color and some swelling,
2. involve the epidermis and upper layer of the dermis,

3. are very sensitive and painful, and
4

. heal in approximately two weeks without a scar if no wound infection
or trauma occurs during the healing process.

An example of a second-degree or partial-thickness burn is flash contact
with hot objects, such as boiling water. See Figure 5-18B.

Third-degree (full-thickness) burns:

1. cause tissue damage according to the duration and temperature of
the heat source,

Figure 5-188 2. involve massive necrosis of the epidermis and entire dermis, and may
Second-degree burn include part of the subcutaneous tissue or muscle,



Figure 5-18C Third-
degree burn (A, B, and C
courtesy of The Phoenix
Society for Burn Survivors,
Inc.)

callus
(CAL-us)

carcinoma, basal cell
(car-sih-NOH-mah, BAY-sal sell)
carcin/o = cancer
-oma = tumor

Image not available due to copyright restrictions
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3. appear brown, black, tan, white, or deep cherry red (will not blanch)
and are wet or dry, sunken, with eschar (dry crust) and coagulated
capillaries,

4. produce pain according to the amount of nerve tissue involved
(where nerve endings are destroyed pain will be absent), and

5. will take a long time to heal and will likely require debridement(s)
and grafting. See Figure 5-18C.

The classification of burns as first, second, or third degree helps to
evaluate the severity of the burn. However, other factors influence the
severity, such as:

1. the age of person burned,

2. the percentage of body surface burned,
3. the location of burn on the body, and
4

. concurrent injuries.

A common (usually painless) thickening of the epidermis at sites
of external pressure or friction, such as the weight-bearing areas
of the feet and on the palmar surface of the hands. This local-
ized hyperplastic area of up to 1 inch in size is also known as a
callosity.

A callus may be caused by pressure or friction from ill-fitting shoes,
deformities of the foot, or improper weight bearing. It may also be the
result of repeated trauma to the skin such as that which occurs with
manual labor or strumming a string instrument (guitar, banjo, etc.).

Treatment for calluses involves relieving the pressure or friction points
on the skin. Metatarsal pads may also provide relief. The best treatment is
prevention (i.e., by wearing shoes that fit well and avoiding unnecessary
trauma to the hands and feet).

The most common malignant tumor of the epithelial tissue,
occurring most often on areas of the skin exposed to the sun.
See Figure 5-19.

Basal cell carcinoma presents as a slightly elevated nodule with a
depression or ulceration in the center that becomes more obvious as the
tumor grows. If not treated, the basal cell carcinomas will invade sur-
rounding tissue, which can lead to destruction of body parts (such as a
nose). Treatment includes surgical excision, curettage and electrodesic-
cation, cryosurgery, or radiation therapy (see the section on diagnostic
tests and procedures for descriptions of these). Basal cell carcinomas rarely
metastasize, but they tend to recur—especially those that are larger than
2 cm in diameter.



112 CHAPTER 5

carcinoma, squamous cell
(car-sih-NOH-ma, SKWAY-mus sell)
carcin/o = cancer
-oma = tumor

Figure 5-20 Squamous
cell carcinoma (Courtesy of
Robert A. Silverman, M.D.,
Pediatric Dermatology,
Georgetown University)

dermatitis

(der-mah-TYE-tis)
dermat/o = skin
-itis = inflammation

A malignancy of the squamous (or scalelike) cells of the epithelial
tissue, which is a much faster growing cancer than basal cell
carcinoma and which has a greater potential for metastasis if not
treated. See Figure 5-20.

These squamous cell lesions are seen most frequently on sun-exposed
areas such as the:

1. top of the nose,

2. forehead,

3. margin of the external ear,
4. back of the hands, and

5. lower lip.

The squamous cell lesion begins as a firm, flesh-colored or red papule,
sometimes with a crusted appearance. As the lesion grows it may bleed or
ulcerate and become painful. When squamous cell carcinoma recurs, it
can be quite invasive and create an increased risk of metastasis.

Treatment is surgical excision with the goal of removing the tumor
completely, along with a margin of healthy surrounding tissue. Cryosurgery
for low-risk squamous cell carcinomas is also common.

Inflammation of the skin, seen in several forms. Dermatitis may be
acute or chronic, contact or seborrheic.

Contact dermatitis occurs as the skin responds to an irritant or allergen with
redness, pruritus (itching), and various skin lesions. Two forms of contact
dermatitis are allergic contact dermatitis and irritant contact dermatitis.

Allergic contact dermatitis develops by sensitization. When coming in
contact with a substance for the first time, no immediate inflammation
occurs but future exposure to this substance will result in severe acute
inflammation with pruritic red vesicular oozing lesions at the area of con-
tact. Common causes of allergic contact dermatitis include plants such as
poison oak (refer back to Figure 5-7) and poison ivy; drugs; some metals
such as copper, silver, mercury, and jewelry; and many industrial cleaners.

Irritant contact dermatitis occurs following repeated exposure of a mild
irritant or initial exposure of a strong irritant. This severe inflammatory
reaction is characterized by a fine, itchy rash of clearly defined red papules
and vesicles. The chronic features of irritant contact dermatitis are dry-
ness and scaling with a dull reddened appearance. Some of the common
causes of irritant contact dermatitis are soaps, detergents, oven cleaners,
and bleaches.

Seborrheic (seb-oh-REE-ik) dermatitis is a very common inflammatory
condition seen in areas where the oil glands are most prevalent, such as the:

1. scalp,

2. area behind the ears,



Figure 5-21 Seborrheic
dermatitis (Courtesy of Robert
A. Silverman, Clinical Associate

Professor, Department of Pediatrics,
Georgetown University)

eczema
(EK-zeh-mah)
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eyebrows,

sides of the nose,

oo W

eyelids, and
6. middle of the chest.

The skin affected by seborrheic dermatitis appears reddened with a greasy,
yellowish crusting or scales. If itching occurs it is usually mild. The most
common form of seborrheic dermatitis is seen in infants from birth to
12 months of age and is called cradle cap (see Figure 5-21). It may also occur
in adults, and statistics show it is higher in persons:

1. with disorders of the central nervous system, such as Parkinson’s
disease,

2. recovering from a stressful medical crisis, such as a heart attack,

3. confined for long periods of time in the hospital or a long-term care
facility, and

4. with disorders of the immune system, such as AIDS.

An acute or chronic inflammatory skin condition characterized by
erythema, papules, vesicles, pustules, scales, crusts, or scabs and
accompanied by intense itching.

These lesions may occur alone or in any combination. They may be dry or
they may produce a watery discharge with resultant itching.

Long-term effects of eczema may result in thickening and hardening of
the skin, known as lichenification, which is due to irritation caused from
repeated scratching of the itchy area. Redness and scaling of the skin may
also accompany this. Severe itching predisposes the areas to secondary
infections and possible invasion by viruses.

An estimated 9 to 12% of the population is affected by eczema,
occurring most commonly during infancy and childhood. The incidence
decreases in adolescence and adulthood. There is no exact cause known.
However, statistics support a convincing genetic component in that
children whose mother and father are affected have an 80% chance of
developing eczema. This inflammatory response is believed to be initi-
ated by histamine release, with lesions usually occurring on the flexor
surfaces of the arms and legs, the hands, the feet, and the upper trunk of
the body.

Although there is no specific treatment to cure eczema, local and sys-
temic medications may be prescribed to prevent itching. It is important
to stress daily skin care and avoidance of known irritants. Chronic
eczema is often frustrating to control and may recur throughout most
of the individual’s life.
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exanthematous viral diseases
(eks-an-THEM-ah-tus)

gangrene

herpes zoster (shingles)
(HER-peez Z0S-ter)

Figure 5-228 Herpes
zoster (Courtesy of Robert
A. Silverman, M.D., Clinical
Associate Professor,
Department of Pediatrics,
Georgetown University)

A skin eruption or rash accompanied by inflammation, having
specific diagnostic features of an infectious viral disease.

There are more than 50 known viral agents that cause exanthems
(eruptions of the skin accompanied by inflammation). The most common
viral agents cause childhood communicable infections such as:

1. rubella (German measles),

2. roseola infantum,

3. rubeola (measles), and

4. erythema infectiosum (fifth disease).

These childhood diseases are discussed further in Chapter 19.

Tissue death due to the loss of adequate blood supply, invasion of
bacteria, and subsequent decay of enzymes (especially proteins)
—producing an offensive, foul odor.

Gangrene can occur in two forms:

1. dry gangrene, seen in an extremity that is dry, cold, and shriveled,
and which has a blackening appearance (late complication of diabetes
mellitus)

2. moist gangrene follows the cessation of blood flow to tissue after a
crushing injury, embolism, tourniquet, or tight bandage. If untreated,
it will progress quickly to death.

The necrotic tissue must be removed through debridement or
amputation in order to restore healing. Treatment should be aimed at the
prevention of gangrene.

An acute viral infection characterized by painful vesicular eruptions
on the skin following along the nerve pathways of underlying spi-
nal or cranial nerves.

Ten to 20% of the population are affected by herpes zoster, with
the highest incidence in adults over 50. This acute eruption is caused
by reactivation of latent varicella virus (the same virus that causes
chickenpox). See Figure 5-22.

Symptoms of herpes zoster include:

1. severe pain before and during eruption,
. fever,

. itching,

. headache,

2
3
4. gastrointestinal disturbances,
5
6. general tiredness, and

7

. increased sensitivity of the skin around the area.



hyperkeratosis
(high-per-kair-ah-TOH-sis)
hyper- = excessive
kerat/o = hard, horny; also
refers to cornea
of the eye
-o0sis = condition

impetigo
(im-peh-TYE-goh or
im-peh-TEE-goh)

Kaposi's sarcoma
(CAP-oh-seez sar-KOH-ma)
sarc/o = flesh
-oma = tumor

keloid

(KEE-loyd)
kel/o = fibrous growth
-0id = pertaining to
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The lesions usually take three to five days to erupt, and then progress
to crusting and drying (with recovery in approximately three weeks).
Treatment involves the use of antiviral medications, analgesics, and
sometimes corticosteroids (which aid in decreasing the severity of
symptoms).

An overgrowth of the horny layer of the epidermis.

This overgrowth occurs when the keratinocyte moves from the basal cell
to the stratum corneum in 7 days instead of the normal 14 days, result-
ing in the formation of thick, flaky scales, along with excess growth of the
cornified layer of epithelium. This process occurs in psoriasis and in the
formation of calluses and corns.

Contagious superficial skin infection characterized by serous
vesicles and pustules filled with millions of staphylococcus or
streptococcus bacteria, usually forming on the face.

Impetigo progresses to pruritic erosions and crusts with a honey-colored
appearance. The discharge from the lesions allows the infection to be highly
contagious. Treatment includes:

1. cleaning lesions with antibacterial soap and water using individual
washcloths,

2. administration of oral and topical antibiotics,
3. Burrow’s solution compresses, and
4. good handwashing.

It is important to instruct the individual to complete the entire regime of
systemic antibiotics in order to prevent the possibility of complications due
to secondary infections, such as acute glomerulonephritis and/or rheumatic
fever.

Vascular malignant lesions that begin as soft purple-brown nodules
or plagues on the face and oral cavity but can occur anywhere on
the body, and gradually spread throughout the skin.

This systemic disease also involves the gastrointestinal tract and lungs.
Kaposi’'s sarcoma occurs most often in men, and there is an increased
incidence in men infected with AIDS. It is also associated with diabetes
and malignant lymphoma. Radiotherapy and chemotherapy are usually
recommended as methods of treatment. Kaposi’s sarcoma may also be
treated with cryosurgery or laser surgery.

An enlarged, irregularly shaped, and elevated scar that forms due
to the presence of large amounts of collagen during the formation
of the scar.
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keratosis
(kair-ah-TOH-sis)
kerat/o = hard, horny; also
refers to cornea
of the eye
-0sis = condition

seborrheic keratosis
(seb-oh-REE-ik kair-ah-TOH-sis)

actinic keratosis
(ak-TIN-ic kair-ah-TOH-sis)

leukoplakia
(loo-koh-PLAY-kee-ah)
leuk/o = white

malignant melanoma
(mah-LIG-nant mel-ah-NOH-mah)
melan/o = black, dark
-oma = tumor

Skin condition in which there is a thickening and overgrowth of the
cornified epithelium.

Appears as brown or waxy yellow wartlike lesion(s), 5 to 20 mm in
diameter, loosely attached to the skin surface.

Seborrheic keratosis is also known as senile warts.

A premalignant, gray or red-to-brown, hardened lesion caused by
excessive exposure to sunlight. Also called solar keratosis.

White, hard, thickened patches firmly attached to the mucous
membrane in areas such as the mouth, vulva, or penis.

Oral leukoplakia varies in size and occurs gradually over a period of sev-
eral weeks. It begins without symptoms, but eventually develops sensitiv-
ity to hot or highly seasoned foods.

Causes of oral leukoplakia vary from irritating tobacco smoke to friction
caused by a rough tooth or dentures. A biopsy should be performed when
oral leukoplakia persists for more than two to three weeks because approxi-
mately 3% develop into cancerous lesions.

Malignant skin tumor originating from melanocytes in preexisting
nevi, freckles, or skin with pigment; darkly pigmented cancerous
tumor.

These tumors have irregular surfaces and borders, have variable colors,
and are generally located on the trunk in men and on the legs in women.
The diameter of most malignant melanomas measures more than 6 mm.
Around the primary lesion, small satellite lesions 1 to 2 cm in diameter
are often noted.

Persons at risk for malignant melanomas include those with a family
history of melanoma and those with fair complexions. There is also an
increased risk to develop particular forms of malignant melanomas with
excessive sun exposure. Generally, most melanomas are extremely invasive
and spread first to the lymphatic system and then metastasize through-
out the body to any organ (with fatal results). All nevi and skin should
be inspected and self-examined regularly, remembering the ABCDs of
malignant melanoma:

Asymmetry—any pigmented lesion that has flat and elevated parts
should be considered potentially malignant.

Borders—any leakage across the borders of brown pigment or margins
irregularly shaped are suspicious.



nevus (mole)
(NEV-us)

onychocryptosis

(on-ih-koh-krip-TOH-sis)
onych/o = nail
crypt/o = hidden
-o0sis = condition

onychomycosis

(on-ih-koh-my-KOH-sis)
onych/o = nail
myc/o = fungus
-osis = condition

pediculosis
(pee-dik-you-LOH-sis)
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Color—variations whether red, black, dark brown, or pale are
suspicious.

Diameter—any lesions with the preceding characteristics measuring
more than 6 mm in diameter should be removed.

Treatment is surgical removal, and for distant metastases chemotherapy
and radiation therapy. The depth of surgical dissection and the prognosis
depends on the staging classification of the tumor. The five-year survival
rate is approximately 60% for all forms of malignant melanomas.

A visual accumulation of melanocytes, creating a flat or raised
rounded macule or papule with definite borders.

Nevi should be monitored for changes in size, color, thickness, itching, or
bleeding. When any of these changes are noted, immediate professional
assessment should be sought because of the potential for developing
malignant melanoma.

Ingrown nail. The nail pierces the lateral fold of skin and grows
into the dermis, causing swelling and pain.

Ingrown nails most commonly involve the large toe.

A fungal infection of the nails.

The nail becomes opaque, white, thickened, and friable (easily broken).

A highly contagious parasitic infestation caused by blood-sucking lice.
Pediculosis may occur on any of the following parts of the body:

1. head (pediculosis capitis),

2. body (pediculosis corporis),

3. eyelashes and eyelids (pediculosis palpebrarum), and
4. pubic hair (pediculosis pubis).

With all types of pediculosis, a rash or wheals, intense pruritus, and
the presence of louse eggs (nits) on the skin, hair shafts, or clothing are
characteristic. When nits are present on the hair shaft, they appear
as tiny silvery-gray beads that cling to the hair strand. When thump-
ing the hair strand, the nit will not fall from the strand (as would
dandruff). Pediculosis can be spread directly through close physical
contact or indirectly through articles of clothing, brushes, bed linens,
and towels.

Treatment includes use of a special shampoo followed by removal of the
nits with a fine-tooth comb. The treatment must be repeated weekly until
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pemphigus
(PEM-fih-gus)

pilonidal cyst
(pye-loh-NYE-dal)

psoriasis
(soh-RYE-ah-sis)

rosacea
(roh-ZAY-she-ah)

nits are no longer present. Lice on the eyelid and lashes require a special
ophthalmic ointment. Due to the intense itching, secondary infections can
be a concern requiring antibiotic treatment.

A rare incurable disorder manifested by blisters in the mouth and
on the skin which spread to involve large areas of the body, includ-
ing the chest, face, umbilicus, back, and groin.

These painful blisters ooze, form crusts, and put off a musty odor. The
serious risk is the secondary infection with the large areas of skin involved.
Treatment involves administration of drugs, prevention of excessive fluid
loss, and prevention of infection.

A closed sac located in the sacrococcygeal area of the back,
sometimes noted at birth as a dimple.

The cyst causes no symptoms unless it becomes acutely infected. When
the pilonidal cyst is infected, an incision and drainage are indicated—
followed by removal of the cyst or sac.

A common, noninfectious, chronic disorder of the skin manifested
by silvery-white scales covering round, raised, reddened plaques
producing itching (pruritus).

The process of hyperkeratosis produces various-sized lesions occurring
mainly on the scalp, ears, extensor surfaces of the extremities, bony
prominences, and perianal and genital areas. See Figure 5-23 for a
visual reference. There is no cure for psoriasis. Treatment for psoriasis
includes topical application of various medications, phototherapy, and
ultraviolet light therapy in an attempt to slow the hyperkeratosis.

Figure 5-23  Psoriasis (Courtesy of Robert A. Silverman, M.D., Pediatric
Dermatology, Georgetown University)

Rosacea is a chronic inflammatory skin disease that mainly
affects the skin of the middle third of the face. The individual has
persistent redness over the areas of the face, nose, and cheeks.

The small blood vessels of the cheeks enlarge and become visible through
the skin, appearing as tiny red lines (known as telangiectasia). Pimples
may also be present with rosacea, resembling teenage acne.

Rosacea occurs most often in adults between the ages of 30 to 50, especially
those with fair skin. Rosacea may be mistaken for rosy cheeks, sunburn,
or acne. However, it differs from acne in that there are no blackheads or
whiteheads present.

Treatment is directed at controlling the symptoms. Individuals may be
advised to avoid situations (i.e., stress, sunlight, spicy foods, hot bever-



scabies
(SKAY-beez)

scleroderma
(sklair-ah-DER-mah)
scler/o = hard; also refers
to sclera of the eye
derm/o = skin
-a = noun ending

systemic lupus erythematosus
(sis-TEM-ic LOO-pus
air-ih-them-ah-TOH-sis)

tinea
(TIN-ee-ah)
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ages, alcohol, and exposure to extreme heat or cold) that could trigger
blushing or flushing of the skin, since this is thought to aggravate rosacea.
Treatment may also involve both oral and topical antibiotics. Individuals
with rosacea are also advised to use mild facial cleansers, and moisturizers
and sunscreens that do not contain alcohol. There is no cure for rosacea,
but it can be controlled with proper regular treatment.

A highly contagious parasitic infestation caused by the “human
itch mite,” resulting in a rash, pruritus, and a slightly raised thread-
like skin lines.

Scabies is seen most frequently on the genital area, armpits, waistline, hands,
and breasts. Scabies can be spread directly through close physical contact or
indirectly through articles of clothing, brushes, bed linens, and towels.

Treatment includes the use of special sulfur preparations, shampoos, and
topical ointments. Due to the intense itching, secondary infections can be
a concern requiring antibiotic treatment.

A gradual thickening of the dermis and swelling of the hands and feet
to a state in which the skin is anchored to the underlying tissue.

The severity of this disease varies from a mild localized form only
affecting the skin (seen in persons in the 30- to 50-year age group) to a
generalized form known as progressive systemic scleroderma (PSS) with
progressive systemic involvement (persons die from pulmonary, cardiac,
GI, renal, or pulmonary involvement).

No cure is available for scleroderma. Therefore, the treatment is aimed at
decreasing symptoms and treating the involved system with medications
appropriate to the dysfunction. Physiotherapy may be recommended for
some patients to restore and maintain musculoskeletal function as much
as possible.

A chronic, multisystem, inflammatory disease characterized by
lesions of the nervous system and skin, renal problems, and
vasculitis. A red rash known as the “butterfly rash” is often seen
on the nose and face.

Skin lesions may also spread to the mucous membranes or other tissues.
Pain and swelling of the joints (along with weakness, weight loss, and
fatigue) are symptoms of the disease process. Treatment consists of the
use of the systemic steroids, topical steroids on skin lesions, salicylates or
non-steroidal anti-inflammatory drugs (NSAIDS) to relieve joint pain and
swelling, and protection from sunlight.

More commonly known as ringworm, a chronic fungal infection of
the skin that is characterized by scaling, itching, and sometimes
painful lesions. The lesions are named according to the body part
affected. See Figures 5-24A through C.
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tinea capitis

(TIN-ee-ah CAP-ih-tis)
capit/o = head
-is = noun ending

tinea corporis

(TIN-ee-ah COR-poh-ris)
corpor/o = body
-is = noun ending

tinea cruris

(TIN-ee-ah KROO-ris)
crur/o = leg or thigh
-is = noun ending

tinea pedis
(TIN-ee-ah PED-is)
ped/o = foot
-is = noun ending

Ringworm of the scalp is more common in children.

The infection may lead to hair loss. Symptoms of tinea capitis include
small, round, elevated patches, severe itching and scaling of the scalp.
Treatment with topical antifungal agents is sufficient for clearing the con-
dition. See Figure 5-24A.

Figure 5-240 Tinea capitis (Courtesy of Robert A. Silverman, M.D.,
Clinical Associate Professor, Department of Pediatrics, Georgetown University)

Ringworm of the body is characterized by round patches with
elevated red borders of pustules, papules, or vesicles that affect
the nonhairy skin of the body. The lesion actually looks like a
circle and is raised. See Figure 5-24B.

Ringworm of the body is most common in hot, humid climates and
in rural areas. Tinea corporis can be spread through skin contact with
an infected person or skin contact with an infected domestic animal,
especially cats.

Figure 5-248 Tinea corporis (Courtesy of the Centers for Disease Control
and Prevention [CDC])

Ringworm of the groin is also known as jock itch.

This type of ringworm occurs more commonly in adult males. It is
characterized by red, raised, vesicular patches in the groin area that are
accompanied by pruritus.

Tinea cruris is more likely to occur during the hot, humid summer
months and is aggravated by heat, physical activity, tight-fitting clothes, and
perspiration. Topical antifungal agents are recommended for treatment.

Ringworm of the foot is also known as athlete’s foot.

It affects the space between the toes and the soles of the feet, with lesions
varying from dry and peeling to draining painful fissures with a foul odor
and pruritus. Adults are most susceptible to tinea pedis. See Figure 5-24C.

Drying the feet well after bathing and applying powder between the
toes will keep the moisture from building up and help to prevent the
recurrence of the fungal infection. Treatment with topical antifun-
gal agents is helpful in clearing the condition, although recurrence is
common.

Treatment for all types of tinea that are severe or resistant to the topical
antifungal agents includes the administration of oral antifungal medica-



wart (verruca)
(ver-RO0-kah)
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tions that act systemically. If this becomes necessary, the drug of choice is
griseofulvin.

Figure 5-24C Tinea pedis (Courtesy of the Centers for Disease Control
and Prevention [CDC])

A benign, circumscribed, elevated skin lesion that results from
hypertrophy of the epidermis; caused by the human papilloma
virus.

The virus can be spread by touch or contact with the skin shed from a
wart. They may occur alone or in clusters.

The common wart (verruca vulgaris) occurs on the face, elbow, fingers,
or hands. These are seen largely in children and young adults.

Plantar warts occur either singly or in clusters on the sole of the foot.
These warts can be painful, causing individuals to feel as if they have a
stone in their shoe. Plantar warts occur primarily at points of pressure,
such as over the metatarsal heads and the heel of the foot.

Condyloma acuminata (or venereal warts) are transmitted via sexual
contact and are found on the female genitalia, the penis, or the rectum.
These warts develop near the mucous membrane/skin junctures on the
prepuce of the penis or on the female vulva. The growths appear as
small, soft, moist, pinkish or purplish projections that appear singly or
in clusters.

Seborrheic warts or seborrheic keratoses are seen in the elderly
population. These are benign, circumscribed, slightly raised lesions that
occur on the face, neck, chest, or upper back and are often accompanied
by itching. The lesions range from yellowish-tan to dark brown and are
covered with either a greasy scale or a rough, dry scale depending on
the location. Treatment for seborrheic warts includes curettage, cryo-
therapy, or electrodesiccation in conjunction with a local anesthetic. These
methods of treatment are discussed later in the chapter.

Diagnostic Techniques, Treatments, and Procedures

allergy testing

Various procedures used to identify specific allergens in an individual
by exposing the person to a very small quantity of the allergen.

The intradermal, patch, and scratch tests are among the most common
allergy tests used.
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cautery
(KAW-ter-ee)

cryosurgery
(cry-oh-SER-jer-ee)
cry/o = cold

curettage and electrodesiccation
(koo-REH-tahz and
ee-lek-troh-des-ih-KAY-shun)

debridement
(day-breed-MON)

dermabrasion
(DERM-ah-bray-shun)

dermatoplasty

(DER-mah-toh-plas-tee)
dermat/o = skin
-plasty = surgical repair

electrodesiccation
(ee-lek-troh-des-ih-KAY-shun)

Heat or caustic substances that burn and scar the skin (coagulation
of tissue).

A noninvasive treatment that uses subfreezing temperature to
freeze and destroy the tissue.

A local anesthetic is applied to the surface of the lesion, followed by
the application of liquid nitrogen—which freezes and destroys tumor
tissue. Cryosurgery is used for low-risk squamous cell malignancies
and primary basal cell carcinomas. This procedure causes very little
pain and has good cosmetic results. It may also be used to remove
warts. Cryosurgery requires a prolonged healing time, during which the
wound tends to be painful and swollen (with some inflammation and
blistering).

A combination procedure of curettage that involves scraping
away abnormal tissue and electrodesiccation, which involves
destroying the tumor base with a low-voltage electrode.

This treatment is used for basal cell cancers that are superficial, recur due
to poor margin control, or are less than 2 cm in diameter. It is also used
to treat primary squamous cell carcinomas with distinct edges when the
diameter is less than 1 cm.

Good cosmetic results and preservation of normal tissue have been noted
as advantages of curettage and electrodesiccation. Disadvantages are
that healing time is longer and it is very difficult to confirm that all tumor
margins have been excised.

Removal of debris, foreign objects, and damaged or necrotic tissue
from a wound to prevent infection and to promote healing.

This may be a surgical or medical procedure. When debriding a burn, it
may be done along with hydrotherapy.

Removal of the epidermis and a portion of the dermis with
sandpaper or brushes to eliminate superficial scars or unwanted
tatoos.

A chemical is used to cause light freezing of the skin prior to the use of the
brushes and sandpaper.

Skin transplantation to a body surface damaged by injury or
disease.

A technique using an electrical spark to burn and destroy tissue;
used primarily for the removal of surface lesions.



electrosurgery
(ee-lek-troh-SER-jer-ee)

escharotomy
(es-kar-0T-oh-mee)

fulguration
(ful-goo-RAY-shun)

liposuction
(LIP-oh-suck-shun)
lip/o = fat

skin biopsy
(BYE-op-see)
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Electrodesiccation involves the destruction of tissue by burning it with
an electrical spark upon contact. The spark desiccates (dries) the tissue
by dehydration. Although it is used primarily for removing small surface
lesions, it may also be used to eliminate abnormal tissue deeper in the skin
using a local anesthetic; also known as fulguration.

The removal or destruction of tissue with an electrical current.

The variety of electrosurgeries include:

1. electrodesiccation, which is destruction of superficial tissue,
2. electrocoagulation, which is destruction of deeper tissue, and

3. electrosection, which is cutting through skin and tissue.

An incision made into the necrotic tissue resulting from a severe
burn.

This scab (or dry crust) that forms after a severe full-thickness burn is
known as an eschar. Removal of this necrotic tissue is necessary to prevent
a wound infection of the burn site.

The eschar is incised with a scalpel or by electrocautery for relief of
tightness in the affected area. This sterile surgical incision allows for
expansion of tissue created by the edema and aids in promoting blood
flow to the area and preventing gangrene.

See electrodesiccation.

Aspiration of fat through a suction cannula or curette to alter the
body contours.

Liposuction is usually done on younger persons because of the elasticity
of their skin. A pressure dressing is applied after the procedure to aid the
skin in adapting to the new tissue size.

The removal of a small piece of tissue from a skin lesion for the
purpose of examining it under a microscope to confirm or establish
a diagnosis.

Types of skin biopsies are:

1. excisional biopsy, which is removal of the complete tumor or lesion
for analysis,

2. incisional biopsy, in which a portion of the lesion is removed with a
scalpel,

3. punch biopsy, which is removal of a small specimen of tissue in the

“cookie cutter” fashion, and
Continues
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skin graft

Wood's lamp

4. shave biopsy, which uses the scalpel or a razor blade to shave lesions
elevated above the skin.

A process of placing tissue on a recipient site, taken from a donor
site, to provide the protective mechanisms of skin to an area
unable to regenerate skin (as in third-degree burns).

Skin grafting is successful when the base of the wound aids the donor
tissue in developing a new blood supply and is found to be effective in
wounds:

1. that are free of infection,
2. that have a good blood supply, and
3. in which bleeding can be controlled.

Full-thickness (both epidermis and dermis) or split-thickness (epider-
mis with a segment of dermis) grafts may be used. Types of grafting
include:

1. autografting, in which the donor tissue comes from the person
receiving the graft (transplanting tissue from one part of the body to
another location in the same individual),

2. homografting or allografting, in which the donor tissue is harvested
from a cadaver, and

3. heterograft or xenograft, in which the donor tissue is obtained from
an animal.

An ultraviolet light used to examine the scalp and skin for the pur-
pose of observing fungal spores.

The light causes hairs infected with a fungus, such as ringworm of the
scalp (tinea capitis), to appear as a bright fluorescent blue-green color; also
called Wood’s light, black light, or Wood’s rays.

The procedure is performed in a darkened room and the light beam is
focused on the affected area. If the fungal spores are present, they will
appear brilliantly fluorescent (as described).
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Abbreviation
Bx, bx

decub.
derm.
DLE
EAHF
FANA
FS

ID
I&D

LE

(systemic) lupus erythematosus

Abbreviation

Meaning
biopsy PPD
decubitus (ulcer); bedsore PSS
dermatology
. SC

discoid lupus erythematosus

SLE
eczema, asthma, and hay fever

. . TENS

fluorescent antinuclear antibody
frozen section

ung.
intradermal uv
incision and drainage XP, XDP

Meaning

purified protein derivative

progressive systemic
scleroderma

subcutaneous
systemic lupus erythematosus

transcutaneous electrical nerve
stimulation

ointment
ultraviolet (light)

xeroderma pigmentosum

ertten and Audio Terminology Review

Review each of the following terms from this chapter. Study the spelling of each
term and write the definition in the space provided. If you have the Audio CD
available, listen to each term, pronounce it, and check the box once you are
comfortable saying the word. Check definitions by looking the term up in the

Term

abrasion
abscess

acne vulgaris
actinic keratosis
adipofibroma
albinism

albino

alopecia
amputation
basal cell carcinoma
basal layer

bulla

glossary/index.

Pronunciation

]
]
]
L]
]
L]
]
]
]
L]
]
]

ah-BRAY-zhun

AB-sess

ACK-nee vul-GAY-ris
ak-TIN-ic kair-ah-TOH-sis
add-ih-poh-fib-BROH-mah
AL-bin-izm

al-BYE-noh
al-oh-PEE-she-ah
am-pew-TAY-shun

BAY-sal sell car-sih-NOH-mah
BAY-sal layer

BOO-lah

Definifion

r
—
—

T A
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Term

callus

carbuncle

cautery

cellulitis

cerumen
ceruminous gland
cicatrix

collagen

comedo

condyloma acuminata

contusion
corium
cryosurgery
curettage

curettage and
electrodesiccation

cyanosis

cyst
debridement
dermabrasion
dermatitis
dermatology
dermatoplasty
dermis
diaphoresis
ecchymosis
eczema
electrodesiccation
electrosurgery
epidermis
epithelium
erythema
erythralgia

Pronunciation

[]
[]
[]
[
L]
[]
[]
]
[
[]
L]
[
L]
[]
[]
L]
[]
[]
]
[
L]
[]
[]
[
L]
[]
[]
]
[
[]
[]
L]

CAL-us

CAR-bung-kl
KAW-ter-ee
sell-you-LYE-tis
seh-ROO-men
seh-ROO-mih-nus gland
sik-AY-trix

KOL-ah-jen
KOM-ee-doh

con-dih-LOH-mah
ah-kew-min-AH-tah

kon-TOO-zhun
KOH-ree-um
cry-oh-SER-jer-ee
koo-REH-tazh

koo-REH-tazh and
ee-lek-troh-des-ih-KAY-shun

sigh-ah-NOH-sis

SIST

day-breed-MON
DERM-ah-bray-shun
der-mah-TYE-tis
der-mah-TALL-oh-jee
DER-mah-toh-plas-tee
DER-mis
dye-ah-foh-REE-sis
ek-ih-MOH-sis
EK-zeh-mah
ee-lek-troh-des-ih-KAY-shun
ee-lek-troh-SIR-jeh-ree
ep-ih-DER-mis
ep-ih-THEE-lee-um
er-ih-THEE-mah
air-ih-THRAL-jee-ah

Definifion
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Term Pronunciation Definition
erythremia | er-ih-THREE-mee-ah
erythroderma eh-rith-roh-DER-mah
escharotomy es-kar-OT-oh-mee
exanthematous eks-an-THEM-ah-tus
excoriation eks-koh-ree-AY-shun
exfoliation eks-foh-lee-AY-shun
fissure FISH-er

fistula FISS-tyoo-lah

follicle FALL-ikl

fulguration ful-goo-RAY-shun
furuncle FOO-rung-kl
gangrene GANG-green
hemangioma hee-man-jee-OH-mah
heparin HEP-er-in

herpes zoster
hidrosis
hirsutism
histamine
histiocyte
histology
hydrocele
hyperkeratosis
ichthyosis

impetigo

integument
integumentary
Kaposi’s sarcoma
keloid

keratin
keratolytic
keratosis
laceration

lanugo

ool gyt ooidn

HER-peez ZOS-ter
high-DROH-sis

HUR-soot-izm

HISS-tah-min or HISS-tah-meen
HISS-tee-oh-sight
hiss-TALL-oh-jee
HIGH-droh-seel
high-per-kair-ah-TOH-sis
ik-thee-OH-sis

im-peh-TYE-goh or
im-peh-TEE-goh

in-TEG-you-ment
in-TEG-you-MEN-tah-ree
CAP-oh-seez sar-KOH-mah
KEE-loyd

KAIR-ah-tin
kair-ah-toh-LIT-ic
kair-ah-TOH-sis
lass-er-AY-shun

lan-NOO-go
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Term Pronunciation Definition
lesion | LEE-zhun

leukoderma loo-koh-DER-mah

leukoplakia loo-koh-PLAY-kee-ah

lipocyte LIP-oh-sight

lipohypertrophy lip-oh-high-PER-troh-fee

liposuction LIP-oh-suck-shun

lunula LOO-noo-lah

macule MACK-yool

malignant melanoma mah-LIG-nant

melanin

melanocyte

melanoma
mycosis

nevus

nodule
onychocryptosis
onychogryposis
onycholysis
onychomycosis
onychophagia
pachyderma
papule
pediculosis
pemphigus
petechia
pilonidal cyst
plantar warts
polyp

pruritus
psoriasis
purpura
pustule

rosacea

oo oodn o Oododoo o

mel-ah-NOH-mah
MEL-an-in

mel-AN-oh-sight or
MEL-an-oh-sight

mel-ah-NOH-mah
my-KOH-sis

NEV-us

NOD-yool
on-ih-koh-krip-TOH-sis
on-ih-koh-grih-POH-sis
on-ih-CALL-ih-sis
on-ih-koh-my-KOH-sis
on-ih-koh-FAY-jee-ah
pak-ee-DER-mah
PAP-yool
pee-dik-you-LOH-sis
PEM-fih-gus
pee-TEE-kee-ah
pye-loh-NYE-dal cyst
PLAN-tar warts
PALL-ip

proo-RYE-tus
soh-RYE-ah-sis
PER-pew-rah

PUS-tool
roh-ZAY-she-ah




Term

scabies
scleroderma
sebaceous
sebaceous cyst
seborrhea

seborrheic dermatitis

seborrheic keratoses

seborrheic keratosis

seborrheic warts
sebum
skin biopsy

squamous cell carcinoma

squamous epithelium

stratified

stratum

stratum basale
stratum corneum
subcutaneous tissue
subungual
sudoriferous

systemic lupus
erythematosus

tinea

tinea capitis
tinea corporis
tinea cruris
tinea pedis
trichiasis
ulcer
urticaria

verruca

Pronunciafion

]
]
]
]
L]
]
]
]
]
]
]
]
]
]
L]
]
]
]
L]
]
]
]
L]
]
]
]
L]
]
]
]

SKAY-beez
sklair-ah-DER-mah
see-BAY-shus
see-BAY-shus cyst
seb-or-EE-ah

seb-oh-REE-ik
der-mah-TYE-tis

seb-oh-REE-ik
kair-ah-TOH-seez

seb-oh-REE-ik
kair-ah-TOH-sis

seb-oh-REE-ik warts
SEE-bum
skin BYE-op-see

SKWAY-mus sell
car-sih-NOH-mah

SKWAY -mus
ep-ih-THEE-lee-um

STRAT-ih-feyed
STRAT-um

STRAT-um BAY-sil
STRAT-um COR-nee-um
sub-kew-TAY-nee-us tissue
sub-UNG-gwall
soo-door-IF-er-us

sis-TEM-ic LOO-pus
air-ih-them-ah-TOH-sus

TIN-ee-ah

TIN-ee-ah CAP-ih-tis
TIN-ee-ah COR-poh-ris
TIN-ee-ah KROO-ris
TIN-ee-ah PED-is
trik-EYE-ah-sis

ULL-ser
er-tih-KAIR-ree-ah
ver-ROO-kah

The Integumentary System 129

Definifion

ol



"‘_‘

!

Doo0dooddt

130 CHAPTER 5

Term Pronunciation Definition
verruca vulgaris | ver-ROO-kah vul-GAY-ris

vesicle | VESS-ikl

vitiligo | vit-ill-EYE-go

wheal _ | WEEL

xanthoderma | zan-thoh-DER-mah

xanthosis | zan-THOS-sis

xeroderma | zee-roh-DER-mah

Chapter Review Exercises

The following exercises provide a more in-depth review of the chapter
material. Your goal in these exercises is to complete each section at a mini-
mum 80% level of accuracy. A space has been provided for your score at
the end of each section.

A. Spelling

Circle the correctly spelled term in each pairing of words. Each correct answer is worth 10 points. Record your
score in the space provided at the end of the exercise.

1. alopecia alopeshea 6. petechii petechia

2. eccymosis ecchymosis 7. pruritus pruritis

3. gangreen gangrene 8. sudoriferous sudoiferous

4. hirsutism hirtsutism 9. xanthoderma zanthoderma

5. icthyosis ichthyosis 10. histocyte histiocyte
Number correct X 10 points/correct answer: Your score %

B. Term to Definition

Define each term by writing the definition in the space provided. Check the box if you are able to complete this
exercise correctly the first time (without referring to the answers). Each correct answer is worth 10 points. Record
your score in the space provided at the end of the exercise.

—_

pruritus

vitiligo

sudoriferous gland

onycholysis

keratin

hirsutism

erythema

exfoliation

ecchymosis

[]

. cellulitis

Number correct X 10 points/correct answer: Your score %




The Integumentary System 131

C. Matching Abbreviations

Match the abbreviations on the left with the applicable definition on the right. Each correct response is worth
10 points. Record your score in the space provided at the end of the exercise.

1. Bx a. ointment
_ 2. decub. b. dermatology
__ 3. TENS c. purified protein derivative
_____ 4. PPD d. fluorescent antinuclear antibody
5. FANA e. subcutaneous
_____ 6. FS f. frozen section
_7.1ID g. ultraviolet (light)
8. SLE h. decubitus ulcer; bedsore
9. PSS i. progressive systemic scleroderma
_10. ung. j. biopsy
k. transcutaneous electric nerve stimulation
1. systemic lupus erythematosus
m. intradermal
Number correct ______ X 10 points/correct answer: Your score ______ %

D. Crossword Puzzle

Each crossword answer is worth 10 points. When you have completed the crossword puzzle, total your points and
enter your score in the space provided.

[T | 2|
3 HEEEE
7| | 5| |
T T TT] |
7 [ || | |
[ | HEEN
AEEEEEN
ACROSS DOWN
3 Death of tissue/no blood supply 1 Malignant lesion, associated with AIDS
6 Hardening of the skin 2 Ringworm of the body
7 Infestation with lice 4 Absence of melanin in skin
8 Hyperkeratosis of the skin cells 5 Painful vesicles (shingles)
9 Infestation with the itch mite 7 Painful blisters with musty odor

Number correct _______ X 10 points/correct answer: Your score %
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E. Definition to Term

Identify and provide the medical term to match the following definitions. Write the term in the first space and
the applicable combining form for the word in the second space. Each correct answer is worth 5 points. Record
your score in the space provided at the end of the exercise.

1. Inflammation of the skin

(word) (combining form)

2. Condition of bluish discoloration

(word) (combining form)

3. Layer of skin immediately beneath the epidermis

(word) (combining form)

4. Abnormal increase in the number of red blood cells (hint: “blood condition”)

(word) (combining form)

5. Benign tumor consisting of a mass of blood vessels

(word) (combining form) + (combining form)

6. Large cell that ingests (eats) microorganisms, other cells, and foreign particles in the blood vessels

(word) (combining form) + (combining form)

7. Condition of a hidden toenail (i.e., an ingrown toenail)

(word) (combining form) + (combining form)

8. Chronic skin condition characterized by roughness and dryness (i.e., skin that is dry)

(word) (combining form) + (combining form)

Number correct X 5 points/correct answer: Your score %
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Label the following structures of the skin and nails by writing your answers in the spaces provided. Each correct
answer is worth 10 points. When you have completed this exercise, record your score in the space provided at the

end of the exercise.

®)

A

(6)

@)

(19)

© © N o

10.

Number correct

X 10 points/correct answer: Your score

U]

- (3)

- (4)

@)

9)
(located beneath
the nail body)

%

f—
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G. Identify and Define

Circle the correct spelling of each word, and then write the definition for the correctly spelled word in the space
provided. Refer to your text for assistance with definitions. Each correct answer is worth 5 points. Record your
answer in the space provided at the end of the exercise.

1. psoriasis poriasis

2. infantigo impetigo

3. cryiosurgery cryosurgery
4. hyperkeratosis hyperkarotosis
5. albinism albinoism

6. gangreen gangrene

7. exzema eczema

8. pediculosis peddiculosis
9. leukaplakia leukoplakia

10. melonama (malignant) melanoma (malignant)

Number correct X 5 points/correct answer: Your score ________ %

H. Matching Procedures

Match the following procedures on the left with their descriptions on the right. Each correct answer is worth 10
points. When you have completed the exercise, record your score in the space provided at the end of the exercise.

_ 1. debridement a. An incision made into the eschar with a scalpel or by electrocautery for
2. dermabrasion relief of tightness in a person with a burn

__ 3. escharotomy b. Removal of small pieces of tissue from skin lesions for diagnosis

__ 4. cautery c. Destruction of a tumor base with a low-voltage electrode

_ 5. allergy testing d. Removal of foreign objects and damaged or necrotic tissue from a
____ 6. curettage wound in order to prevent infection and promote healing

__ 7. cryosurgery e. A process of placing tissue on a recipient site taken from a donor site
_ 8. electrodesiccation f. Scraping away abnormal tissue

___ 9. skin biopsy g. Heat or caustic substances that burn and scar the skin

__ 10. skin graft h. Removal of the epidermis and a portion of the dermis with sandpaper

or brushes

i. Procedures used to identify specific allergens in an individual by expos-
ing the person to a very small quantity of the allergen

j- A noninvasive treatment for nonmelanoma skin cancer using liquid
nitrogen

Number correct X 10 points/correct answer: Your score _______ %
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I. Completion

The following statements describe various pathological conditions of the integumentary system. Complete each
sentence with the most appropriate pathological condition. Each correct answer is worth 10 points. Record your
score in the space provided at the end of the exercise.

1. The most common malignant tumor of the epithelial tissue is:

2. An inflammatory skin reaction characterized by intense itching, predisposing the person to secondary
infections and long-term chronic lichenification, is known as:

3. Rash or wheals, intense pruritus, and the presence of louse eggs (nits) on the skin, hair shafts, or
clothing is known as:

4. An inflammatory disorder (seen on the face, chest, back, and neck) that appears as papules, pustules,
and comedos is known as:

5. Skin tumors with irregular surfaces, uneven borders, and variable colors (originating from melano-
cytes) are known as:

6. Blisters form (with some swelling, involving the epidermis and upper layer of the dermis) that are very
sensitive and painful when this condition occurs:

7. The noninfectious chronic disorder of the skin that is manifested by silvery-white scales over round,
raised, reddened plaques producing pruritus is:

8. A contagious skin infection characterized by serous vesicles and pustules filled with millions of
staphylococci or streptococcal bacteria is known as:

9. A skin cancer with scalelike cells that has a potential for metastasis if not treated is:

10. A condition that involves massive necrosis of the epidermis and entire dermis, and may include part of
the subcutaneous tissue, is known as:

Number correct ________ X 10 points/correct answer: Your score _______ %
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J. Matching Skin Lesions

Match the skin lesions on the left with the applicable description on the right. Each correct answer is worth
10 points. Record your score in the space provided at the end of the exercise.

______ 1. abrasion a. a circumscribed, open sore or lesion of the skin that is
2. bulla accompanied by inflammation

___ 3. fissure b. a small elevation of the skin filled with pus

___ 4. furuncle c. a small stalklike growth that protrudes upward or out-
5. macule ward from a mucous membrane surface

_____ 6. polyp d. ablister

__ 7. pustule e. thin flakes of hardened epithelium that are shed from
8. scales the epidermis

__ 9. vesicle f. a cracklike sore or groove in the skin or mucous membrane
_10. ulcer g. alarge blister

h. asmall flat discoloration of the skin that is neither
raised nor depressed

i. aboil
j. ascraping or rubbing away of skin or mucous mem-
brane as a result of friction to the area

Number correct %

K. Word Search

Read each definition carefully and identify the applicable word from the list that follows. Enter the word in the space
provided, and then find it in the puzzle and circle it. The words may be read up, down, diagonally, across, or backward.
Each correct answer is worth 10 points. Record your score in the space provided at the end of the exercise.

X 10 points/correct answer: Your score

bulla epidermis abscess cuticle
cerumen cellulitis fissure lanula
lipocyte bedsore dermatology

Example: A large blister.
bulla

1. A localized collection of pus in any part of the body.

2. An inflammation, sore, or ulcer in the skin over a bony prominence of the body; also known as a
pressure ulcer.

3. A fold of skin that covers the root of the fingernail or toenail.

4. Another name for earwax.
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5. A diffuse, acute infection of the skin and subcutaneous tissues characterized by localized heat, deep
redness, pain, and swelling.

6. The term that means “the study of the skin.”

7. The outermost layer of the skin.

8. A cracklike sore or groove in the skin or mucous membrane.

9. A fat cell.

10. The crescent-shaped pale area at the base of the fingernail or toenail.

Number correct ________ X 10 points/correct answer: Your score ________ %
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I.. Medical Scenario

The following medical scenario presents information on one of the pathological conditions discussed in this
chapter. Read the scenario carefully and select the most appropriate answer for each question that follows. Each
correct answer is worth 20 points. Record your score in the space provided at the end of the exercise.

George Banister, a 55-year-old patient, visited his internist today for a physical exam. During the visit, George
asked the physician about a mole on his back. George’s internist is referring him to a surgeon to follow up on
removing the lesion because he suspects it to be a malignant melanoma. As George is leaving the office, he asks
several questions about malignant melanomas.

1. George asked the health care worker to explain what malignant melanoma means. The best explana-
tion would be:
a. malignancy of the squamous (or scalelike) cells of the epithelial tissue that is seen most frequently
on the top of the nose, forehead, or lower lip.

b. the most common malignant tumor of the epithelial tissue, which rarely metastasizes but tends to
recur—especially those that are larger than 2 cm in diameter.
c. a darkly pigmented malignant skin tumor originating from melanocytes in preexisting moles,
freckles, or skin pigment with the potential to invade throughout the body to any organ.
d. contagious superficial skin infection characterized by serous vesicles and pustules filled with mil-
lions of staphylococcus or streptococcus bacteria, usually forming on the face.
2. George asked the health care worker what indicated to the internist that this lesion was likely a mela-
noma. The health care worker explained to George the ABCDs of malignant melanoma as:
1. any flat pigmented lesion with elevated parts
2. any color variations, whether red, black, dark brown, or pale
3. any leakage across the borders of brown pigment or margins resulting in an irregular shape
4. any lesions measuring more than 6 mm in diameter with asymmetry, irregular borders, and color
variations
a. 1,2
b. 2,3
c. 2,3,4
d. 1,2,3,4
3. The health care worker explained to George the following risk factors for developing a malignant mela-
noma. Those at higher risk are individuals:
a. who have darker complexions
b. having had minimal sun exposure
c. with reactivation of latent varicella
d. with a family history of melanoma
4. George asked the health care worker what the surgeon would do to confirm the diagnosis of malignant
melanoma. The health care worker explained that the surgeon would likely remove the lesion and:
a. check for spread to the lymphatic system
b. stress daily skin care and avoidance of irritants
c. treat with topical antifungal agents
d. treat with antivirals, analgesics, and corticosteroids
5. The health care worker explained that if there is evidence of distant metastases the treatment will most
likely include:
a. aggressive use of corticosteroids
b. oral antifungal agents that act systemically
c. chemotherapy and radiation therapy
d. physiotherapy to maintain and restore musculoskeletal function

Number correct ________ X 20 points/correct answer: Your score _______ %
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OVERVIEW /,

The thigh bone’s connected to the knee bone, the knee bone’s connected to the
leg bone, the leg bone’s connected to the ankle bone, and on, and on, and on. . ..
If you've ever heard the words of the song about “them bones,” you will often be
reminded of it as you discuss the skeletal system. You will also discover that in the
human skeleton the thigh bone (femur) is connected to the knee bone (patella),
and the knee bone 7s connected to the leg bone (fibula and the tibia), and on,
and on,andon...!

The human skeleton, which consists of 206 bones, performs several important func-
tions. First, the bones of the skeleton serve as the supporting framework of the
body. They provide shape and alignment to the body and support to the soft tissues.
Second, the hard bones of the skeleton protect the vital internal organs from injury.
The brain, for example, is protected by the bones of the skull—and the spinal cord is
protected by the bones of the vertebrae. Third, the skeleton plays an important role
in movement by providing points of attachment for muscles, ligaments, and tendons.
This connection of muscles to bones allows for movement of the jointed bones as the
muscles contract or relax. Fourth, the bones of the skeleton serve as a reservoir for
storing minerals. The principal minerals stored in the bone are calcium and phospho-
rus. Fifth, the red marrow of the bones is responsible for blood cell formation. This
process of blood cell formation is known as hematopoiesis.

The bones of the skeleton are classified according to their shape as long, short, flat,
irregular, or sesamoid. Long bones are longer than they are wide, with distinctively
shaped ends. Examples of long bones are the bones of the upper arm (humerus), lower
arm (radius and ulna), thigh (femur), lower leg (tibia, fibula), and the fingers and
toes (phalanges). Short bones are about as long as they are wide, with a somewhat
box-shaped structure. Examples of short bones are the bones of the wrist (carpals) and
the ankle (tarsals). Flat bones are broad and thin, having a flat (sometimes curved)
surface. Examples of flat bones are the breastbone (sternum), ribs, shoulder blade
(scapula), and pelvis. Irregular bones come in various sizes and shapes, and they
are often clustered in groups. Examples of irreqular bones are the bones of the spinal
column (vertebrae) and the face. Sesamoid bones are unique, irregular bones embed-
ded in the substance of tendons and usually located around a joint. Only the few ten-
dons subjected to compression or unusual exertion-type stress have these bones. The
kneecap is a good example of a sesamoid bone. In addition to the kneecap, the most
common locations for sesamoid bones are around the hand-to-finger joints (metacar-
pophalangeal joints) and the foot-to-toe joints (metatarsophalangeal joints).

Anatomy and Physiology

Bone Structure

As we discuss the structure of a long bone, look at Figure 6-1 to identify each part.

The (1) diaphysis is the main shaftlike portion of a long bone. It has a hollow,
cylindrical shape and consists of thick compact bone. The (2) epiphysis is located at
each end of a long bone. The epiphyses have a bulblike shape that provides ample space
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(5) Articular cartilage
—— (2) Proximal epiphysis

(8) Red marrow (3) Epiphyseal line

(growth zone)

(7) Spongy bone (marrow)

(6) Medullary (marrow) cavity
Artery
(1) Diaphysis (compact bone) —— (1) Diaphysis

Endosteum ——

(9) Yellow marrow ——

(4) Periosteum ——

—— (2) Distal epiphysis

Figure 6-1 Structure of a long bone

for muscle attachments. The epiphyseal plate/(3) epiphyseal line is a layer of cartilage
that separates the diaphysis from the epiphysis of the bone. In children and young adults,
the epiphyseal cartilage provides the means for the bone to increase in length. During
periods of growth, the epiphyseal cartilage multiplies and thickens—generating new
cartilage. When this occurs, the edges of the epiphyseal cartilage nearest the diaphysis are
replaced by new bony tissue. Because the older cartilage is replaced with new bony tissue,
the bone as a whole grows in length. When skeletal growth is complete, the epiphyseal
cartilage will have been completely replaced by bone—causing the epiphyseal line to
disappear on X-rays.

The (4) periosteum is the thick white fibrous membrane that covers the surface of
the long bone, except at joint surfaces (i.e., at the ends of the epiphyses). These joint
surfaces are covered with (5) articular cartilage. The articular cartilage is a thin layer of
cartilage that covers the ends of the long bones and the surface of the joints.

Bones differ not only in size and shape but in the types of bone tissue found in them. Look
again at Figure 6-1 as we take a closer look at the structural components of bone.

Compact bone is the hard outer shell of the bone. It lies just under the periosteum. The
diaphysis, or shaft, of a long bone consists of a hollow cylinder of compact bone. Within
the center of this hollow area is the (6) medullary (marrow) cavity, which contains
yellow marrow. Compact bone has a system of small canals (called the haversian canals)
that extends lengthwise through the bone. The haversian canals contain blood vessels,
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lymphatic vessels, and nerves. The blood vessels transport nutrients and oxygen to the
bone cells. Cancellous bone, also called (7) spongy bone or trabecular bone, is not as
dense as compact bone. The trabeculae are needlelike bony spicules that give the cancel-
lous bone its spongy appearance. They are arranged along lines of stress, giving added
strength to the bone.

The spaces between the trabeculae are filled with (8) red bone marrow. It is in the red
marrow that blood cell production occurs throughout one’s life. In an infant or child,
almost all of the bones contain red marrow. In the adult, the bones that still contain
red marrow include the ribs, the vertebrae, the epiphyses of the humerus (upper arm
bone) and the femur (thigh bone), the sternum (breastbone), and the pelvis. The red
marrow that was present in childhood is gradually replaced with yellow marrow as the
individual grows into adulthood. The (9) yellow marrow stores fat and is not an active
site for blood cell production in the adult.

Bone Formation

Now that we know how many bones we have and the structure of bones from the
outside to the inner core, let’s take it a step further. How are the bones formed?

The bones of the human skeleton begin their formation before birth. They begin as
soft flexible bones consisting of mostly cartilage and fibrous connective tissue. The
cartilage and fibrous connective tissue are gradually replaced by stronger calcified bone
tissue as the skeleton continues to develop. Calcium salts are deposited into the gel-like
matrix of the developing bones through the action of various enzymes, and osteoblasts
(immature bone cells) actively produce the bony tissue that replaces the cartilage. The
conversion of the fibrous connective tissue and cartilage into bone or a bony substance
is known as ossification.

Bone is living tissue that is constantly being replaced and remodeled throughout life. This
constantaltering of bones occurs through growth in length and diameter. Earlier we discussed
the bone’s growth in length, occurring at the epiphyseal line. Bones also grow in diameter by
the combined action of the osteoblasts and the osteoclasts. The osteoclasts are large cells
that digest, or absorb, bony tissue. They help to hollow out the central portion of the bone
by eating away at—or destroying the old bone tissue from—the inner walls of the medul-
lary cavity, thus enlarging the diameter of the medullary cavity. This process of removing
the old bone tissue, or destroying it so that its components can be absorbed into the circula-
tion, is known as resorption. At the same time resorption is occurring through the action
of the osteoclasts, the osteoblasts from the inner layer of the periosteum are depositing new
bone around the outside of the bone. This concurrent process forms a larger bone struc-
ture from the smaller one. Osteoblasts become mature bone cells when the surrounding
intercellular material hardens around them. They are then called osteocytes (mature
bone cells). These osteocytes are living cells that continue to maintain the bone
without producing new bone tissue.

Bone Markings

Now that we have discussed the structure and formation of bone, let’s examine some of
the specific features of individual bones (known as bone markings). These markings,
which create characteristic features, include enlargements that extend out from the bone
and openings or hollow regions within the bone. These areas may serve as points of
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attachment for muscles and tendons, join one bone to another, or provide cavities and
passage for nerves and blood vessels.

Bone processes are projections or outgrowths of bone. They help to form joints or serve
as points of attachment for muscles and tendons. Here are some of the more commonly
known bone processes (see Figure 6-2).

(1) bone head A rounded knoblike end of a long bone, separated from the shaft of the
bone by a narrow portion (the neck of the bone).

(2) neck A constricted or narrow section that connects with the head, as in the
neck connecting to the head or the neck of the femur.

(1) Bone head (3) Tuberosity

k\ (2) Neck

(4) Trochanter

(5) Condyle \’)}k

(6) Crest

Figure 6-2 Bone processes
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(3) tuberosity An elevated, broad, rounded process of a bone—usually for
(too-ber-0SS-ih-tee) attachment of muscles or tendons.
(4) trochanter Large bony process located below the neck of the femur, for

(tro-KAN-ter)

(5) condyle
(CON-dial)

(6) crest

(7) spine

sulcus
(SULL-kus)

sinus
(SIGH-nus)

fissure
(FISH-er)

fossa
(FOSS-ah)

foramen
(for-AY-men)

attachment of muscles.

A knucklelike projection at the end of a bone; usually fits into a
fossa of another bone to form a joint.

A distinct border or ridge; an upper elevated edge, as in the upper
part of the hip bone (the iliac crest); generally a site for muscle
attachment.

A sharp projection from the surface of a bone, similar to a crest; for
example, the spine of the scapula (shoulder blade) used for muscle
attachment.

Bone depressions are concave (indented) areas, or openings, in a bone.
They help to form joints or serve as points of attachment for muscle.

A groove or depression in a bone; a fissure.

An opening or hollow space in a bone, as in the paranasal sinuses or
the frontal sinus.

Same as sulcus.
A hollow or shallow concave depression in a bone.

A hole within a bone that allows blood vessels or nerves to pass
through, as in the foramen magnum of the skull that allows the spinal
cord to pass through it.

Specific Skeletal Bones

Thus far, we have discussed the structure and formation of bones and
their distinguishing markings. Let’s now study specific bones of the skel-
etal system. These bones are discussed in order from the head to the toe,
and include the majority of the bones of the skeleton. Throughout this
section, refer to the figures for visual reinforcement of the bones being
discussed.

Cranial Bones

The cranium is the bony skull that envelops the brain. It consists of eight
bones, which are immovable. The borders of the cranial bones meet to
form sutures, or immovable joints. Refer to Figure 6-3 as you study the
bones of the cranium.



(1) Frontal bone

(5) Sphenoid bone

(6) Ethmoid bone

Nasal bone

Lacrimal bone

Zygomatic bone

Maxilla

Mental foramen

Figure 6-3 Cranial bones

The Skeletal System 145

(2) Parietal bone

(4) Temporal bone

(8) Occipital bone

Temporomandibular
joint

External auditory

meatus

(4a) Mastoid process
of temporal bone

Styloid process

Mandible

(1) frontal bone

The frontal bone forms the forehead (front of the skull) and the upper
part of the bony cavities that contain the eyeballs. The frontal sinuses
are located in this bone, just above the area where the frontal bone
joins the nasal bones.

(2) parietal bones
(pah-REYE-eh-tall)

Moving toward the back of the head, just behind the frontal bones
(“posterior to the frontal bones”) are the two parietal bones. They
form most of the top and the upper sides of the cranium.

(3) occipital bone
(ock-SIP-itle)

The single occipital bone forms the back of the head and the base
of the skull (the back portion of the floor of the cranial cavity). The
occipital bone contains the foramen magnum (a large opening in its
base), through which the spinal cord passes.

(4) temporal bones
(TEM-por-al)

The two temporal bones form the lower sides and part of the base

of the skull (cranium). These bones contain the middle and inner ear
structures. They also contain the mastoid sinuses. Immediately behind
the external part of the ear is the temporal bone, which projects
downward to form the (4a) mastoid process—which serves as a point
of attachment for muscles.

(5) sphenoid bone
(SFEE-noyd)

The sphenoid bone is a bat-shaped bone (resembling a bat with
outstretched wings) located at the base of the skull in front of the
temporal bones. It extends completely across the middle of the cranial
floor, joining with and anchoring the frontal, parietal, occipital, tem-
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poral, and ethmoid bones. The sphenoid bones form part of the base of
the eye orbits.

(6) ethmoid bone The ethmoid bone lies just behind the nasal bone, in front of the

(ETH-moyd) sphenoid bone. It also forms the front of the base of the skull, part of
the eye orbits, and the nasal cavity. The ethmoid bone also contains
the ethmoid sinuses.

As mentioned, the adult cranial bones are fused by immovable joints
known as sutures—permitting no movement of the cranial bones. This is
different in the newborn. See Figure 6-4.

Within the cranial bones of a newborn are two points of union where a
space is present between the bones. These spaces are called fontanelles
(“soft spots”), also spelled fontanel. A fontanelle is a space between
bones of an infant’s cranium that is covered by a tough membrane.
The (1) anterior fontanelle, also called the frontal fontanelle, is the
diamond-shaped space between the frontal and the parietal bones. It
normally closes between 18 and 24 months of age. The (2) posterior
fontanelle, also called the occipital fontanelle, is the space between the
occipital and parietal bones and is much smaller than the anterior fon-
tanelle. It normally closes within 2 months after birth.

The fontanelles in the newborn permit the bones of the roof of the skull to
override one another during the birth process, narrowing the skull slightly
astheheadisexposedto the pressures within thebirth canal. This may mold
the newborn’s head into an asymmetrical shape during the birthing pro-
cess. The head generally assumes its normal shape in a week. The complete
ossification of the cranial sutures (making them immovable joints) does
not occur for some years after birth. The cranial bones are held together
by fibrous connective tissue until ossification occurs, allowing some
movement of the infant’s skull bones. This feature permits additional
growth of the skull to accommodate the normal development of the
brain.

Frontal
suture

—'-_ i "y -
Parietal bone (1) Anterior fontanelle l-

Frontal bone

Frontal b
/ Sphenoid
(2) Posterior fontanelle

fontanelle

Mastoid
fontanelle
(2) Posterior =,
fontanelle Occipital bone

Parietal bone Temporal bone

Occipital bone x
i b

Fioure 6-4 Fontanels in the newborn cranium
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Facial Bones

The facial part of the skull is given its distinctive shape by two bones: the
maxillae (upper jaw bones) and the mandible (lower jaw bone). These
bones and 12 others make up the facial bones. All of the facial bones are
connected by immovable joints (sutures), with the exception of the man-
dible (the only movable joint of the skull). Refer to Figure 6-5 as you study
the facial bones.

(1) mandibular bone
(man-DIB-yoo-lar)

The mandibular bone, or mandible, is the lower jaw bone. It is the
largest, strongest bone of the face and is the only movable bone of the
skull. The mandibular bone meets the temporal bone in a movable joint
called the temporomandibular joint, or TMJ. The mandible contains
sockets for the teeth along its upper margin.

(2) maxillary bones
(MACK-sih-ler-ee)

The two maxillary bones (maxillae) are the bones of the upper jaw.

They are fused in the midline by a suture. These two bones form not
only the upper jaw but the hard palate (front part of the roof of the
mouth). The maxillary bones contain the maxillary sinuses, and the

sockets for the teeth along the lower margin.

(3) zygomatic bones
(zeye-go-MAT-ik)

The two zygomatic bones—one on each side of the face—form the
high part of the cheek and the outer border of the eye orbits.

(4) nasal bones
(NAY-zl)

The two slender nasal bones give shape to the nose by forming the
upper part of the bridge. The lower part of the nose is formed by septal
cartilage. The nasal bones meet at the midline of the face. They also
join the frontal bone, the ethmoid bone, and the maxillae.

Frontal bone

Parietal bone

Temporal bone

(5) Lacrimal bone (4) Nasal bone
(3) Zygomatic bone

(6) Vomer bone (2) Maxillae

(1) Mandible

Figure 6-5 Facial bones



148 CHAPTER 6

(5) lacrimal bones
(LACK-rim-al)

The two small lacrimal bones are paper thin and shaped somewhat

like a fingernail. They are located at the inner corner of each eye,
forming the sidewall of the nasal cavity and the middle wall of the eye
orbit. The lacrimal bones join the cheek bones on each side to form the
fossa, which houses the tear (or lacrimal) duct.

(6) vomer
(VOH-mer)

The vomer is a thin, flat bone that forms the lower portion of the
nasal septum. It joins with the sphenoid, palatine, ethmoid, and maxil-
lary bones.

Other facial bones that are not shown in the illustration include the
following:

palatine bones
(PAL-ah-tine)

The two palatine bones are shaped like the letter L: they have a
vertical and a horizontal portion. The vertical portion of the palatine
bones forms the sidewall of the back of the nasal cavity. The horizontal
portion of the palatine bones joins in the midline to form the back (pos-
terior) part of the roof of the mouth, or hard palate. The palatine bones
also join with the maxillae and sphenoid bone.

nasal conchae
(NAY-zl KONG-kee)

The two inferior nasal conchae bones help to complete the nasal
cavity by forming the side and lower wall. These bones connect with
the maxilla, lacrimal, ethmoid, and palatine bones.

Hyoid Bone

The hyoid (HIGH-oyd) bone is located just above the larynx and below
the mandible (see Figure 6-6). It does not connect with any other bone
to form a joint but is suspended from the temporal bone by ligaments.

Styloid process
of temporal bone

Hyoid bone

Thyroid cartilage
of larynx (Adam’s apple)

Figure 6-6 Hyoid bone



(1) cervical vertebrae
(SIR-vih-kal VER-teh-bray)

Intervertebral
disk

Vertebral
body
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The hyoid bone serves as points of attachment for muscles of the tongue

and throat.

Vertebral Bones

The bones of the vertebral column form the long axis of the body. Also
referred to as the spinal column or the “backbones,” the vertebral column
consists of 24 vertebrae, the sacrum, and the coccyx. It offers protection to
the spinal cord as it passes through the central opening of each vertebra for
the length of the column. The vertebral column (which connects with the
skull, the ribs, and the pelvis) is divided into five segments, or divisions.
The first three of these segments—the cervical, thoracic, and lumbar
vertebrae—provide some flexibility in movement to the spinal column
because each vertebra is separated by a cartilaginous disk. As you study the
divisions of the vertebral column, refer to Figure 6-7.

The first segment of the vertebral column is the cervical vertebrae,
which consists of the first seven bones of the vertebral column. These
are neck bones that do not communicate with the ribs. The cervical
vertebrae are identified specifically as C1 through C7. The first cervi-

— (1) Cervical vertebrae—

(7)
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—(2) Thoracic vertebrae
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Figure 6-7 Divisions of a vertebral column
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(2) thoracic vertebrae
(tho-RASS-ik VER-teh-bray)

(3) lumbar vertebrae
(LUM-bar VER-teh-bray)

(4) sacrum
(SAY-crum)

(5) coceyx
(COCK-six)

cal vertebra (which connects the spine with the occipital bone of the
head) is also known as “atlas,” after the Greek god Atlas, who sup-
ported the world on his shoulders. The second cervical vertebra is
known as “axis” because atlas rotates about this bone, providing the
rotating movements of the head.

Progressing down the vertebral column, the second segment is the
thoracic vertebrae—consisting of the next 12 vertebrae. These verte-
brae connect with the 12 pairs of ribs and are identified specifically as
T1 through T12.

The third segment is the lumbar vertebrae, consisting of the next
five vertebrae. The lumbar vertebrae are larger and heavier than the
other vertebrae, and support the back and lower trunk of the body.
These vertebrae do not communicate with the ribs. They are identified
specifically as L1 through L5.

The fourth segment of the vertebral column—the sacrum—is located
below the lumbar vertebrae. The adult sacrum is a single triangular-
shaped bone that resulted from the fusion of the five individual sacral
bones of the child. The sacrum is wedged between the two hip bones
and is attached to the pelvic girdle.

The fifth segment of the vertebral column is the coccyx (also called
the “tailbone”), located at the very end of the vertebral column. The
adult coccyx is a single bone that resulted from the fusion of four indi-
vidual coccygeal bones in the child.

We shall now examine the vertebral column more closely by taking a look
at the structure of a vertebra. Refer to Figure 6-8 as you read.

Although the vertebrae within the spinal column vary considerably from
segment to segment, they do have basic similarities. For example, each
vertebra has a body called the (1) vertebral body. This thick anterior
portion of the vertebra is drum-shaped and serves as the weight-bear-
ing part of the spinal column. Each of the vertebral bodies of the spinal
column is separated by a disc of cartilage called the intervertebral disk.
These cartilaginous discs are flat, circular, platelike structures that serve

(1) Vertebral body
(2) Vertebral foramen
(6) Lamina

(5) Transverse process
(3) Vertebral arch ——

(4) Spinous process

Figure 6-8 Structure of a thoracic vertebra



(1) True ribs (1-7)

(5) Sternum
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as shock absorbers (or cushions) between the vertebral bodies. The discs
also provide some flexibility to the spinal column. With the exception of
the sacrum and the coccyx, the center of each vertebra contains a large
opening—called the (2) vertebral foramen, which serves as a passageway
for the spinal cord. The vertebral column, as a unit, forms a bony spinal
canal that protects the spinal cord. The posterior part of the vertebra
is called the (3) vertebral arch, which consists of a (4) spinous process
projecting from the midline of the back of the vertebral arch; a
(5) transverse process, which extends laterally from the vertebral arch;
and a space between the transverse process and the spinous process known
as the (6) lamina. The spinous and transverse processes of the vertebrae
serve as points of attachment for muscles and ligaments.

Bones of the Thorax

The bones that create the shape of the thoracic cavity (chest cavity) are the
ribs and the sternum, with the thoracic vertebrae forming the center back
support. As you study these bones, refer to Figure 6-9.

The 12 pairs of ribs that shape the thorax are divided into three categories:
true ribs, false ribs, and floating ribs. The (1) true ribs are the first seven
pairs of ribs (ribs 1 through 7). They are called true ribs because they
attach to the sternum in the front and to the vertebrae in the back. The ribs
attach to the sternum by means of (2) costal cartilage, which extends from
each individual rib. The (3) false ribs consist of the next three pairs of ribs
(ribs 8 through 10). They have the name false ribs because they connect
in the back to the vertebrae but not with the sternum in the front. Instead,
they attach to the cartilage of the rib above (the seventh rib). The last two
pairs of ribs (11 and 12) are called (4) floating ribs. Although these ribs
attach to the vertebrae in the back, they are completely free of attachment
in the front. The spaces between the ribs (called the intercostal spaces)
contain the blood vessels, nerves, and muscles.

(9) Clavicle

(6) Manubrium

(7) Body

(8) Xiphoid process

(2) Costal cartilage

Figure 6-3 Bones of the thorax
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(2) Acromion

(1) Spine of scapula

Scapula

Figure 6-10 Scapula

The (5) sternum is also called the breastbone. It is a flat, elongated bone
(somewhat sword-shaped) that forms the midline portion of the front of
the thorax. The broad upper end of the sternum is called the (6) manu-
brium. It connects with each clavicle (collarbone), whereas the sides of the
manubrium connect with the first pair of ribs. The elongated (7) body of
the sternum connects on its sides with the second through seventh pair of
ribs. The lower portion of the sternum is called the (8) xiphoid process. The
(9) clavicle, also called the collarbone, is a slender bone with two shallow
curves that helps to support the shoulder by connecting laterally to the
scapula and anteriorly to the sternum.

The scapula, a large triangular-shaped bone, is also called the shoulder
blade (see Figure 6-10). The portion of the scapula that can be felt in the
back, behind the shoulder, is the raised ridge called the (1) spine. This
area serves as points of attachment for muscles. The (2) acromion is the
somewhat spoon-shaped projection of the scapula that connects with the
clavicle to form the highest point of the shoulder.

Bones of the Upper Extremities

The bones of the upper extremities, shown in Figure 6-11, include the

following.
(1) humerus The humerus is the upper arm bone. It joins the scapula above and
(HY0O-mer-us) the radius and ulna below.
(2) radius The radius is one of the two lower arm bones that joins the humerus
(RAY-dee-us) above and the wrist bones below. It is on the lateral, or thumb, side of
the arm.
(3) ulna The ulna is the second of the two lower arm bones that joins the
(UHL-nah) humerus above and the wrist bones below. It is on the medial, or little

finger, side of the arm. The ulna has a large projection at its end called
the olecranon process. It is the olecranon that forms the point of the
elbow.



(4) carpals
(CAR-pals)

(5) metacarpals
(met-ah-CAR-pals)

(6) phalanges
(fah-LAN-jeez)
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Fioure 6-11 Bones of the upper extremities

The bones of the wrist are known as the carpals. Each wrist has eight
carpal bones (two rows of four bones each).

The bones of the hand are known as the metacarpals. They form the
bones of the hand. The word metacarpal literally means “beyond the car-
pals.” The metacarpals join with the carpals at their upper (proximal) end,
and with the phalanges (fingers) at their lower (distal) end.

The bones of the fingers are known as the phalanges (as are the bones
of the toes). Each finger has three phalangeal bones. The thumb has
only two.

Pelvic Bones

The pelvis, shown in Figure 6-12, is the bony structure formed by the hip
bones (the ilium, ischium, and pubis), the sacrum, and the coccyx. The pel-
vis is the lower part of the trunk of the body and serves as a support for the
vertebral column and as a connection with the lower extremities. The term
pelvic girdle refers to the bony ring formed by the hip bones, the sacrum,
and the coccyx—the bony ring that forms the walls of the pelvis.

If you place your hand just below your waist, on your hip, the bone your
hand is resting on is the ilium. The (1) ilium is the largest of the three
hip bones. It is the upper flared portion of the hip bones. The (2) iliac
crest is the upper curved edge of the ilium. The iliac crest has an anterior
projection (toward the front of the body) called the anterior iliac crest, or the
anterior iliac spine. It also has a posterior projection that is not as prominent.
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(8) Sacral foramen

Sacroiliac joint
(2) lliac crest

(6) Sacrum

(1) llium

Anterior superior
iliac spine

(7) Coccyx

Ischial spine (5) Acetabulum

Obturator foramen
(3) Ischium (4) Symphysis pubis

Figure 6-12 Bones of the pelvis

As you look at the illustration, notice the broad shape of the ilium. This flat
bone is a good source for red bone marrow, as we studied earlier.

The (3) ischium is the lowest part of the hip bones and is the strongest
of the pelvic bones. If you are sitting in a chair as you read this mate-
rial, the bony part of your body that rests on the seat of the chair is your
ischium (unless, of course, you are sitting on your feet!). The ischium has a
projection on either side, at the back of the pelvic outlet, known as the
ischial spine. The ischial spine takes on a great degree of importance
in determining the adequacy of the diameter of the pelvic outlet for
childbirth. It also serves as a point of reference in relation to how far a
baby’s head has progressed down the birth canal during labor.

The pubis is the anterior (front) part of the hip bones. The two bones of
the pubis meet at the anterior midline of the pelvis and are connected by
a cartilaginous joint. This point of connection of the two pubic bones is
called the (4) symphysis pubis.

Segments of the ilium, ischium, and pubis form the (5) acetabulum, which
is the socket that serves as the connecting point for the femur (thigh bone)
and the hip. This is also known as the hip joint. The (6) sacrum and the (7)
coccyx are actually part of the vertebral column and have been discussed
earlier. They are, however, noted in Figure 6-12 to show their correlation with
the pelvis. The small openings in the fused segments of the sacrum through
which the sacral nerves pass are known as the sacral foramen (8).

Bones of the Lower Extremities

As you study the bones of the lower extremities, refer to Figure 6-13 for a
visual reference. The bones of the lower extremities include the following.

(1) femur The femur is the thigh bone. It is the longest, heaviest, and

(FEE-mer) strongest bone in the body. The proximal end of the femur (the end near-
est the pelvis) has a large rounded head (somewhat ball-shaped) that fits
into the acetabulum of the hip bones, forming the hip joint. The neck
of the femur connects the head with the shaft of the bone. The greater



(2) patella
(pah-TELL-ah)

(3) tibia
(TIB-ee-ah)

(4) fibula
(FIB-yoo-lah)
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(1) Femur

(2) Patella
(3A) Tibial tuberosity

(3) Tibia

(4) Fibula

(3B) Medial

malleolus
(4A) Lateral malleolus

Figure 6-13 Bones of the lower extremities

trochanter is the large lateral projection at the point where the neck and
the shaft meet. This projection, and the lesser trochanter, serves as a site
for muscle attachment. The greater trochanter takes on significant impor-
tance as a landmark when selecting the site for the ventrogluteal intra-
muscular injection.

The patella is the knee bone, or kneecap. It is the largest sesamoid
bone in the body. Located in the tendon of the large anterior thigh
muscle (quadriceps femoris), the patella covers and protects the knee
joint—which is the point of connection between the thigh bone
(femur) and one of the lower leg bones (tibia).

The tibia is the larger and stronger of the two lower leg bones. Also
called the shin bone, the tibia is located on the great toe side of the
lower leg. If you move your hand down the center front of your lower
leg, you will feel the sharp anterior crest of the tibia.

The proximal end of the tibia connects with the femur to form the knee
joint. The (3A) tibial tuberosity serves as an anchoring point for the ten-
dons of the muscles from the thigh (those that enclose the patella). The
distal end of the tibia connects with the tarsal bones. It has a downward
projection called the (3B) medial malleolus, which is the bony prominence
on the inner aspect of the ankle (place your hand on the inside of your
ankle to feel this bony prominence).

The fibula is the more slender of the two lower leg bones and is
lateral to the tibia. The proximal end of the fibula connects with the lat-
eral condyle of the tibia. The distal end of the fibula projects downward to
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form the (4A) lateral malleolus, which is the bony prominence on the outer
aspect of the ankle (place your hand on the outside of your ankle to feel
this bony prominence). The fibula connects again with the tibia just above
the lateral malleolus and is therefore not a weight-bearing bone.

The bones of the ankle (shown in Figure 6-14A) are known as the
(1) tarsals. There are seven tarsal bones. The largest is the (2) calca-
neus. The calcaneus, also known as the heel bone, serves as a point of
attachment for several of the muscles of the calf. Just above the
calcaneus is the (3) talus bone, which joins with the tibia and fibula
to form the ankle joint. The impact of a person’s entire body weight
is received by the talus bone at this point of connection and is then
distributed to the other tarsal bones. The posterior part of the foot,
consisting of the talus and calcaneus, is also known as the hind foot.

The bones of the foot (also shown in Figure 6-14A) are known as the
(4) metatarsals. The heads of the metatarsal bones form the ball of the foot.
The metatarsal bones, plus the tarsal bones, form the arch of the foot. The
structural design of the arches of the foot, along with support from strong
ligaments and tendons, makes the tarsal and metatarsal bones architecturally
sound for weight bearing. The bones of the toes (shown in Figure 6-14B) are
known as the (5) phalanges (as are the bones of the fingers). Each toe has
three phalangeal bones, except for the great toe (which has only two).

(2) Calcaneus

(3) Talus

Lateral maleolus — (1) Tarsals

(4) Metatarsals

Proximal phalanx

(5) Phalanges -| Middle phalanx Proximal phalanx

of great toe
Distal phalanx
Distal phalanx
of great toe

(2) Calcaneus

Fioure 6-14B Bones of the ankle and foot
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o

articular cartilage

(ar-TIK-u-lar CAR-tih-lij)

bone depressions
bone markings
bone processes

cancellous bone
(CAN-sell-us)

cervical vertebrae

(SIR-vih-kal VER-teh-bray)

cervic/o = neck
-al = pertaining to

compact bone

condyle
(CON-dial)

crest

diaphysis
(dye-AFF-ih-sis)

epiphyseal line
(ep-ih-FIZZ-e-al)

epiphysis
(eh-PIFF-ih-sis)

false ribs
fissure
(FISH-er)

flat bones

floating ribs

fontanelle or fontanel

(fon-tah-NELL)

foramen
(for-AY-men)

The following vocabulary words are frequently used when discussing the
skeletal system.

Thin layer of cartilage that covers the ends of the long bones and the
surfaces of the joints.

Concave, indented areas or openings in bones.
Specific features of individual bones.
Projections or outgrowths of bones.

Spongy bone, not as dense as compact bone.

Vertebrae or bones of the neck, C1 through C7.

Hard outer shell of the bone.

Knucklelike projection at the end of a bone.

Distinct border or ridge, as in iliac crest.

Main shaftlike portion of a bone.

A layer of cartilage that separates the diaphysis from the epiphysis of a
bone; also known as the epiphyseal plate.

The end of a bone.

Rib pairs 8 through 10, which connect to the vertebrae in the back but not
to the sternum in the front because they join the seventh rib in the front.

A groove or depression in a bone; a sulcus.

Bones that are broad and thin with flat or curved surfaces, such as the
sternum.

Rib pairs 11 and 12, which connect to the vertebrae in the back but are
free of any attachment in the front.

Space between the bones of an infant’s cranium; “soft spot.”

Hole in a bone through which blood vessels or nerves pass.
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fossa
(FOSS-ah)

haversian canals
(ha-VER-shan)

hematopoiesis

(hem-ah-toh-poy-EE-sis)
hemat/o = blood
-poiesis = formation of

intercostal spaces
(in-ter-COS-tal)
inter- = between
cost/o = ribs
-al = pertaining to

intervertebral disc

(in-ter-VER-teh-bral)
inter- = between
vertebr/o = vertebra
-al = pertaining to

long bones

lumbar vertebrae

(LUM-bar VER-teh-bray)
lumb/o = loins, lower back
-ar = pertaining to

medullary cavity
(MED-u-lair-ee)

ossification
(oss-sih-fih-KAY-shun)

osteoblasts
(OSS-tee-oh-blasts)

oste/o = bone

-blast = immature, embryonic

osteoclasts
(OSS-tee-oh-clasts)

oste/o = bone

-clast = something that breaks

osteocytes
(OSS-tee-oh-sites)
oste/o = bone
cyt/o = cell
-e = noun ending

Hollow or concave depression in a bone.

System of small canals within compact bone that contain blood vessels,
lymphatic vessels, and nerves.

The normal formation and development of blood cells in the bone
Mmarrow.

Spaces between the ribs.

A flat, circular platelike structure of cartilage that serves as a cushion
(or shock absorber) between the vertebrae.

Bones that are longer than they are wide and with distinctive shaped
ends, such as the femur.

The vertebrae of the lower back, L1 through L5.

The center portion of the shaft of a long bone containing the yellow
Marrow.

The conversion of cartilage and fibrous connective tissue to bone; the
formation of bone.

Immature bone cells that actively produce bony tissue.

Large cells that absorb or digest old bone tissue.

Mature bone cells.



periosteum
(pair-ee-AH-stee-um)
peri- = around
oste/o =bone
-um = noun ending

red bone marrow

resorption
(ree-SORP-shun)

sesamoid bones
(SES-a-moyd)

short bones

sinus
(SIGH-nuss)

spine

stenosis
(stin-OH-sis)
sten/o = short, contracted, or
narrow
-0sis = condition

sulcus
(SULL-kus)

sutures
(SOO-chers)

thoracic vertebrae
(tho-RASS-ik VER-teh-bray)
thorac/o = chest
-ic = pertaining to

trabeculae
(trah-BEK-u-lay)

trochanter
(tro-CAN-ter)

true ribs

tubercle
(TOO-ber-kl)

tuberosity
(too-ber-OSS-ih-tee)
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The thick, white, fibrous membrane that covers the surface of a long
bone.

The soft, semifluid substance located in the small spaces of cancellous
bone that is the source of blood cell production.

The process of removing or digesting old bone tissue.

Irregular bones imbedded in tendons near a joint, as in the kneecap.
Bones that are about as long as they are wide and somewhat box-
shaped, such as the wrist bone.

An opening or hollow space in a bone; a cavity within a bone.

A sharp projection from the surface of a bone, similar to a crest.

An abnormal condition characterized by a narrowing or restriction of
an opening or passageway in a body structure.

A groove or depression in a bone; a fissure.

Immovable joints, such as those of the cranium.

The 12 vertebrae of the chest, T1 through T12.

Needlelike bony spicules within cancellous bone that contribute to the
spongy appearance. Their distribution along lines of stress adds to the
strength of the bone.

Large bony process located below the neck of the femur.
The first seven pairs of ribs, which connect to the vertebrae in the back
and to the sternum in the front.

A small rounded process of a bone.

An elevated, broad, rounded process of a bone.
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vertebral foramen A large opening in the center of each vertebra that serves as a
(VER-teh-bral for-AY-men) passageway for the spinal cord.
yellow marrow Located in the diaphysis of long bones, yellow marrow consists of fatty

tissue and is inactive in the formation of blood cells.

Word Elements

el Iy s, 1o The following word elements pertain to the skeletal system. As you review
= the list, pronounce each word element aloud twice and check the box
78 gl after you “say it.” Write the definition for the example term given for each

word element. Use your medical dictionary to find the definitions of the

example terms.

Word Element Pronunciation “Say It° Meaning
acetabul/o ass-eh-TAB-yoo-loh L] acetabulum
acetabular ass-eh-TAB-yoo-lar

-blast, blast/o BLAST-oh L] embryonic stage of
osteoblast OSS-stee-oh-blast development
calc/o, calc/i KALK-oh, KALK-sigh L] calcium
hypocalcemia high-poh-kal-SEE-mee-ah

calcane/o kal-KAY-nee-oh [] heel bone
calcaneodynia kal-kay-nee-oh-DIN-ee-ah

carp/o CAR-poh L] wrist

carpal CAR-pal

-clast, -clastic CLAST, CLAST-ic L] to break
osteoclast OSS-stee-oh-clast

clavicul/o klah-VIK-yoo-loh [] collarbone
supraclavicular soo-prah-klah-VIK-yoo-lar

coccyg/o COCK-si-goh [] coccyx
coccygeal cock-SIJ-ee-al

cost/o KOSS-toh [] ribs
costochondral koss-toh-CON-dral

crani/o KRAY-nee-oh [] skull, cranium
craniotomy kray-nee-OTT-oh-mee

femor/o FEM-or-oh [] femur
femoral FEM-or-al

fibul/o FIB-yoo-loh [] fibula

fibular FIB-yoo-lar



Word Element

gen/o
osteogenesis

humer/o
humeral
ili/o
iliac
ischi/o

ischial

kyph/o
kyphosis

lamin/o
laminectomy

lord/o
lordosis

lumb/o
lumbar

malac/o
malacotomy

-malacia
osteomalacia

mandibul/o
mandibular

mastoid/o
mastoiditis

maxill/o
maxillary

metacarp/o
metacarpals

metatars/o
metatarsalgia

myel/o
osteomyelitis

olecran/o
olecranon

orth/o
orthopedics

Pronunciation

JEN-oh
oss-tee-oh-JEN-eh-sis

HYOO-mor-oh
HYOO-mor-al

ILL-ee-oh
ILL-ee-ac

ISS-kee-oh
ISS-kee-al

KI-foh
ki-FOH-sis

LAM-ih-no
lam-ih-NEK-toh-mee

LOR-doh
lor-DOH-sis

LUM-boh
LUM-bar

mah-LAY-coh
mal-ah-COT-oh-me

mah-LAY-she-ah

oss-tee-oh-mah-LAY-she-ah

man-DIB-yoo-loh
man-DIB-yoo-lar

mass-TOYD-oh
mass-toyd-EYE-tis

MACK-sih-loh
MACK-sih-ler-ee

met-ah-CAR-poh
met-ah-CAR-pals

met-ah-TAR-soh
met-ah-tar-SAL-jee-ah

MY -ell-oh

oss-tee-oh-my-ell-EYE-tis

oh-LEK-ran-oh
oh-LEK-ran-on

OR-thoh
or-thoh-PEE-diks

“say 1"

L]

[

(]

I I A T L I

The Skeletal System 161

Meaning

to produce
humerus

ilium

ischium

humpback; pertain-
ing to a hump
lamina

swayback; bent
loins, lower back
softening

softening

mandible (lower jaw
bone)

mastoid process
upper jaw

hand bones

foot bones

spinal cord or bone
marrow

elbow

straight
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Word Element Pronunciafion
oste/o OSS-tee-oh
osteoma oss-tee-OH-mah
patell/o, patell/a pah-TELL-oh, pah-TELL-ah
patellar pah-TELL-ar
pelv/i PELL-vigh
pelvimetry pell-VIM-eh-tree
phalang/o fal-AN-goh
phalangitis fal-an-JYE-tis
-physis FIH-sis

diaphysis dye-AFF-ih-sis
por/o POR-row
osteoporotic oss-tee-oh-poh-ROT-ic
-porosis por-ROW-sis
osteoporosis oss-tee-oh-por-ROW-sis
pub/o PYOO-boh

pubic PYOO-bik

rach/i RAH-kigh
rachitis rah-KIGH-tis
radi/o RAY-dee-oh
radial RAY-dee-al
scapul/o SKAP-yoo-loh
scapular SKAP-yoo-lar
scoli/o SKOH-lee-oh
scoliosis skoh-lee-OH-sis
spondyl/o SPON-dih-loh
spondylosis spon-dih-LOH-sis
sten/o STIN-oh

stenosis

stern/o STER-noh
substernal sub-STER-nal
tars/o TAR-soh

tarsals TAR-sals
tempor/o TEM-por-oh
temporal TEM-por-al
vertebr/o ver-TEE-broh

intervertebral in-ter-ver-TEE-bral

“say 1"

L]

[]

]

I | I A I

Meaning

bone

kneecap

pelvis

fingers, toes

growth, growing
cavity, opening, pas-

sage, or pore

porous; lessening in
density

pubis

spinal column
radiation; also refers
to the radius
shoulder blade
crooked, bent
vertebra

short, contracted, or
narrow

sternum

ankle bones

temples of the head

vertebra
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Pathological Conditions
= 0 ey ' i As you study the pathological conditions of the skeletal system, note that
' the basic definition is in bold print—followed by a detailed description in

regular print. The phonetic pronunciation is directly beneath each term, and
a breakdown of the component parts of the term appear where appropriate.

osteoporosis Osteoporosis literally means porous bones; that is, bones that were
(oss-tee-oh-poh-ROW-sis) once strong become fragile due to loss of bone density.
oste/o = bone
-porosis = porous, lessening
in density

The patient is more susceptible to fractures, especially in the wrist, hip,
and vertebral column. Osteoporosis occurs most frequently in postmeno-
pausal women, in sedentary or immobilized individuals, and in patients on
long-term steroid treatment.

A major factor in osteoporosis is hormonal: postmenopausal women are
at a high risk for osteoporosis because estrogen production and bone cal-
cium storage decrease with menopause. Significant risk has been reported
in persons of all ethnic backgrounds. White and Asian women have the
lowest general bone density and are at greater risk.

Classic characteristics of osteoporosis are fractures that occur in response
to normal activity or minimal trauma, a loss of standing height of greater
than 2 inches, and the development of the typical cervical kyphosis
(dowager’s hump). See Figure 6-15.

Treatment includes (but is not limited to) prescribing drug therapy such
as estrogen replacement therapy and calcium supplements, promoting
calcium intake, and promoting active weight-bearing exercises.

Height

_5I6Il

. _5I3Il

Curvature of spine

due to osteoporosis —5'
_4I9Il

_4|6|
_4I3Il

Normal spine

Beginning osteoporotic changes

Age 40 Age 60
Fioure 6-15 Structural changes due to osteoporosis
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osteomalacia
(oss-tee-oh-mah-LAY-she-ah)
oste/o = bone
-malacia = softening

osteomyelitis
(oss-tee-oh-my-ell-EYE-tis)
oste/o = bone
myel/o = bone marrow
-itis = inflammation

Ewing’s sarcoma

(Y00-wings sar-KOH-mah)
sarc/o = related to the flesh
-oma = tumor

osteogenic sarcoma
(oss-tee-oh-JEN-ic sar-KOH-mah)
oste/o = bone
gen/o = to produce
-ic = pertaining to
sarc/o = related to the flesh
-oma = tumor

Osteomalacia is a disease in which the bones become abnormally
soft due to a deficiency of calcium and phosphorus in the blood
(which is necessary for bone mineralization). This disease results
in fractures and noticeable deformities of the weight-bearing
bones. When the disease occurs in children, it is called rickets.

The deficiency of these minerals is due to a lack of vitamin D, which is
necessary for the absorption of calcium and phosphorus by the body. The
vitamin D deficiency may be caused by a diet lacking in vitamin D, by a lack
of exposure to sunlight or by a metabolic disorder causing malabsorption.

Treatment includes daily administration of vitamin D and a diet sufficient
in calcium and phosphorus, as well as protein. Supplemental calcium may
also be prescribed.

Osteomyelitis is a local or generalized infection of the bone and
bone marrow, resulting from a bacterial infection that has spread
to the bone tissue through the blood.

Osteomyelitis is most frequently caused by a staphylococcal infection, but
it may also be caused by a viral or fungal infection. The infection usually
spreads from adjacent infected tissue to the bone marrow. It may also be
introduced directly into the bone tissue as a result of injury or surgery.

Although symptoms vary with individuals, generalized symptoms of
osteomyelitis include a sudden onset of fever (above 101° F), pain or
tenderness, erythema (redness) and swelling over the affected bone,
anorexia (loss of appetite), headaches, and general malaise (vague feeling
of discomfort). There may be an open wound in the skin over the affected
bone, with purulent (pus-containing) drainage.

Treatment for osteomyelitis includes bed rest and administration of
intravenous or intramuscular antibiotics for four to six weeks. If the anti-
biotic therapy is not effective, surgical treatment may be necessary to drain
the bone of pus and to remove any dead bone tissue.

Ewing’s sarcoma is a malignant tumor of the bones common to
young adults, particularly adolescent boys.

It usually develops in the long bones or the pelvis and is characterized by
pain, swelling, fever, and leukocytosis. Treatment includes chemotherapy,
radiation, and surgery to remove the tumor. Patients who respond well
to this therapy may not lose the extremity to amputation. The prognosis
with the combination therapies is about a 65% cure rate.

Osteogenic sarcoma is a malignant tumor arising from bone. Also
known as osteosarcoma, it is the most common malignant bone
tumor—with common sites being the distal femur (just above the
knee), the proximal tibia (just below the knee), and the proximal
humerus (just below the shoulder joint).



osteochondroma

(oss-tee-oh-kon-DROH-mah)
oste/o = bone
chondr/o = cartilage
-oma = tumor

Paget’s disease
(PAJ-ets dih-ZEEZ)
osteitis deformans
(oss-tee-EYE-tis de-FOR-manz)
oste/o = bone
-itis = inflammation

spinal stenosis
(SPIGH-nal stin-OH-sis)
spin/o = spine
-al = pertaining to
-sten/o = short, contracted,
or narrow
-o0sis = condition
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Early complaint of pain is often described as an intermittent and dull
aching. Night pain is common. As the disease rapidly progresses, the pain
increases in intensity and duration. Other symptoms include weight loss,
general malaise, and loss of appetite (anorexia).

Bone biopsy, X-ray films, bone scan, and MRI are the most common
methods used to confirm the diagnosis and determine the location and
size of the tumor.

Treatment includes radiation, chemotherapy, and surgery to remove
the tumor. Patients who respond well to this combination therapy may
not lose the extremity to amputation (which has historically been the
treatment of choice). The prognosis for osteogenic sarcoma has improved
with the combination therapies.

An osteochondroma is the most common benign bone tumor. The
femur and the tibia are most frequently involved.

Usually located within the bone marrow cavity, osteochondromas are
covered by a cartilaginous cap. The onset of an osteochondroma is
usually in childhood, but it may not be diagnosed until adulthood.
Approximately 10% of all osteochondromas develop into malignant
tumors (sarcomas).

A nonmetabolic disease of the bone, characterized by excessive
bone destruction (breakdown of bone tissue by the osteoclasts) and
unorganized bone formation by the osteoblasts. The bone is weak
and prone to fractures. After symptoms are present, the diseased
bone takes on a characteristic mosaic pattern that can be detected
with X-ray or bone scan; also known as osteitis deformans.

Paget’s disease may occur in one bone or in several sites. The most
common areas of occurrence are the vertebrae, femur, tibia, pelvis, and
skull. Individuals with symptoms may develop pathological fractures, may
complain of bone pain, and may experience skeletal deformity such as
bowing of the leg bones (tibia or femur), or kyphosis.

The exact cause of this disease is unknown. Paget’s disease more commonly
affects persons of middle age and the elderly, with a higher incidence in men
than women.

Spinal stenosis is a narrowing of the vertebral canal, nerve root
canals, or intervertebral foramini (openings) of the lumbar spinal
canal. The narrowing causes pressure on the nerve roots prior to
their exit from the foramini.

Symptoms include (but may not be limited to) numbness and tingling
pain in the buttocks, thighs, or calves when walking, running, or climbing
stairs. Standing still does not relieve the pain, but sitting or flexing the back
may provide relief.
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This condition may be congenital or may be due to spinal degeneration. If
conservative measures (improved posture, abdominal muscle strengthen-
ing, and weight loss) fail to correct the problem, surgery may be indicated
to relieve the pressure on the area nerves.

talipes equinovarus Clubfoot. See Figure 6-16.

(TAL-ih-peez eh-kwine-oh-VAIR-us)
The infant’s foot is fixed in plantar flexion (turned downward) and
deviates medially (turned inward), and the heel is in an elevated position.
Therefore, the infant’s foot cannot remain in normal position with the sole
of the foot firmly on the floor.

abnormal curvature of the spine  In this section we define three abnormal curvatures of the spine.
For a visual reference, refer to Figure 6-17.

Figure 6-16 Talipes equinovarus

Figure 6-17 Abnormal curvatures of the spine
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(A) Kyphosis (ki-FOH-sis) is an abnormal outward curvature of a
portion of the spine, commonly known as humpback or hunchback.

(B) Lordosis (lor-DOH-sis) is an abnormal inward curvature of a por-
tion of the spine, commonly known as swayback.

(C) Scoliosis (skoh-lee-OH-sis) is an abnormal lateral (sideward)
curvature of a portion of the spine. The curvature may be to the
left or to the right.

These abnormal curvatures of the spine may affect children or adults. The
cause may be unknown (idiopathic), or it may be due to defects of the
spine at birth (congenital) or some disease process (pathological).

Symptoms of any one of these abnormal curvatures of the spine may
range from complaining of chronic fatigue and backache, to notic-
ing that a skirt/dress hemline is longer on one side than the other, to
noticing that shoulders are uneven. Scoliosis is sometimes picked up
in a general health screening by performing a scoliosis screening. The
individual should not be wearing shoes and should be disrobed, at least
from the waist up. While the patient is standing erect (and then while
the patient is bending forward), the health professional looks for sym-
metry of the shoulders, iliac crests, and normal alignment of the spinal
column (see Figure 6-18).

If scoliosis is suspected, an X-ray will confirm or deny the suspicion.
Treatment for abnormal curvature of the spine depends on the type and
severity of the curvature. It may vary from physical therapy, exercises, or
back braces to surgical intervention for correcting the deformity.

(A) ) ©

Figure 6-18 Scoliosis screening: (A) normal spine, (B) patient with scolio-
sis standing erect (iliac crests are not symmetrical), and (C) patient with scolio-
sis bending forward (shoulders are not symmetrical)
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fracture

Fioure 6-20 Compression
fracture

Figure 6-21

Impacted fracture

(A)

I
& o i; ©

Closed Open Greenstick
(simple, complete) (compound, complete) (incomplete)
Figure 6-19 (A) Closed fracture (simple, complete), (B) open (compound,
complete), and (C) greenstick fracture (incomplete)

A fracture is a broken bone; a sudden breaking of a bone.

As you read about the different types of fractures, refer to the various illustra-
tions provided. Fractures are classified according to the severity of the break.
A closed fracture (Figure 6-19A) is also known as a simple fracture. There is
a break in a bone but no open wound in the skin. An open fracture (Figure
6-19B) is also known as a compound fracture. There is a break in a bone,
as well as an open wound in the skin. A complete fracture is a break that
extends through the entire thickness of the bone. An incomplete fracture is
also known as a greenstick fracture (Figure 6-19C). It is a break that does
not extend through the entire thickness of the bone; that is, one side of the
bone is broken and one side of the bone is bent. An incomplete fracture has
the name greenstick fracture because its break is similar to trying to snap a
“green stick or branch” from a tree. The break is incomplete, with one side
breaking and the other side bending considerably but not breaking.

A compression fracture is caused by bone surfaces being forced against each
other, as in the compression of one vertebra against another. Compression
fractures are often associated with osteoporosis. See Figure 6-20.

An impacted fracture occurs when a direct force causes the bone to break,
forcing the broken end of the smaller bone into the broken end of the
larger bone. See Figure 6-21.

o(ONCEPT CONNECTIONe

Experience this concept visually! Watch the Direct Force animation on your

StudyWARE™ CD-ROM.

A comminuted fracture occurs when the force is so great that it splinters
or crushes a segment of the bone. See Figure 6-22.

A Colles’ fracture occurs at the lower end of the radius, within 1 inch of
connecting with the wrist bones. See Figure 6-23.



E

Figure 6-22

Comminuted fracture

7

Figure 6-23 Colles’
fracture
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A hairline fracture is also known as a stress fracture. It is a minor fracture
in which the bone continues to be in perfect alignment. The fracture appears
on an X-ray as a very thin “hair line” between the two segments. It does not
extend through the entire surface of the bone. This type of fracture may
occur in runners who run too much or too fast on hard surfaces, or who wear
improper shoe support. The hairline fracture usually is not visible until three
to four weeks after the onset of symptoms. A pathological fracture occurs
when a bone, which is weakened by a preexisting disease, breaks in response to
a force that would not cause a normal bone to break. Examples of some under-
lying causes of pathological fractures include but are not limited to rickets,
osteomalacia, and osteoporosis. An occult fracture is a fracture that cannot
be detected by X-ray until several weeks after the injury (a “hidden” fracture).
The individual may experience pain and swelling as a result of the injury.
The occult fracture is most likely to occur in the ribs, tibia, metatarsals, or
navicular bones (small bones in the hand or foot).

Treatment of Fractures

The specific method of treatment for fractures depends on the type of
fracture sustained, its location, and any related injuries. An X-ray may be
used to confirm and determine the severity of the fracture.

When a bone breaks, the normal anatomic alignment of the bone is
displaced. To restore the bone to normal alignment, the fracture must
be “reduced”; that is, the fragmented bone ends must be brought back
together into a straight line, eliminating or “reducing” the fracture. The
reduction of a fracture may be accomplished through closed reduction or
open reduction.

Closed reduction of a fracture consists of aligning the bone fragments
through manual manipulation or traction, without making an incision
into the skin. See Figure 6-24.

Once the fracture is reduced, the bone is immobilized to maintain the
position of the bone until healing occurs. Examples of devices used to
stabilize the realigned bone are a cast, splint, or immobilizer. These devices
protect the realignment of the fractured bone and maintain support. The
immobilization also aids in reducing the pain. It is important with cast-
ing and splinting to check for swelling and/or loss of sensation in the
extremity. See Figure 6-25 for immobilization devices.

Figure 6-24 Closed reduction of a fracture
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Pressure
point

Pressure
point

Short leg cast Long leg cast

Wrist Immobilizer

Figure 6-25 Devices used to stabilize fractures

Fracture
site

Area is exposed during surgery
and bones are brought into alignment.

Stabilizing pin in place to hold
bone in alignment.

Figure 6-26 Open reduction of a fracture Figure 6-27 Internal fixation devices

Open reduction of a fracture consists of realigning the bone under direct
observation during surgery. See Figure 6-26. Devices such as screws,
pins, wires, and nails may be used to internally maintain the bone align-
ment while healing takes place. These devices, known as internal fixa-
tion devices, are more commonly used with fractures of the femur and
fractures of joints See Figure 6-27.
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Diagnostic Techniques and Procedures

bone scan A bone scan involves the intravenous injection of a radioisotope,
which is absorbed by bone tissue. After approximately 3 hours,
the skeleton is scanned with a gamma camera (scanner)—moving
from one end of the body to the other. The scanner detects the
areas of radioactive concentration (areas where the bone absorbs
the isotope) and converts the radioactive image to a screen, on
which the concentrations show up as pinpoint dots cast in the
image of a skeleton.

Areas of greater concentration of the radioisotope appear darker than
other areas of distribution and are called “hot spots.” Follow-up X-rays are
then conducted to determine the cause of the hot spots. See Figure 6-28.

A bone scan is primarily used to detect the spread of cancer to the bones
(metastasis), osteomyelitis, and other destructive changes in the bone. It
can be used to detect bone fractures when pathological fractures are sus-
pected and multiple X-rays are not in the best interest of the patient. The
hot spots on the scan will pinpoint the areas needing X-ray.

bone marrow aspiration A bone marrow aspiration is the process of removing a small sam-
ple of bone marrow from a selected site with a needle for the pur-
pose of examining the specimen under a microscope.

This common method of obtaining a bone marrow sample is used to
diagnose specific blood disorders such as severe anemia, acute leukemia,
neutropenia (decreased number of white blood cells; i.e., neutrophils),
and thrombocytopenia (decreased number of platelets). The preferred
sites for bone marrow aspiration are (1) the sternum, (2) the iliac crest,
and (3) the broad end of the tibia. See Figure 6-29.

(A) | | (B)

Fioure 6-28 A bone scan of the head, shoulders, and
upper spine (A) anterior view (B) posterior view
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(1) Sternum

(2) lliac crest

Joint

(3) Tibia

Figure 6-29 Sites for bone marrow aspiration

A bone marrow aspiration is performed using sterile technique to
prevent osteomyelitis. After the skin has been anesthetized (numbed),
the aspiration needle is inserted through the skin down to the
periosteum.

The periosteum is then anesthetized to lessen the pain of the procedure.
When the marrow cavity is entered, the marrow stylet (a long, closed cyl-
inder that keeps the lumen of the aspiration needle closed during entry)
is removed, and a sterile syringe is attached to the needle for aspiration of
the marrow specimen.

When a larger specimen of bone marrow is required, a bone marrow
biopsy is performed using a larger lumen biopsy needle designed to obtain
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a core of bone marrow. The procedure is basically the same as for a bone
marrow aspiration.

Bone Density Evaluation

The measurement of bone mineral density is important in providing
helpful information regarding treatment and prevention of osteoporosis.
The most commonly used procedure to evaluate bone density is dual
energy x-ray absorptiometry (DEXA). Other procedures, such as quanti-
tative computed tomography (QCT) and peripheral bone density testing,
may be used but have limitations.

dual energy X-ray Dual energy X-ray absorptiometry (DEXA) is a noninvasive
absorptiometry (DEXA) procedure that measures bone density. In the DEXA procedure, an
(ab-sorp-she-AHM-eh-tree) X-ray machine generates the energy photons that pass through

the bones. A computer then evaluates the amount of radiation
absorbed by the bones, and the findings are interpreted by a
physician.

This procedure measures the bone density more accurately than the dual
photon absorptiometry, takes less time, and emits less radiation to the
patient. It is the ‘gold standard’ for bone density measurement.

Common Abbreviations
RN

Abbreviation Meaning Abbreviation Meaning

C1,C2,C3, ... cervical vertebra 1, 2, 3, etc. S1 sacrum (When transcribing,
you may hear a medical report

DEXA dual energy X-ray absorptiometry e o (e diae Spae baean
the last lumbar vertebra and the
sacrum as L5-S1.)

DIP distal interphalangeal (joint) T1,T2,T3,... thoracic vertebra 1, 2, 3, etc.

Fx fracture THA total hip arthroplasty

L1,12,L3,... lumbar vertebra 1, 2, 3, etc. THR total hip replacement

MCP metacarpophalangeal (joint) TKA total knee arthroplasty

MTP metatarsophalangeal (joint) TKR total knee replacement

PIP proximal interphalangeal (joint) TM]J temporomandibular joint



174 CHAPTERG6

Written and Audio Terminology Review

Term

acetabular
articular cartilage
calcaneodynia
cancellous
carpals

cervical vertebrae
coccygeal

coccyx

condyle
costochondral
craniotomy
diaphysis

dual energy X-ray
absorptiometry

epiphyseal
epiphysis
equinovarus
ethmoid
Ewing’s sarcoma
femoral

femur

fibula

fibular

fissure
fontanelle or fontanel
foramen

fossa

Review each of the following terms from this chapter. Study the spelling of
each term and write the definition in the space provided. If you have the
Audio CD available, listen to each term, pronounce it, and check the box
once you are comfortable saying the word. Check definitions by looking
the term up in the glossary/index.

Pronunciation Definition

L]

oo dnd dUuogdonoodnn

ass-eh-TAB-yoo-lar

ar-TIK-u-lar CAR-tih-laj

kal-kay-nee-oh-DIN-ee-ah

CAN-sell-us

CAR-pals
SIR-vih-kal VER-teh-bray
cock-SIJ-ee-al

COCK-six
CON-dial
koss-toh-CON-dral

kray-nee-OTT-oh-mee

dye-AFF-ih-sis

dual energy X-RAY
ab-sorp-she-AHM-eh-tree

ep-ih-FIZZ-e-al
eh-PIFF-ih-sis

eh-kwine-oh-VAIR-us

ETH-moyd

YOO-wings sar-KOH-mah

FEM-or-al

FEE-mer

FIB-yoo-lah

FIB-yoo-lar

FISH-er

fon-tah-NELL

for-AY-men

FOSS-ah




Term
haversian
hematopoiesis
humeral
humerus
hyoid

iliac
intervertebral
ischial
kyphosis
lacrimal
laminectomy
lordosis

lumbar

lumbar vertebrae

mandibular
mastoiditis
maxillary
medullary
metacarpals
metatarsalgia
metatarsals
nasal conchae
occipital
olecranon
orthopedics
ossification

osteoblasts

osteochondroma

osteoclasts

osteocytes

osteogenic sarcoma

osteoma

Pronunciafion

]
L]
]
]
]
]
]
]
]
]
L]
]
]
]
L]
]
]
L]
]
L]
]
]
]
L]
]
]
]
]
L]
]
]
L]

ha-VER-shan
hem-ah-toh-poy-EE-sis
HYOO-mer-al
HYOO-mer-us
HIGH-oyd

ILL-ee-ac
in-ter-ver-teh-bral
ISS-kee-al

ki-FOH-sis
LACK-rim-al
lam-ih-NEK-toh-mee
lor-DOH-sis

LUM-bar

LUM-bar VER-teh-bray
man-DIB-yoo-lar
mass-toyd-EYE-tis
MACK-sih-ler-ee
MED-u-lair-ee
met-ah-CAR-pals
met-ah-tar-SAL-jee-ah
met-ah-TAR-sals
NAY-zl KONG-kee
ock-SIP-itle
oh-LEK-ran-on
or-thoh-PEE-diks
oss-sih-fih-KAY-shun
OSS-tee-oh-blasts
oss-tee-oh-kon-DROH-mah
OSS-tee-oh-clasts
OSS-tee-oh-sites

oss-tee-oh-JEN-ic
sar-KOH-mah

oss-tee-OH-mah
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Definifion

i
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!

Term Pronunciation Definition
osteomalacia | oss-tee-oh-mah-LAY-she-ah
osteomyelitis | oss-tee-oh-my-ell-EYE-itis
osteoporosis | oss-tee-oh-poh-ROW-sis
palatine | PAL-ah-tine

parietal | pah-REYE-eh-tall
patella | pah-TELL-ah

patellar | pah-TELL-ar
pelvimetry | pell-VIM-¢h-tree
periosteum L] pair-ee-AH-stee-um
phalanges L] fah-LAN-jeez
phalangitis | fal-an-JYE-tis

pubic | PYOO-bik

rachitis | rah-KIGH-tis

radial _ | RAY-dee-al

radius | RAY-dee-us

resorption | re-SORP-shun

sacrum | SAY-crum

scapular _| SKAP-yoo-lar

scoliosis | skoh-lee-OH-sis
sesamoid | SES-a-moyd

sinus | SIGH-nuss

sphenoid | SFEE-noyd

spondylosis [] spon-dih-LOH-sis
substernal | sub-STER-nal

sulcus | SULL-kuss
supraclavicular " | soo-prah-klah-VIK-yoo-lar
sutures | SOO-chers

tarsals _ | TAR-sals

temporal | TEM-por-al

thoracic | tho-RASS-ik

tibia | TIB-ce-ah

trabeculae | trah-BEK-u-lay
trochanter | tro-KAN-ter

tubercle | TOO-ber-kl




Term

tuberosity

ulna

vertebrae
vertebral foramen
vomer

zygomatic
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Pronunciation
too-ber-OSS-ih-tee

Definifion

UHL-nah

VER-teh-bray

VER-teh-bral for-AY-men

VOH-mer

]
]
L]
L]
]
]

zeye-go-MAT-ik

Chapter Review Exercises

A. Labeling

The following exercises provide a more in-depth review of the chapter
material. Your goal in these exercises is to complete each section at a mini-
mum 80% level of accuracy. A space has been provided for your score at
the end of each section.

Write the names of the bones in the applicable spaces. Each correct bone name is worth 10 points. When you have
completed the exercise, total your points and record your score in the space provided at the end of the exercise.

Name of Bone
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X 10 points/correct answer: Your score

\
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B. Completion

The following is a discussion of the structure and formation of bone. Complete the sentences with the most
appropriate word. Each correct answer is worth 10 points. Record your score in the space provided at the end of
the exercise.

Al S N

10.

The main shaftlike portion of a bone is the

When skeletal growth is complete, the will not show up on X-ray.

The is the thick white fibrous membrane that covers the surface of the long bones.

Dense bone tissue that is the hard outer shell of the bone is known as

Compact bone has a system of small canals that contain blood vessels, lymphatic vessels, and nerves.
These canals are called the canals.

are the immature bone cells that are actively producing bony tissue that

replaces cartilage.

. The conversion of fibrous connective tissue and cartilage into bone or a bony substance is known as

are large cells that digest (or absorb) bony tissue, helping to hollow out the
central portion of the bone.

A mature bone cell is called an

Blood cell formation occurs in the

Number correct X 10 points/correct answer: Your score _______ %

C. Matching

Match the following bone markings in the left column with the applicable description on the right. Each correct
answer is worth 10 points. Record your score in the space provided at the end of the exercise.

1. trochanter a. an elevated, broad, rounded process of a bone—usually for muscle or ten-
2. crest don attachment
3. fissure b. a sharp projection from the surface of a bone
4. fossa c. a constricted or narrow section that connects with the head
5. foramen d. the large bony process located below the neck of the femur; for muscle
6. sinus attachment
7. condyle e. an opening or hollow space in a bone
8. neck f. a distinct border or ridge; an upper, elevated edge
9. tuberosity g. a groove or depression in a bone
10. spine h. a hole within a bone through which blood vessels or nerves pass

-

a sharp projection from the surface of a bone, similar to a crest; used for
muscle attachment

j. a knucklelike projection at the end of a bone

k. a hollow or shallow concave depression in a bone

Number correct _______ X 10 points/correct answer: Your score _______ %
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D. Spelling

Circle the correctly spelled term in each pairing of words. Each correct answer is worth 10 points. Record your
score in the space provided at the end of the exercise.

1. sinus sinous

2. temperal temporal

3. mandibuler mandibular

4. thoracic thoraxic

5. xiphoid zyphoid

6. acromian acromion

7. meticarpals metacarpals

8. acetabelum acetabulum

9. maleolus malleolus

10. condyle condile
Number correct X 10 points/correct answer: Your score %

E. Multiple Choice

Read each statement carefully and select the correct answer from the options listed. Each correct answer is worth
10 points. Record your score in the space provided at the end of the exercise.

1.

A disease in which the bones become abnormally soft due to a deficiency of calcium and phosphorus
in the blood is known as:

a. osteoporosis

b. osteomalacia

c. osteomyelitis

d. Ewing’s sarcoma

Bones that are longer than they are wide and with distinctive-shaped ends, such as the femur, are known as:
a. compact bones

b. sesamoid bones

c. short bones

d. long bones

A flat, circular, platelike structure of cartilage that serves as a cushion (or shock absorber) between the
vertebrae is known as:

a. intercostal space

b. intervertebral disc

c. epiphyseal line

d. bone process

A hollow or concave depression in a bone is called a:
a. fossa

b. foramen

c. crest

d. spine
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10.

Number correct

The large bony process located below the neck of the femur is the:
a. tuberosity

b. trabeculae

c. trochanter

d. condyle

A disease characterized by bones that were once strong becoming fragile due to loss of bone density is
called:

a. osteomalacia
b. osteoporosis
c. osteomyelitis
d. osteochondroma

The medical term for an abnormal outward curvature of a portion of the spine, commonly known as
humpback or hunchback, is:

a. scoliosis
b. lordosis
c. kyphosis
d. osteochondroma

The medical term for an abnormal inward curvature of a portion of the spine, commonly known as
swayback, is:

a. osteochondroma
b. kyphosis
c. lordosis
d. scoliosis

The medical term for an abnormal lateral (sideward) curvature of a portion of the spine to the left or
to the right is:

a. lordosis

b. scoliosis

c. kyphosis

d. osteochondroma

A layer of cartilage that separates the diaphysis from the epiphysis of a bone is the:
a. epiphyseal line

b. intervertebral disk

c. crest

d. cancellous bone

X 10 points/correct answer: Your score %

F. Proofreading Skills

Read the following report. For each bold term, provide a brief definition and indicate if the term is spelled
correctly. If it is misspelled, provide the correct spelling. Each correct answer is worth 10 points. Record your
score in the space provided at the end of the exercise.

Example:

meatusis openings

Spelled correctly? | |Yes &/ No meatuses
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Sale
NAME: Quinn, Mrs. Daisy ROOM NO. 678 HOSPITAL NO: 190278 Q d\)))
g 8
o
o, x&
Q;Cal C@Q
EXAMINATION OF: Skull and nose X-RAY NO: 978
ATTENDING PHYSICIAN: Dr. Thoreau M. Abone DATE: 3-8-03

Anteroposterior, cerebellar, stereoscopic right lateral, and Water’s view of the skull, and lateral
and occlusal views of the nose show a stellate fracture of the left side of the frontal bone
including the anterior and posterior walls of the left frontal sinous. The anterior wall of this sinus
is comminuted, a few of the fragments being slightly elevated and at least one of the fragments
being slightly depressed. No significant depression of the inner table is seen. This fracture
extends into the left orbital plate, one fragment of which is slightly elevated and another slightly
depressed. There is a suggestion that the fracture extends posteriorly to involve the left sfenoid
ridge. The bones, sutures, and vascular markings of the cranial vault otherwise appear normal.
The sella turcica is normal in size and contour, and there is no evidence of increased
intercranial pressure. The pineal body cannot be seen with certainty. The petrous pyramids are
intact, and the internal auditory meatusis appear normal. There is a deformity of the distal half
of one of the nasal bones, which is tilted slightly downward. This could represent a recent
fracture, and apparently involves the right nasal bone. Slight thickening of the lining membrane

of the left maxilary sinus is noted.

IMPRESSION:

1. Stellate, comminuted fracture of the left side of the frontel bone involving the
anterior and posterior walls of the left frontal sinus, a fragment of the anterior
wall being very slightly depressed. This extends into the left orbital plate with
slight elevation of one fragment and slight apparent depression of another.

2. Fracture of the right nasal bone with slight deformity.

Thrce M. Htree
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1.

Number correct

X 10 points/correct answer: Your score

sinous

Spelled correctly? CYes | | No

orbital

Spelled correctly? | Yes No

sfenoid

Spelled correctly? " Yes No

sutures

Spelled correctly? | Yes I No

cranial

Spelled correctly? " Yes No

intercranial

Spelled correctly? | Yes _ No

nasal

Spelled correctly? | Yes No

maxilary

Spelled correctly? " Yes | [ No

comminuted

Spelled correctly? | Yes No
. frontel

Spelled correctly? " Yes No

%
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G. Crossword Puzzle

Each crossword answer is worth 10 points. When you have completed the crossword puzzle, total your points and
enter your score in the space provided.

9
ACROSS DOWN
1 Splintered, crushed fracture 1 Fracture with no open wound
2 Inflammation of the bone and marrow 3 Loss of bone density; brittle bones
6 Humpback 4 Lateral curvature of spinal column
8 Swayback 5 Clubfoot
9 One side broken; other side bent 7 Malignant bone tumor in young adult

Number correct X 10 points/correct answer: Your score ______ %

H. Word Element Review

The following words relate to the skeletal system. The prefixes and suffixes have been provided. Read the
definition carefully and complete the word by filling in the space with the word elements provided in this
chapter. If you have forgotten your word building rules, see Chapter 1. Each correct word is worth 10 points.
Record your score in the space provided at the end of the exercise.

1. Pertaining to the acetabulum

/ar

2. Low blood calcium level

hypo/ /emia

3. Pertaining to the cartilage and the ribs
/chondr/al

4. Incision into the skull

/otomy
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5. Softening of bone tissue
/

6. Pertaining to the jaw bone

/ar

7. Inflammation of the spinal column

/itis

8. Pertaining to below the sternum
sub/ Jal

9. Pertaining to between the vertebrae

inter/ /al

10. A benign tumor of a bone

/oma

Number correct ________ X 10 points/correct answer: Your score ______ %

I. Matching Fractures

Can you name these fractures? Let’s see! Match the names of the fracture types on the left with the applicable
description on the right. Each correct answer is worth 10 points. Record your answer in the space provided at
the end of the exercise.

_ 1. closed fracture a. occurs when a bone is weakened by a preexisting disease

___ 2. open fracture b. the force is so great that the bone is splintered or crushed

__ 3. complete fracture c. a break in the bone, but no open wound in the skin

__ 4. greenstick fracture d. caused by bone surfaces being forced against each other

____ 5. compression fracture e. occurs at the lower end of the radius, within 1 inch of the wrist

___ 6. impacted fracture f. a minor fracture; the bone stays in perfect alignment; X-ray shows a

7. comminuted fracture small thin line at the site of the fracture (also called a stress fracture)

8. Colles’ fracture g. the force of the break causes the broken end of the smaller bone
9. hairline fracture to be jammed into the broken end of the larger bone

h. one side of the bone is broken and the other side is bent; an
incomplete fracture

_.
e

pathological fracture

i. a break that extends through the entire thickness of the bone

j. abreak in the bone and an open wound in the skin

Number correct ________ X 10 points/correct answer: Your score _______ %
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J. Matching Abbreviations

Match the abbreviations on the left with the correct definition on the right. Each correct answer is worth
20 points. Record your score in the space provided at the end of the exercise.

1. K a. temporomandibular joint
2. DEXA b. dual energy X-ray absorptiometry
__ 3.CLC2Cs3,... c. total knee replacement
__ 4. T™MJ d. cervical vertebra 1, 2, 3, etc.

5. THR e. lumbar vertebra 1, 2, 3, etc.

f. fracture

h. total hip replacement

Number correct %

K. Word Search

Read each definition carefully and identify the applicable word from the list that follows. Enter the word in the space
provided, and then find it in the puzzle and circle it. The words may be read up, down, diagonally, across, or backward. "
Each correct answer is worth 10 points. Record your score in the space provided at the end of the exercise.

X 20 points/correct answer: Your score

fossa floating condyle true
foramen sutures epiphysis spine
sesamoid osteocytes trochanter
Example: A hollow or concave depression in a bone. ‘
fossa

1. The type of rib pairs 11 and 12 that connect to the vertebrae in the back but are free of any attachment

in the front.
2. A knucklelike projection at the end of a bone. -
3. The first seven pairs of ribs that connect to the vertebrae in the back and to the sternum in the front. 3
4. Immovable joints, such as those of the cranium.
5. Mature bone cells. ¥
6. A hole in a bone through which blood vessels or nerves pass. —
7. The end of a bone.

—

8. The large bony process located below the neck of the femur.

9. A sharp projection from the surface of a bone, similar to a crest.

10. The type of irregular bones imbedded in tendons near a joint, as in the kneecap.
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Number correct X 10 points/correct answer: Your score %

L.. Medical Scenario

The following medical scenario presents information on one of the pathological conditions discussed in this
chapter. Read the scenario carefully and select the most appropriate answer for each question that follows. Each
correct answer is worth 20 points. Record your score in the space provided at the end of the exercise.

Ginger Black, a 15-year-old patient, is visiting her pediatrician today for a physical. The health care worker
explains to Ginger and her mother that Ginger will be screened for scoliosis today during her physical exam.

1. Ginger’s mother asks the health care worker to explain what scoliosis screening means. The best
explanation would be that she will need to be undressed from the waist up and remove her shoes and:

a. the physician will look at her back while she is standing erect and when she bends over (he will be
observing for symmetry of shoulders, iliac crests, and normal alignment of the spinal column).

b. the physician will beam a minimal amount of radiation from radioactive isotopes through the
bones of her back, shoulders, and spinal column to check bone density.

\ c. her height and weight will be measured and compared to previous heights and weights.

d. her feet will be assessed in order to observe for plantar flexion and medial deviation.
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2. The health care worker further explains to Ginger and her mother that scoliosis is:
a. the most common benign bone tumor frequently involving the femur and tibia.
b. a malignant tumor of the spine common to young adults, particularly adolescent girls.

c. an abnormal outward curvature of a portion of the spine, commonly known as humpback or
hunchback.

d. an abnormal lateral curvature of a portion of the spine that may cause a skirt/dress hemline to
be longer on one side.

3. Ginger asks the health care worker if there are any symptoms of scoliosis. The health care worker would
respond by explaining to Ginger and her mother that symptoms of scoliosis are:

a. weight loss, general malaise, and anorexia.
b. chronic fatigue, backache, and uneven shoulders.
c. sudden onset of fever, pain, erythema, and swelling over the affected bone.

d. loss of standing height greater than 2 inches and presence of a Dowager’s hump.
-
4. The health care worker explains to Ginger and her mother that when scoliosis is suspected, the diagnosis
is confirmed or denied through a:

a. spinal X-ray. e

b. spinal bone marrow aspiration.
c. dual energy absorptiometry

d. dual photon absorptiometry.

5. The health care worker explains that if there is evidence of scoliosis the treatment depends on the type
and severity, which may entail:

a. realigning the fracture through closed or open reduction.
b. radiation, chemotherapy, or surgery to remove the tumor.
c. physical therapy, exercises, back braces, or surgical intervention.

d. physiotherapy, bed rest, or administration of intravenous or intramuscular antibiotics for four to six
weeks.

Number correct x 20 points/correct answer: Your score %
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KEY COMPETENCIES A,

Upon completing this chapter and the review exercises at the end of the chapter, the learner should be able to:

1. Identify three different types of muscles and indicate the control under which each type functions.

2. Correctly identify at least five major muscles of the body by labeling the muscle diagram provided in
the chapter review exercises.

3. Define at least 10 pathological conditions of the muscles and joints.

4. Identify a minimum of 10 abbreviations common to the muscles and joints.

5. Demonstrate the ability to create at least 10 medical words pertaining to the muscles and joints.

6. Define 10 different range-of-motion movements of the skeletal muscles.

7. Identify at least five diagnostic techniques used in evaluating patients with disorders of the muscles or
joints. Continued

188
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8. Proof and correct one transcription exercise relative to the muscles and joints.

9. Correctly spell and pronounce each new term introduced in this chapter using the Activity CD-ROM
and Audio CD, if available.

OVERVIEW OF
MUSCULAR SYSTEM {

When you picked up this book, opened it, and turned the pages to this chapter
on the muscles and joints you used many of the more than 600 skeletal muscles
of your body without much thought about muscle movement! If you were to close
this book, put it down, and decide not to read this chapter on muscles and joints
you would still use many of the muscles you used when you picked it up. So, let's
keep it open and continue reading!

The skeleton, as we have studied, provides points of attachment and support for
the muscles. However, it cannot move itself; it must have help. The ability of the
muscles to contract and extend produces body movement, allowing us to move
about freely. In addition to movement of the body, the muscles have two other
important functions.

Muscles support and maintain body posture through a low level of continual con-
traction; that is, a continual pull against gravity keeps the body in good align-
ment. Good body posture places the least amount of strain on the body’s muscles,
ligaments, and bones. Skeletal muscles also have a great effect on body tempera-
ture because they produce a substantial amount of heat when they contract. Think
about the last time you were cold and you shivered. You used the energy generated
by the contraction of your muscles to raise your body temperature. This response is
controlled by your “built-in thermostat,” the hypothalamus, which is an endocrine
gland discussed in Chapter 13.

In this chapter we concentrate on the major muscles of the body, leaving the
detailed study of the muscular system to anatomy and physiology textbooks. We
also study the articulations (joints) of the body and how they create the possibil-
ity for movement by the muscles.

Anatomy and Physiology (Muscles)
A=A Types of Muscles

The body contains three types of muscles: skeletal muscle, smooth muscle, and cardiac
muscle. Skeletal muscles attach to the bones of the skeleton. They are also known as
voluntary muscles because they operate under conscious control. All voluntary
muscles, however, are not skeletal muscles. Some voluntary muscles are not attached to
the skeleton. They are responsible for movement of the face, eyes, tongue, and pharynx.
Skeletal muscles are also called striated muscles because they have a striped appearance
when viewed under a microscope.

Many of the skeletal muscles work in pairs, creating coordinated movement through
the opposing actions of contraction and relaxation. For example, when muscle A
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contracts (or shortens) to flex the arm, muscle B must relax. This action brings the
arm closer to the body. Conversely, to extend the arm muscle A must relax (return-
ing to its normal resting length) while muscle B contracts. This action moves the arm
away from the body.

Smooth muscles (also called visceral muscles) are found in the walls of hollow organs
and tubes such as the stomach, intestines, respiratory passageways, and blood vessels.
When viewed under a microscope, smooth muscles lack the striations (stripes) visible in
striated muscles. Smooth muscles are not under the conscious control of the individual.
Accordingly, they are also known as involuntary muscles. The contraction of smooth,
or involuntary, muscles is regulated by hormones and the autonomic nervous system.
The autonomic nervous system regulates involuntary vital function, including the
activity of the cardiac muscle, smooth muscles, and glands.

Cardiac muscle is a specialized type of muscle that forms the wall of the heart. As previ-
ously mentioned, it is controlled by the autonomic nervous system and is an involuntary
muscle. When viewed through a microscope, cardiac muscle is striated in appearance.

Attachment of Muscles

Each skeletal muscle consists of individual muscle cells called muscle fibers. These
fibers are held together by thin sheets of fibrous connective tissue called fascia,
which penetrate and cover the entire muscle. The fascia and the partitions within the
muscle extend to form a strong fibrous band of tissue called a tendon. The tendon
attaches the muscle to the bone as it becomes continuous with the periosteum of
the bone.

The attachments of muscles to bones are strategically placed so that muscles can
cause movement of the bones when they contract or relax. Most of our muscles
cross at least one joint, attaching to both of the bones forming the articulation.
When movement occurs, one of the bones moves more freely than the other. The
point of attachment of the muscle to the bone that is less movable is called the origin
(the name of that particular bone will name the “point of origin” for the muscle).
The point of attachment of the muscle to the bone it moves is called the insertion
(the name of that particular bone will name the point of insertion for the muscle). See
Figure 7-1.

nsertion

Figure 7-1 Origin and insertion points of a muscle
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Groups of Muscles

This chapter concentrates on several of the major muscles near the body surface.
Note: This discussion does not cover all of the muscles of the body.

Many of the muscles discussed here will take on greater importance when you study
administration of medications by injection, range-of-motion exercises, and other
medical procedures. Although these muscles are generally described in the singular
form, most of them are present on both sides of the body. Each description, when
possible, includes a “Do This” section designed to have you locate the muscle being
discussed by participating in the exercise.

Muscles that Move the Head and Neck

For a visual reference, as you study these muscles, refer to Figure 7-2.

(2) Temporal

Zygomatic arch

(3) Masseter

(4) Sternocleidomastoid

Trapezius

Levator scapulae

Platysma

Figure 7-2 Muscles of the head and neck
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(1) buccinator The buccinator muscle is located in the fleshy part of the cheek.
(BUCK-sin-ay-tor) (Do This: Suck in your cheeks. Now release them. Blow as if you were
bucc/o = cheek blowing out a candle. Now whistle. Smile! You have used your buccinator

muscle to respond to each of these commands.)

(2) temporal The temporal muscle is located above and near the ear. (Do This:
(TEM-po-ral) Open and close your jaws as if you were biting and chewing a piece of
tempor/o = temporal meat. To do this you have used your temporal muscle.)
(3) masseter The masseter muscle, located at the angle of the jaw, also raises
(mass-SEE-ter) the mandible and closes the jaw. It is used when biting and chewing.
(4) sternocleidomastoid The sternomastoid muscle is sometimes called the sternocleidomastoid
(stir-noh-kly-doh-MASS-toyd) muscle. It extends from the sternum upward along the side of the neck
stern/o = sternum to the mastoid process. (Do This: Bend your neck, bringing your chin
mastoid/o = mastoid process toward your chest. Now raise your head back to normal position and
turn your head from side to side. You are using your sternomastoid
muscle.)

Muscles that Move the Upper Extremities

For a visual reference, as you study these muscles, refer to Figure 7-3.

Frontalis Temporal

Occipitalis

Orbicularis Trapezius
Orbicularis oculi _
oris Masseter Seventh Sternocleido-

i mastoi
Sternocleido- cervical astoid

mastoid vertebra

(4) Deltoid (1)Trapezius Deltoid

(3) Pectoralis

major (5) Biceps
brachii .
(6) Triceps =

Serratus Rectus brachii

anterior

External :
; Linea
obllque alba ; Al
' — Extensors Extensors
Flexors of % of hand (2) Latissimus of the
hand and | dorsi hand and
fingers A fingers
i oot
= - esl/" s
(1l Y 4
Front Back

Figure 7-3 Muscles of the upper extremities



(1) trapezius
(trah-PEE-zee-us)

(2) latissimus dorsi
(lah-TIS-ih-mus DOR-sigh)
dors/o = back

(3) pectoralis major
(peck-toh-RAY-lis)
pector/o = chest

(4) deltoid
(DELL-toyd)

(5) biceps brachii
(BYE-seps BRAY-kee-eye)

(6) triceps brachii
(TRY-seps BRAY-kee-eye)
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The trapezius muscle is a triangular-shaped muscle that extends
across the back of the shoulder, covers the back of the neck, and
inserts on the clavicle and scapula. (Do This: Raise your shoulders as if
you were shrugging them. Now pull them back. You have just used your
trapezius muscles to accomplish this movement.)

The latissimus dorsi muscle originates from the vertebrae of the
lower back, crosses the lower half of the thoracic region, and passes
between the humerus and scapula to insert on the anterior surface of
the humerus. It forms the posterior border of the axilla (armpit). (Do
This: Lean slightly forward. Straighten or extend your arms over your
head and begin moving your arms in a swimming motion. This extension
of the arms and bringing them down forcibly is accomplished by using
the latissimus dorsi muscle.)

The pectoralis major muscle is a large, fan-shaped muscle that crosses
the upper part of the front of the chest. It originates from the sternum
and crosses over to the humerus. It forms the anterior border of the
axilla (armpit). (Do This: Cross your right arm over your chest and touch
the back part of your left shoulder. To do this, your pectoralis major mus-
cle flexed, causing the arm to adduct [come toward the body], pulling
the arm across the shoulder.)

The deltoid muscle covers the shoulder joint. It originates from the
clavicle and the scapula, and inserts on the lateral side of the humerus.
The deltoid muscle is one of the muscles used for intramuscular injec-
tions. (Do This: Hold your left arm straight down beside your body. Now
raise your left arm out, away from your body, until it is in a horizontal
position. The contraction of the deltoid muscle is responsible for abduct-
ing the arm [moving it away from the body].)

The biceps brachii muscle has two heads, both of which originate
from the scapula and insert on the radius. (Do This: Bend your right
elbow to bring your lower arm up toward the right upper arm, holding
the position tightly enough to flex your muscle. Now relax your right
arm, and then extend it out in front of you and turn your palm up. Your
biceps brachii muscle was responsible for flexing your lower arm and for
supinating your palm; that is, turning the palm up.)

The triceps brachii muscle has three heads, which originate from the
scapula and the humerus and insert onto the olecranon process of the
ulna (at the elbow). (Do This: Extend your right arm, straightening your
elbow as if to throw a boxing blow. Be sure no one is near enough to
receive that blow! Your triceps brachii muscle is responsible for straight-
ening the elbow.)

Muscles of the Trunk of the Body

The trunk is the main part of the body, to which the head and the
extremities are attached. It is also called the torso. The muscles of the
trunk include the diaphragm and the muscles of the abdomen and
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perineum. A discussion of these muscles can be found in most anatomy

textbooks.

Muscles that Move the Lower Extremities

The muscles of the lower extremities (which are longer and stronger than
those of the upper extremities) provide strength, stability, and movement
to the lower extremities. For a visual reference, as you study these muscles,
refer to Figure 7-4.

(1) gluteus maximus
(GLOO-tee-us MACKS-ih-mus)

The gluteus maximus muscle forms most of the fleshy part of the
buttock. It is a large muscle that offers support when an individual is

standing. This muscle originates from the ilium and inserts in the
femur. It is responsible for causing the thigh to rotate, or turn, out-
ward; that is, it extends the thigh. If you are sitting properly in a chair
as you read this material, you are sitting on your gluteus maximus

muscle.

(2) Gluteus

medius

t (1) Gluteus llliotibial tract
maximus
n "'-§- Adductors
| MW  of thigh Adductor
magnus
Sartorius — (3A) Rectus /| Biceps
(3C) Vastus femoris +— femoris
lateralis Gracilis | _Semi-
Patell (3B) Vastus ‘ tendinosus
medialis I Semi-
Patellar ] membranosus
ligament
o (4) Hamstring
(6) Tibialis (5) Gastrocnemius muscles
anterior
Soleus
Peroneus
longus .
Tibia (5A) Achilles
Peroneus tendon
longus
Soleus
\ Peroneus
N brevis
P, =2
N =
N &

Front

Figure 7-4 Muscles of the lower extremities




(2) gluteus medius
(GLOO-tee-us MEE-dee-us)

(3) quadriceps femoris
(KWAHD-rih-seps FEM-or-iss)

(4) hamstring muscles
(HAM-string muscles)

(5) gastrocnemius
(gas-trok-NEE-mee-us)

(6) tibialis anterior
(tib-ee-AY-lis an-TEER-ee-or)
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The gluteus medius muscle is a smaller muscle located above the

upper outer quadrant of the gluteus maximus muscle. It originates from
the posterior part of the ilium and inserts in the greater trochanter of
the femur. The gluteus medius muscle also helps to abduct the thigh,
rotating it outward. The gluteus medius muscle is one of the muscles
used for an intramuscular injection.

The anterior part of the thigh has five muscles that work together

to extend the thigh, as in extending the leg to kick a ball. Four of
these muscles are actually part of one large muscle (the quadriceps
femoris), even though they are named individually. For study purposes,
we will discuss them individually.

The (3A) rectus femoris muscle covers the center of the anterior part of
the thigh. Originating from the ilium, it inserts on the patellar tendon.
The rectus femoris muscle is used as an intramuscular injection site. The
(3B) vastus medialis is located on the inner side of the femur. The (3C)
vastus lateralis is located on the outer side of the femur. It is often used
as a site for intramuscular injections. The fourth head of the quadriceps
femoris muscle is the vastus intermedius, which is deeper in the center of
the thigh. Each of these muscle heads, except the rectus femoris, originates
from the femur and inserts on the patellar tendon.

Located in the posterior part of the thigh are the hamstring muscles
(biceps femoris, semimembranosus, and the semitendinosus),
which are responsible for flexing the leg on the thigh (as in
kneeling). They also extend the thigh. These muscles originate
from the ischium and insert on the fibula and the tibia. If you
feel the area behind your knee, you can feel the hamstring mus-
cle tendons.

The gastrocnemius muscle is the main muscle of the calf. It attaches
to the calcaneus (heel bone) by way of the (5A) Achilles tendon. The
gastrocnemius muscle is used in standing on tiptoe (plantar flexing the
foot) and in flexing the toes. If you are a ballerina you will certainly
exercise your gastrocnemius muscle!

The tibialis anterior muscle is positioned on the front of the leg. It
is responsible for turning the foot inward (inversion) and for dorsi-
flexing the foot (i.e., pulling the foot back up toward the leg). If
you choose to walk on your heels, raising the ball of your foot and
your toes up off the ground, you will be using your tibialis anterior
muscle.

i

The following vocabulary terms are frequently used when discussing the
muscular system.
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arthralgia

(ar-THRAL-jee-ah)
arthr/o = joint
-algia = pain

atrophy

(AT-roh-fee)
a = without
troph/o = development
-y = noun ending

cardiac muscle
(CAR-dee-ack muscle)
cardi/o = heart
-ac = pertaining to

contract/contraction
(con-TRACK-shun)

contracture
(con-TRACK-cher)

fascia
(FASH-ee-ah)

insertion
(in-SIR-shun)

involuntary muscle

muscle fiber

origin

pelvic girdle weakness
(PELL-vik GER-dl
WEAK-ness)

pseudohypertrophic
muscular dystrophy
(soo-doh-hy-per-TROH-fic
MUSS-kew-lar DIS-troh-fee)

pseud/o = false

hyper- = excessive

troph/o = development

-ic = pertaining to

skeletal muscle
(SKELL-eh-tal muscle)

Pain in the joints; symptom present in many joint diseases.

Wasting away; literally “without development.”

Specialized type of muscle that forms the wall of the heart. Cardiac
muscle is a type of involuntary muscle.

A reduction in size, especially of muscle fibers.

An abnormal (usually permanent) bending of a joint into a fixed position;
usually caused by atrophy and shortening of muscle fibers.

Thin sheets of fibrous connective tissue that penetrate and cover the
entire muscle, holding the fibers together.

The point of attachment of a muscle to a bone it moves.

Muscles that act without conscious control. They are controlled by the
autonomic nervous system and hormones.

The name given to the individual muscle cell.

The point of attachment of a muscle to a bone that is less movable (i.e.,
the more fixed end of attachment).

Weakness of the muscles of the pelvic girdle (the muscles that extend
the hip and the knee). In muscular dystrophy, the pelvic girdle weak-
ness causes the child to use one or both hands to assist in rising from a
sitting position by “walking” the hands up the lower extremities until he
or she is in an upright position.

A form of muscular dystrophy that is characterized by progressive
weakness and muscle fiber degeneration without evidence of nerve
involvement or degeneration of nerve tissue; also known as Duchenne’s
muscular dystrophy.

Muscles that attach to the bones of the skeleton; also known as striated
muscle. Skeletal muscles act voluntarily.



smooth muscle

striated muscle
(STRY-ay-ted muscle)

tendon
(TEN-dun)

torso
(TOR-soh)

trunk

visceral muscle
(VISS-er-al muscle)

viscer/o = pertaining to the
internal organs of

the body

voluntary muscle

(VOL-un-ter-ee muscle)
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Muscles found in the walls of hollow organs and tubes such as the stom-
ach, intestines, respiratory passageways, and blood vessels; also known
as visceral muscles. Smooth muscles act involuntarily.

Muscles that have a striped appearance when viewed under a micro-
scope. Skeletal and cardiac muscles are examples.

A strong fibrous band of tissue that extends from a muscle, attaching it
to the bone by becoming continuous with the periosteum of the bone.

See trunk.

The main part of the body, to which the head and the extremities are
attached; also called the torso.

Muscles of the internal organs. See also smooth muscle.

Muscles (such as skeletal muscles) that operate under conscious control.
Those that are responsible for movement of the face, eyes, tongue, and
pharynx are under voluntary control.

ts (Muscles)

Word Elemen
TN

o +=Th |~
L H— T

Word Element
bi-
biceps

bucc/o
buccal

dors/o
dorsal

dys-
dystonia

electr/o
electromyogram

The following word elements pertain to the muscular system. As you
review the list, pronounce each word element aloud twice and check the
box after you “say it.” Write the definition for the example term given for
each word element. Use your medical dictionary to find the definitions of
the example terms.

Pronunciation “Say If° Meaning

BYE [] two, double
BYE-seps

BUCK-o0h [] cheek

BUCK-al

DOR-soh [] back

DOR-sal

DIS L] bad, difficult, painful,
dis-TOH-nee-ah disordered
ee-LEK-troh [] electrical, electricity

ee-lek-troh-MY-oh-gram
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Word Element

fasci/o
fasciotomy

fibr/o
fibroma

-graphy
electroneuromyography

-itis
myositis

leiomy/o
leiomyofibroma

my/o
myalgia

pector/o
pectoral

rhabdomy/o
rhabdomyosarcoma

tri-
triceps

troph/o
dystrophy

Pronunciafion “Say It" Meaning
FASH-ee-oh [ band of fibrous
fash-ee-OTT-oh-mee tissue

FIH-broh L] fiber
fih-BROH-mah

GRAH-fee L] process of recording
ee-lek-troh-noo-roh-my-OG-

rah-fee

EYE-tis [] inflammation
my-oh-SIGH-tis

lye-oh-MY-oh [] smooth muscle
lye-oh-my-oh-fih-BROH-mah

MY-oh [] muscle
my-AL-jee-ah

peck-TOR-oh [] pertaining to the
PECK-toh-ral chest
rab-DOH-my-oh [] striated muscle; skel-
rab-doh-my-oh-sar-KOH-mah etal muscle

TRY [] three

TRY-seps

TROH-foh [] development

DIS-troh-fee

Pathologlcal Conditions (Muscles)

Diseases and disorders of the muscles may occur at any age. Some
conditions are chronic and may require medications, treatments, and
possibly surgery to correct the injury. Others may be disease conditions
with which the individual will live throughout his or her life. As you
study the pathological conditions of the muscular system, note that
the basic definition is in bold print—followed by a detailed descrip-
tion in regular print. The phonetic pronunciation is directly beneath
each term, as well as a breakdown of the component parts of the term
where applicable.

muscular dystrophy

(MUSS-kew-lar DIS-troh-fee)

dys- = bad, difficult, pain-
ful, disordered

troph/o = development

-y = noun ending

Muscular dystrophy is a group of genetically transmitted disorders
characterized by progressive symmetrical wasting of skeletal mus-
cles; there is no evidence of nerve involvement or degeneration of
nerve tissue. The onset of muscular dystrophy is early in life.



polymyositis
(pol-ee-my-oh-SIGH-tis)
poly- = many, much,
excessive
my/o = muscle
-itis = inflammation

rotator cuff tear
(ROH-tay-tor kuff TAIR)
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Muscle weakness is characteristic of all types of muscular dystrophy.
Diagnostic tests are performed to confirm the diagnosis of muscular
dystrophy. These findings include elevated enzyme tests (CPK), abnormal
muscle biopsy results, and an abnormal electromyogram.

There are numerous types of muscular dystrophy. One of the most
common types is Duchenne’s muscular dystrophy, with symptoms
generally appearing by the age of three. As the disease progresses, the
muscles atrophy (waste away) and contractures form. Muscle tissue
is replaced with fat as the muscle fibers degenerate. The muscle weak-
ness may first appear as pelvic girdle weakness, and then progress to
include weakness of the shoulder muscles. It will finally involve extreme
weakness of all muscles, including those controlling respiration. Scoliosis
is common in the late stages of muscular dystrophy.

Treatment includes exercise programs, possible corrective surgery for the
scoliosis, braces to support the weakened muscles, and breathing exercises.
The progression of Duchenne’s muscular dystrophy is rapid, with death
resulting from respiratory complications occurring in late adolescence.

Polymyositis is a chronic, progressive disease affecting the skeletal
(striated) muscles. It is characterized by muscle weakness of hips
and arms and degeneration (atrophy).

The disease is termed dermatomyositis when the patient also has a rash
on the face, neck, shoulders, chest, and upper extremities. This chronic
disease is also characterized by periods of remission (“symptom free”) and
relapse (symptoms return).

The onset of polymyositis is gradual, with patients first experiencing
weakness of the hips and shoulders. They may have difficulty getting out
of a chair or the bathtub, difficulty climbing stairs, or difficulty reaching
for things on the upper shelf of a cabinet or closet. They may experi-
ence arthralgia (painful joints) accompanied by edema. As the disease
progresses, the neck muscles may become so weak that the patient may not
be able to raise his or her head from the pillow.

The cause of polymyositis is unknown. It is thought to be caused by an
autoimmune reaction. It occurs twice as often in women as in men, and
appears most commonly between the ages of 40 and 60.

Treatment includes high doses of corticosteroids and immunosuppressive
drugs, along with reduction of the patient’s activities until the inflam-
mation subsides. Response to treatment has resulted in long satisfactory
periods of remission in some patients and recovery in others.

A tear in the muscles that form a “cuff” over the upper end of the
arm (head of the humerus). See Figure 7-5. The rotator cuff helps
to lift and rotate the arm and to hold the head of the humerus in

place during abduction of the arm.



200 CHAPTER 7

Bursa

Rotator
cuff

/
i
'H"\H

Figure 7-5 Rotator cuff tear

The individual may experience sudden acute pain, a snapping sensation,
and weakness in the arm if a rotator cuff tear develops acutely due to an
injury. If the tear has a gradual onset due to repetitive overhead activity
or wear and degeneration of the tendon, the pain may be mild at first and
noticeable only with the overhead activities. The pain may become more
evident over time, and raising the arm to reach to overhead level may
become difficult.

Work activities that cause the individual to raise the arms overhead (such
as construction work, painting, or stocking shelves, and physical activities
such as swimming, pitching, and playing tennis) may cause rotator cuff
tears. It is more common in people over the age of 40, but may also occur
in younger individuals following acute trauma or the repetitive work or
physical activities described previously.

Treatment may consist of conservative measures such as rest and limited
overhead activity, placing the arm in a sling, use of nonsteroidal anti-
inflammatory medications, and ice/heat applications while the tear heals.
Recovery may take several weeks or months. If conservative measures are
not successful or there is a complete tear, surgery is indicated to repair the
tear. After surgery, the individual’s arm is usually immobilized with a sling
for several weeks. Progressive physical therapy is started toward the end of
the first week to restore full use of the arm

strains A strain is an injury to the body of the muscle or attachment of
the tendon, resulting from overstretching, overextension, or misuse
(i.e., @ “muscle pull”). Vigorous exercise may cause intense muscle
strain when the individual is unaccustomed to this type of activity.
Chronic muscle strain may result from repetitious muscle overuse.

Strains may vary from mild to severe. Patient symptoms may vary from
the gradual onset of muscle spasms, some discomfort, and decreased
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motion of the affected area (with no bruising) to severe muscle spasms,
intense pain and tenderness, a sensation of a “sudden tearing” in the area,
and swelling. An X-ray of the affected area may be ordered to rule out the
possibility of a fracture.

Treatment includes rest, ice packs to the affected area for the first 24
to 48 hours to decrease the swelling, compression of the area with an
elastic bandage to prevent swelling, and elevation of the affected part.
Muscle relaxants may be prescribed if the muscle spasms continue after
the injury.

The healing process for a muscle strain may take four to six weeks.
Activity should be limited during this time to avoid a recurrence of injury.
For a comparison of sprains and strains, see Table 7-1, page 216.

Diagnostic Techniques, Treatments, and Procedures

(Muscles)

muscle biopsy
(muscle BYE-op-see)

electromyography
(ee-lek-troh-my-0G-rah-fee)
electr/o = electrical,
electricity
my/o = muscle
graph/o = record
-y = noun ending

Muscle biopsy is the extraction of a specimen of muscle tissue,
through either a biopsy needle or an incisional biopsy, for the pur-
pose of examining it under a microscope. Muscle biopsy may be per-
formed for the purpose of diagnosing muscle atrophy (as in muscular
dystrophy) or for diagnosing inflammation (as in polymyositis).

If an incisional biopsy of muscle tissue is needed, the procedure is carried
out under local anesthesia. A surgical incision is made and the desired
specimen is obtained. A pressure dressing is applied after the procedure.
The affected extremity is immobilized for a period of 12 to 24 hours after
the procedure. The biopsy is usually taken from the deltoid or quadriceps
muscles.

If a needle biopsy of muscle tissue is needed, the procedure is carried out
under local anesthesia. The biopsy needle is inserted, the inner trochar
is removed, and the specimen is aspirated. Usually a Band-Aid over the
biopsy site is the only dressing needed.

Electromyography is the process of recording the strength of the
contraction of a muscle when it is stimulated by an electric
current.

The procedure is performed using either a surface electrode applied to
the skin or a needle electrode inserted into the muscle. The muscle is
electrically stimulated and the response is recorded with an oscilloscope
(an instrument that displays a visual representation of electrical variations
on a fluorescent screen).
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reviations (Muscles)

1mon Abb

Abbreviafion Meaning

IM intramuscular

MD muscular dystrophy
DTR deep tendon reflexes
EMG electromyography

OVERVIEW OF
JOINTS

We have discussed the skeletal system (our means of support and
structure) and the muscular system, our means of movement. Now
let’s take a look at the system that determines our degree of move-
ment: the joints of the body. A joint is a point at which two individual
bones connect. It is also called an articulation. The type of joint
present between the bones determines the range of motion for that
body part. When we think of the joints of the body, we usually think
of those that permit considerable movement, making it possible for
us to perform the many activities of our day-to-day life. Some of the
joints, however, allow no movement. Sutures are immovable joints.
Their purpose is to bind bones together. Other joints permit only
limited motion. For example, the joints between the vertebrae of
the spinal column provide strong support to the spinal column while
allowing a narrow range of movement. Let’s continue our study by
discussing some of the different classifications of joints.

oints

_Classific_ations of ]

- =

Joints may be classified according to their structure or according to their
function. The structural classification is based on the type of connective
tissue that joins the bones or by the presence of a fluid-filled joint capsule.
The functional classification is based on the degree of movement allowed.
Examples of the joint classifications follow.

Structural Classification

The following is a listing of joints according to the type of connective
tissue that joins the bones together.

fibrous joint
(FIH-bruss or FYE-bruss)

In a fibrous joint, the surfaces of the bones fit closely together and
are held together by fibrous connective tissue (as in a suture between
the skull bones). This is an immovable joint. See Figure 7-6.



cartilaginous joint
(car-tih-LAJ-ih-nus)

synovial joint
(sin-OH-vee-al)
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Sutures
(fibrous
joints)

Figure 7-6 Fibrous joint

Symphysis

Figure 7-7 Cartilaginous joint

In a cartilaginous joint, the bones are connected by cartilage—as in
the symphysis (joint between the pubic bones of the pelvis). This type
of joint allows limited movement. See Figure 7-7.

In a synovial joint (Figure 7-8), the bones have a space between
them called the (1) joint cavity. The joint cavity is lined with a

(2) synovial membrane, which secretes a thick lubricating fluid called
the synovial fluid. The bones of the synovial joint are held together by
ligaments. The surfaces of the connecting bones are protected by a
thin layer of cartilage called the (3) articular cartilage. A synovial
joint allows free movement.

Located near some synovial joints are small sacs containing synovial fluid.
Each sac, called a (4) bursa, lubricates the area around the joint where
friction is most likely to occur. A bursa tends to be associated with bony
prominences, such as the elbow, knee, or shoulder.
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hinge joint
(HINJ joint)

Back-
and-forth
movement

Ulna

ball-and-socket joint

Femur

(2) Synovial (1) Synovial

membrane (joint) cavity
(4) Bursa

(3) Articular

cartilage Patella

(1) Synovial
(joint) cavity

(4) Bursa
Tibia

Figure 7-8 Synovial joint and bursa

Functional Classification

The synovial joints are the freely movable joints. The action of these
joints allows us to bend, stand, turn, run, jump, and walk—all movements
necessary in carrying out our day-to-day routines of life. Two types of
synovial joints (based on the amount of movement they permit) are the
hinge joint and the ball-and-socket joint.

o(ONCEPT CONNECTIONe

Experience this concept visually! Watch the Synovial Joints animation on

your StudyWARE™ CD-ROM.

A hinge joint allows movement in one direction—a back-and-forth
type of motion. An example of a hinge joint is the elbow. See Figure 7-9.

Figure 7-9 Hinge joint

A ball-and-socket joint allows movements in many directions around a
central point. A ball-shaped head that fits into the concave depression
of another bone allows the bone with the ball-shaped head to move in
many directions. Examples of a ball-and-socket joint are the shoulder
joint and the hip joint. See Figure 7-10.
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llium

Femur

Movement
in many

directions .
Figure 7-10 Ball-and-socket joint

Movements of Joints

The coordination of the muscular contractions and the range of motion
of the joints allows for the many movements of the body. The joints allow
the bending or extending of the elbow, the stooping to pick up an object
from the floor, the fine finger grasp to pick up a small object, the turning
of one’s head, and so on. Let’s take a look at some of the various move-
ments of the synovial joints. Each description includes a “Do This” section
designed to have the learner perform the range-of-motion exercise being
discussed by participating in the exercise. For a visual reference, as you
study these movements, refer to Figures 7-11A through F.

flexion Flexion is a bending motion. It decreases the angle between two

(FLEK-shun) bones. (Do This: Bend your right elbow and touch the side of your neck
with your fingertips. By bending the elbow, you decreased the angle
between the lower arm bones and the upper arm bone by bringing them
closer together. Keep your arm in this position as you read the next
movement description.)

Abduction

Flexion

Extension Adduction

Rotation

(A) (B) (©)

Dorsiflexion

Pronation

Supination Plantar flexion Circumduction
(D) (E) (F)

Figure 7-11 Movement of joints
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extension
(eks-TEN-shun)

abduction
(ab-DUCK-shun)

adduction
(ad-DUCK-shun)

rotation
(roh-TAY-shun)

supination
(soo-pin-NAY-shun)

pronation
(proh-NAY-shun)

dorsiflexion
(dor-see-FLEK-shun)

plantar flexion

(PLAN-tar FLEK-shun)

circumduction
(sir-kum-DUCK-shun)

Extension is a straightening motion. It increases the angle between
two bones. (Do This: Remove your fingertips from the side of your neck
and straighten your right arm, extending it as if you were going to shake
someone’s hand. You may now relax your arm. By completing this move-
ment, you increased the angle between the lower arm bones and the
upper arm bone by moving them farther apart.)

Abduction is the movement of a bone away from the midline of the
body. (Do This: Raise your left arm out from your side until it is almost
parallel with your left shoulder. You may now relax your arm. This action
moved your arm away from the midline of your body, thus accomplishing
the movement of abduction.)

Adduction is the movement of a bone toward the midline of the

body. (Do This: First, place both of your hands on top of your head. Now
remove your hands from the top of your head and return them to your
side. This action moved your arms toward the midline of your body, thus
accomplishing the movement of adduction.)

Rotation is the movement that involves the turning of a bone on

its own axis. (Do This: Turn your head from side to side as if to say
“no.” This twisting or turning of the head accomplishes the movement of
rotation; that is, rotation of the neck.)

Supination is the act of turning the palm up or forward. (Do This:

Place your right hand out, as if to receive change from a cashier. This
upward turning of your palm is called supination. Next, place your hands by
your side, arms relaxed; turn your palms so they face forward. This forward
turning of your palms is also called supination.)

Pronation is the act of turning the palm down or backward. (Do

This: Place your left hand out, as if to show a ring you are wear-
ing. This downward turning of your palm is called pronation. Next,
place your hands by your side, arms relaxed. Turn your palms so
that they face backward. This backward turning of your palms is
also called pronation.)

Dorsiflexion of the foot narrows the angle between the leg and the
top of the foot (i.e., the foot is bent backward, or upward, at the
ankle).

Plantar flexion of the foot increases the angle between the leg and
the top of the foot (i.e., the foot is bent downward at the ankle, with
the toes pointing downward, as in ballet dancing).

Circumduction is the movement of an extremity around in a circular
motion. This motion can be performed with ball-and-socket joints,
as in the shoulder and hip. (Do This: Extend your right arm out
beside your body and move your arm around in a circular motion.
When you do this, you are performing a circumduction motion using
your shoulder joint.)
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abduction
(ab-DUCK-shun)

ab- = from, away from

adduction
(ad-DUCK-shun)

ad- = toward, increase

arthralgia

(ar-THRAL-jee-ah)
arthr/o = joint
-algia = pain

articular cartilage
(ar-TIK-yoo-lar CAR-tih-laj)
articulation joint
(ar-tik-yoo-LAY-shun)

ball-and-socket joint

bunion

bunionectomy
(bun-yun-ECK-toh-mee)

-ectomy = surgical removal

bursa

(BER-sah)
burs/o = bursa
-a = noun ending

closed manipulation

closed reduction

crepitation
(crep-ih-TAY-shun)

dorsiflexion
(dor-see-FLEK-shun)
dors/i = back

extension
(eks-TEN-shun)

The following vocabulary terms are frequently used when discussing the
joints.

Movement of a bone away from the midline of the body.

Movement of a bone toward the midline of the body.

Joint pain.

Thin layer of cartilage protecting and covering the connecting surfaces
of the bones.

The point at which two bones come together.

A joint that allows movements in many directions around a central
point.

Abnormal enlargement of the joint at the base of the great toe.

Surgical removal of a bunion; removing the bony overgrowth and the
bursa.

A small sac that contains synovial fluid for lubricating the area around
the joint where friction is most likely to occur.

The manual forcing of a joint back into its original position without
making an incision; also called closed reduction.

See closed manipulation.

Clicking or crackling sounds heard upon joint movement.

Dorsiflexion of the foot is bending the foot backward, or upward, at the
ankle.

A straightening motion that increases the angle between two bones.
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flexion
(FLEK-shun)

ganglionectomy

(gang-lee-on-ECK-toh-mee)
ganglion/o = ganglion
-ectomy = surgical removal

hinge joint
(HINTJ joint)

joint cavity

kyphosis
(kye-FOH-sis)
kyph/o = humpback; pertain-
ing to a hump
-osis = condition

ligaments
(LIG-ah-ments)

malaise
(mah-LAYZ)

needle aspiration
(needle ass-per-AY-shun)

photosensitivity

(foh-toh-sen-sih-TIH-vih-tee)

plantar flexion
(PLAN-tar FLEK-shun)

pronation
(proh-NAY-shun)

rotation
(roh-TAY-shun)

sciatica
(sigh-AT-ih-kah)

subluxation
(sub-luks-AY-shun)

supination
(soo-pin-AY-shun)

suture
(soo-cher)

synovial fluid
(sin-OH-vee-al)

A bending motion that decreases the angle between two bones.

Surgical removal of a ganglion.

A joint that allows movement in one direction; a back-and-forth
motion.

The space between two connecting bones.

Humpback.

Connective tissue bands that join bone to bone, offering support to the
joint.

A vague feeling of weakness.

The insertion of a needle into a cavity for the purpose of withdrawing
fluid.

Increased reaction of the skin to exposure to sunlight.

Plantar flexion of the foot is bending the foot downward, at the ankle, as
in ballet dancing.

The act of turning the palm down or backward.

The turning of a bone on its own axis.

Inflammation of the sciatic nerve, marked by pain and tenderness along
the path of the nerve through the thigh and leg.

An incomplete dislocation.

The act of turning the palm up or forward.

An immovable joint.

A thick lubricating fluid located in synovial joints.



synovial membrane
(sin-OH-vee-al MEM-brayn)

viscous
(VISS-kus)
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The lining of a synovial joint cavity.

Sticky; gelatinous.

ts (Joints)

Wo

S

Word Element

ankyl/o
ankylosis

arthr/o
arthritis

articul/o
articular

burs/o
bursitis

-centesis
arthrocentesis

-desis
arthrodesis

-gram
arthrogram

-graphy
arthrography
-itis
tendinitis

ligament/o
ligamental

oste/o
osteoarthritis

-plasty
arthroplasty

The following word elements pertain to the joints. As you review the list,
pronounce each word element aloud twice and check the box after you “say
it” Write the definition for the example term given for each word element.
Use your medical dictionary to find the definitions of the example terms.

Pronunciation “Sayg 1tT  Meaning
ANG-kih-loh [] stiff
ang-kih-LOH-sis

AR-throh joint
ar-THRY-tis

ar-TIK-yoo-loh joint
ar-TIK-yoo-lar

BER-soh bursa

ber-SIGH-tis

sen-TEE-sis
ar-throh-sen-TEE-sis

surgical puncture

O N

DEE-sis binding or surgical
ar-throh-DEE-sis fusion

-GRAM record or picture
AR-thro-gram

GRAH-fee process of recording
ar-THROG-rah-fee

EYE-tis [ inflammation
ten-din-EYE-tis

lig-ah-MEN-toh [ ligament
lig-ah-MEN-tal

OSS-tee-oh [ bone
oss-tee-oh-ar-THRY-tis

PLAS-tee L] surgical repair

AR-throh-plas-tee
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Word Element

-scopy
arthroscopy

ten/o, tendin/o, tend/o
tenosynovitis

Pronunciation “Say It Meaning
SKOH-pee [ process of viewing
ar-THROS-koh-pee with an endoscope
TEN-oh, ten-DIN-oh, TEN- [ tendon

doh,

ten-oh-sin-oh-VY-tis

Pathologlcal Conditions (Joints)

As you study the pathological conditions of the joints, note that the basic
definition is in bold print (followed by a detailed description in regular
print). The phonetic pronunciation is directly beneath each term, as well
as a breakdown of the component parts of the term where applicable.

adhesive capsulitis
(add-HE-sive cap-sool-EYE-tis)

Adhesive capsulitis is a shoulder condition characterized by
stiffness of the shoulder, limited shoulder movement, and pain;
also known as “frozen shoulder.” The condition may be idiopathic
(cause unknown) or may be due to an underlying cause, such as
trauma, osteoarthritis, or systemic diseases. Adhesive capsulitis
is divided into three stages: the painful stage, the adhesive stage,
and the recovery stage.

@ During the painful stage, the individual will experience pain with move-
ment and increasing stiffness of the shoulder. He/she may actually notice
a decreased ability to reach behind the back, as in fastening a garment or
removing something from a back pocket. Muscle spasms may occur, and
the individual may have increasing pain at night as well as at rest.

¢ During the adhesive stage of the condition, the individual usually expe-
riences less pain but has increased stiffness and limitation of move-
ment. The pain is less intense and may decrease at night and while at
rest. However, discomfort may be noted with extreme ranges of shoul-
der movement.

¢ During the recovery stage, there is decreased pain (with noticeable
restriction of shoulder movement). This phase is self-limiting (usually
one to three months), and there is a gradual and spontaneous increase
in range of motion in the shoulder.

The goal of treatment for adhesive capsulitis is to reduce the pain and
restore the shoulder mobility. Treatment includes ice to decrease pain,
non-steroidal anti-inflammatory drugs (NSAIDS) to reduce inflamma-
tion, and physical therapy and exercise to enhance joint movement.

arthritis

(ar-THRY-tis)
arthr/o = joint
-itis = inflammation

Arthritis is inflammation of joints.

The discussion of arthritis will be limited to four types: ankylosing spon-
dylitis, gout, osteoarthritis, and rheumatoid arthritis (entries are listed
alphabetically).



ankylosing spondylitis
(ang-kih-LOH-sing
spon-dil-EYE-tis)

ankyl/o = stiff

spondyl/o = spine; vertebra

-itis = inflammation

bunion (hallux valgus)

(BUN-yun) (HAL-uks VAL-gus)

dislocation
(diss-loh-KAY-shun)
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Ankylosing spondylitis is a type of arthritis that affects the
vertebral column and causes deformities of the spine.

It is also known as Marie-Strumpell disease and as rheumatoid
spondylitis. Patient symptoms include other joint involvement, arthralgia
(pain in the joints), weight loss, and generalized malaise (weakness). As
the disease progresses, the spine becomes increasingly stift—with fusion
of the spine into a position of kyphosis (humpback). Treatment includes
anti-inflammatory medications to decrease the inflammation and relieve
the pain, and physical therapy to keep the spine as straight as possible and
promote mobility.

A bunion, or hallux valgus, is an abnormal enlargement of the joint
at the base of the great toe. See Figure 7-12.

The great toe deviates laterally, causing it to either override or undercut
the second toe. As the condition worsens, the bony prominence enlarges at
the base of the great toe—causing pain and swelling of the joint.

A bunion often occurs as a result of arthritis or as a result of chronic
irritation and pressure from wearing poorly fitting shoes, although it can
be congenital. Treatment for a bunion may include application of pad-
ding between the toes or around the bunion to relieve pressure when
wearing shoes, medications to relieve the pain and inflammation, or a
bunionectomy (which involves removal of the bony overgrowth and the
bursa).

A dislocation is the displacement of a bone from its normal
location within a joint, causing loss of function of the joint.

If the dislocation is not complete (i.e., the bone is not completely out of its
joint), it is termed a partial dislocation or subluxation. A dislocation can
occur in any synovial joint but is more common in the shoulder, fingers,
hip, and knee.

Bunion

Q Bunion

-]
Q)AS

— )

Figure 7-12 Bunion
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ganglion
(GANG-lee-on)

gout
(GOWT)

Dislocations are most often the result of an injury that exerts a force great
enough to tear the joint ligaments (remember that the ligaments hold the
bones in place at the joint). If this happens, the joint will be extremely
painful, there will be rapid swelling at the site, the shape of the joint will
be altered, and the patient will be unable to move the joint without severe
pain.

Treatment involves the closed manipulation, or reduction, of the joint
(forcing it back into its original position). This should be performed by
a physician as soon after the dislocation as possible (within 30 minutes)
because of the extensive swelling that occurs with a dislocation. Prior to
the procedure, a sedative is administered intravenously to the patient.
The procedure may be performed under local or general anesthesia. After
the joint is returned to its normal position, it is immobilized with a cast,
splint, or bandage until healing takes place.

A ganglion is a cystic tumor developing on a tendon; sometimes
occurring on the back of the wrist. See Figure 7-13.

The ganglion, which is filled with a jellylike substance, surfaces as
a smooth lump just under the skin. It can be painless or somewhat
bothersome to the wrist movements.

Treatment for a ganglion is unwarranted if the patient is not experienc-
ing pain, disfigurement, or interference with wrist function. If, however,
these symptoms are present and the patient is experiencing discomfort
from the ganglion a ganglionectomy (surgical removal of a ganglion) can
be performed. The physician may favor a needle aspiration procedure to
remove the fluid from within the cyst, followed by injection of cortisone.

Gout is a form of acute arthritis that is characterized by
inflammation of the first metatarsal joint of the great toe.

It is an hereditary disease in which the patient does not metabolize uric acid
properly. Large amounts of uric acid accumulate in the blood and in the
synovial fluid of the joints. (The body produces uric acid from metabolism of
ingested purines in the diet, especially from eating red meats.) The uric acid
crystals are responsible for the inflammatory reaction that develops in the
joint, causing intense pain. The pain reaches a peak after several hours and then
gradually declines. The attack may be accompanied by a slight fever and chills.

Ganglion

Figure 7-13 Ganglion



herniated disk
(HER-nee-ay-ted disk)

Lyme disease
(LYME dih-ZEEZ)
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Treatment for gout may include bed rest, immobilizing the affected part,
and application of a cold pack (if the area is not too painful to touch).
Anti-inflammatory medications may be given to lessen the inflamma-
tion of the area; analgesics may be given to relieve the pain; and medica-
tions, such as allopurinol, may be prescribed to lower the uric acid level
in the blood. The patient will be instructed to avoid eating foods high
in purine (i.e., decrease the intake of red meat) and to increase fluid
intake.

A herniated disk (herniated nucleus pulposus) is the rupture of
the central portion, or nucleus, of the disk through the disk wall
and into the spinal canal. A herniated disk is also called a ruptured
disk or a slipped disk. See Figure 7-14.

Herniation may occur as a result of injury, an abrupt movement, or a
degeneration of the vertebrae—or it may be the result of accumulated
trauma to the vertebrae. It occurs most often between the fourth and fifth
lumbar vertebrae.

When a herniation occurs, the patient may experience a severe, burning,
or knifelike pain that worsens on movement. This would indicate pressure
on the spinal nerves. If the sciatic nerve is being pinched, the pain will
radiate down the buttocks and back of the leg. This is known as sciatica.

Treatment consists of conservative measures such as bed rest, analgesics to
relieve the pain, muscle relaxants, and physical therapy. If this approach is
not successful, surgical intervention may become necessary to remove the
herniated disk.

Lyme disease is an acute recurrent inflammatory infection
transmitted through the bite of an infected deer tick.

Spine of vertebra

root

Nucleus —————
X

~

Bulging nucleus
creates pressure
on spinal nerves

Figure 7-14 Herniated disk
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osteoarthritis

(oss-tee-oh-ar-THRY-tis)
oste/o = bone
arthr/o = joint
-itis = inflammation

It is characterized by a circular rash (a red, itchy rash with a circular center)
and influenza-like symptoms: weakness, chills, fever, headaches, and muscle
or joint pain. If these symptoms occur following a camping or hiking trip,
the possibility of Lyme disease should be considered. The individual should
inspect his or her skin for the presence of a tick, and remove it if one is
found.

Treatment with antibiotics, such as tetracycline, is usually effective. Medications
will also be given to relieve the fever, headaches, and muscle or joint pain.

Osteoarthritis is also known as degenerative joint disease. It is the
most common form of arthritis and results from wear and tear on the
joints, especially weight-bearing joints such as the hips and knees.

As this chronic disease progresses, the repeated stress to the joints results
in degeneration of the joint cartilage. The joint space becomes narrower,
taking on a flattened appearance. See Figure 7-15.

Symptoms include joint soreness and pain; stiffness, especially in the
mornings; and aching, particularly with changes in the weather. Joint
movement may elicit clicking or crackling sounds, known as crepitation.
The patient may also experience a decrease in the range of motion of a
joint and increased pain with use of the joint.

The objectives of treatment for osteoarthritis are to reduce inflamma-
tion, lessen the pain, and maintain the function of the affected joints.
Osteoarthritis cannot be cured. Medications may be prescribed to reduce
the inflammation and to relieve the pain. Physical therapy may be
prescribed to promote the function of the joint. If the condition becomes
severe, joint replacement surgery may become necessary.

Loose cartilage
particles

Degeneration
of cartilage

Joint space
narrowing

Loss of cartilage

Figure 7-15 Osteoarthritis (knee joint)



rheumatoid arthritis
(ROO-mah-toyd ar-THRY-tis)
arthr/o = joint
-itis = inflammation
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Rheumatoid arthritis is a chronic, systemic, inflammatory disease
that affects multiple joints of the body—mainly the small periph-
eral joints, such as in those of the hands and feet.

Larger peripheral joints such as the wrists, elbows, shoulders, ankles,
knees, and hips may also be affected. This disease usually occurs in
people between the ages of 20 and 40 and is characterized by periods
of remission and relapse. Women are affected two to three times more
often than men.

Rheumatoid arthritis is characterized by joint pain, stiffness, limitation of
movement, and fatigue. The patient usually experiences pain upon arising
in the morning and after periods of idleness. The joints of the hands and
feet are usually swollen and painful. Characteristic changes in the hands
and fingers include ulnar deviation at the metacarpophalangeal (MCP)
joints. A condition known as swan neck deformity is also associated with
rheumatoid arthritis. It is characterized by hyperextension of the proxi-
mal interphalangeal (PIP) joint with compensatory flexion of the distal
interphalangeal (DIP) joint. See Figure 7-16.

The main objectives of treatment for rheumatoid arthritis are to reduce the
inflammation and pain in the joints, to maintain the function of the joints,
and to prevent joint deformity. Treatment includes salicylates—such as
aspirin, to relieve the pain and inflammation (given in high doses)—
rest, and physical therapy. If aspirin is not tolerated well, nonsteroidal
anti-inflammatory medications may be given to relieve the inflammation.
Joint replacement surgery may become necessary for advanced cases of
rheumatoid arthritis.

Figure 7-16 Rheumatoid hand deformity
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sprains

systemic lupus erythematosus
(sis-TEM-ic LOO-pus er-
ih-them-ah-TOH-sis)

A sprain is an injury involving the ligaments that surround and
support a joint, caused by a wrenching or twisting motion.

Movements, such as those associated with sports activities that overstress
a joint or trying to break a fall, can be the cause of sprains to the upper
extremities. Movements that twist the ankle, causing it to invert (turn
inward), can be the cause of a sprained ankle. Movements such as whip-
lash (a sudden jerking or violent back-and-forth movement of the head
and neck) can cause a cervical sprain.

A sprain can vary from mild (the ligament is not weakened because only
a few fibers are torn) to severe (the ligament is completely torn, either
away from its attachment or within itself, with resultant tissue bleeding).
If the sprain is severe, the patient may indicate a feeling that something
has snapped or torn, and that the joint feels loose. The affected area will be
tender to the touch. Other symptoms include swelling, decreased motion,
severe pain, and discoloration. Increased tissue swelling following the
injury will result in disability of the affected area.

Immediate treatment includes elevating the injured joint and applying ice to
the area to prevent swelling. An X-ray of the affected area may be ordered to
rule out the possibility of a fracture. The joint may be immobilized with either
a splint or a cast. For a less severe sprain, taping the joint may be sufficient.

The healing process for a severe sprain may take four to six weeks. The
joint may be immobilized for three to four weeks. Activity should be
limited during this time to avoid recurrence of injury. Table 7-1 compares
sprains and strains.

Systemic lupus erythematosus is a chronic inflammatory connective-
tissue disease affecting the skin, joints, nervous system, kid-
neys, lungs, and other organs. The most striking symptom of

the disease is the “butterfly rash” that appears on both cheeks,
joined by a narrow band of rash across the nose. See Figure 7-17.

The disease may begin acutely with fever, arthritic joint pain, and weakness,
or it may develop over the course of years with periodic fever and weakness.
The butterfly rash covers both cheeks and connects by crossing the nose.
The rash is aggravated by exposure to the sun (photosensitivity).

Table 7-1 Sprains V. Strains
Defined Common Sites Cavses symproms

Sprain Injury involving the | Knee, ankle Wrenching Pain, swelling, decreased
ligaments that sur- or twisting motion, and some disability of
round and support motion affected area
a joint

Strain Injury to the body Lower back, cer- | Overstretching, | Pain, localized tenderness,

of the muscle or
attachment of a
tendon

vical regions of overextension possible muscle spasms, and
the spine or misuse decreased motion of affected
area
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Figure 7-17 Butterfly rash often seen in SLE

Mild cases of lupus may be treated with anti-inflammatory medicines,
including aspirin, to control the joint pain and fever. More severe cases
may be treated with corticosteroid medications.

Diagnostic Techniques, Treatments, and Procedures

)

arthrocentesis
(ar-throh-sen-TEE-sis)

arthr/o = joint

-centesis = surgical puncture

arthrogram

(AR-thro-gram)
arthr/o = joint
-gram = record

arthrography
(ar-THROG-rah-fee)

arthr/o = joint

-graphy = process of recording

An arthrocentesis is the surgical puncture of a joint with a needle
for the purpose of withdrawing fluid for analysis.

A local anesthetic is used and the puncture needle is inserted using ster-
ile technique. Normal synovial fluid is clear, straw colored, and slightly
sticky. When mixed with glacial acetic acid, it will form a white viscous
(sticky) clot. When inflammation is present, as in rheumatoid arthritis, the
synovial fluid will be watery and cloudy. The mixture of synovial fluid with
the glacial acetic acid will result in a clumplike clot that is easily broken.

An arthrogram is an X-ray of a joint after injection of a contrast
medium.

Arthrography is the process of X-raying the inside of a joint, after
a contrast medium (a substance that makes the inside of the joint
visible) has been injected into the joint.
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arthroplasty
(AR-throh-plas-tee)
arthr/o = joint
-plasty = surgical repair

Arthroplasty is the surgical reconstruction (repair) of a joint.

It involves the surgical reconstruction or replacement of a painful, degen-
erated repair joint to restore mobility. It is used as a treatment method for
osteoarthritis and rheumatoid arthritis, as well as to correct congenital
deformities of the joint.

arthroscopy
(ar-THROSS-koh-pee)

arthr/o = joint

-scopy = process of viewing

Arthroscopy is the visualization of the interior of a joint using an
endoscope.

A specially designed endoscope is inserted through a small incision into
the joint. This procedure is used primarily with knee problems and is
useful for obtaining a biopsy of cartilage or synovial membrane for
analysis. See Figure 7-18.

rheumatoid factor
(ROO-mah-toyd factor)

The rheumatoid factor test is a blood test that measures the
presence of unusual antibodies that develop in a number of con-
nective tissue diseases, such as rheumatoid arthritis.

erythrocyte sed rate
(eh-RITH-roh-sight sed rate)
erythr/o = red
cyt/o = cell
-e = noun ending

The erythrocyte sedimentation (sed) rate (ESR) is a blood test that
measures the rate at which erythrocytes (red blood cells) settle to
the bottom of a test tube filled with unclotted blood.

Elevated sed rates are associated with inflammatory conditions. The
more elevated the sed rate the more severe the inflammation. This test
may be helpful in determining the degree of inflammation in rheuma-
toid arthritis.

(A) Arthroscope in use

(B) Internal view of the knee
during arthroscopy

Fioure 7-18 Arthroscopy of the knee
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3T

Common Abbreviations (Joints)

[ = '|

Abbreviation Meaning Abbreviation Meaning

DIP distal interphalangeal (joint) OA osteoarthritis

ESR (sed rate) erythrocyte sedimentation rate ~ PIP proximal interphalangeal (joint)
HNP herniated nucleus pulposus RA rheumatoid arthritis

LLE left lower extremity RF rheumatoid factor

LUE left upper extremity RLE right lower extremity

MCP metacarpophalangeal (joint) RUE right upper extremity

MTP metatarsophalangeal (joint) SLE systemic lupus erythematosus

Written and Audio Terminology Review

Review each of the following terms from this chapter. Study the spelling of
each term and write the definition in the space provided. If you have the
Audio CD available, listen to each term, pronounce it, and check the box
once you are comfortable saying the word. Check definitions by looking
the term up in the glossary/index.

Term Pronunciafion Definition
abduction [ ] ab-DUCK-shun
adduction [ ] ad-DUCK-shun
ankylosing spondylitis | | ang-kih-LOH-sing
spon-dil-EYE-tis
ankylosis | ang-kih-LOH-sis
arthralgia [ ] ar-THRAL-jee-ah
arthritis L | ar-THRY-tis
arthrocentesis | | ar-throh-sen-TEE-sis
arthrodesis | | ar-throh-DEE-sis
arthrography [ | ar-THROG-rah-fee
arthroplasty [ ] AR-throh-plas-tee
arthroscopy L] ar-THROSS-koh-pee
articular [ | ar-TIK-yoo-lar
articular cartilage [ ] ar-TIK-yoo-lar CAR-tih-laj

n

:

\

R &
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!

Term Pronunciation Definition
articulation L] ar-tik-yoo-LAY-shun
atrophy AT-troh-fee

biceps BYE-seps

biceps brachii BYE-seps BRAY-kee-eye
buccal BUCK-al

buccinator BUCK-sin-ay-tor
bunion BUN-yun
bunionectomy bun-yun-ECK-toh-mee
bursa BER-suh

bursitis ber-SIGH-tis

cardiac muscle
cartilaginous
circumduction
contraction
contracture
crepitation
deltoid
diaphragm
dislocation
dorsal
dorsiflexion
dystonia
dystrophy
electromyogram
electromyography

electroneuromyography

erythrocyte sed rate
extension

fascia

fasciotomy

fibroma

fibrous

flexion

ool Do dodddodododndd

CAR-dee-ak muscle
car-tih-LAJ-ih-nus
sir-kum-DUCK-shun
con-TRACK-shun
con-TRACK-cher
crep-ih-TAY-shun
DELL-toyd

DYE-ah-fram
diss-loh-KAY-shun
DOR-sal
dor-see-FLEK-shun
dis-TOH-nee-ah
DIS-troh-fee
ee-lek-troh-MY-oh-gram
ee-lek-troh-my-OG-rah-fee

ee-lek-troh-noo-roh-
my-OG-rah-fee

eh-RITH-roh-sight sed rate
eks-TEN-shun

FASH-ee-ah
fash-ee-OTT-oh-mee
fih-BROH-mah

FIH-bruss or FYE-bruss
FLEK-shun




Term

ganglion
gastrocnemius
gout

hallux valgus
hamstring muscles
herniated disk
hinge joint
insertion
latissimus dorsi

leiomyofibroma

ligamental
ligaments

Lyme disease
masseter

muscle biopsy
muscular dystrophy
myalgia

myositis

needle aspiration
osteoarthritis
pectoral

pelvic girdle
photosensitivity
plantar flexion
polymyositis
pronation

pseudohypertrophic
muscular dystrophy
quadriceps femoris

rhabdomyosarcoma

rheumatoid arthritis

Pronunciafion

[]
[]
[]
[]
L]
[]
[]
[]
[]
[]
[
[]
L]
[]
[]
[]
L]
[]
[]
[]
[]
L]
[]
[]
[]
L]
[]
[]
[]
[

GANG-lee-on
gas-trok-NEE-mee-us
GOWT

HAL-uks VAL-gus
HAM-string muscles
HER-nee-ay-ted disk
HINJ joint

in-SIR-shun
lah-TIS-ih-mus DOR-sigh

lye-oh-my-oh-fih-BROH-
mah

lig-ah-MEN-tal
LIG-ah-ments

LYME dih-ZEEZ
mass-SEE-ter

muscle BYE-op-see
MUSS-kew-lar DIS-troh-fee
my-AL-jee-ah
my-oh-SIGH-tis

needle ass-per-AY-shun
oss-tee-oh-ar-THRY-tis
PECK-toh-ral

PELL-vik GER-dI
foh-toh-sen-sih-TIH-vih-tee
PLAN-tar FLEK-shun
pol-ee-my-oh-SIGH-tis
proh-NAY-shun

s00-doh-hy-per-TROH-fic
MUSS-kew-ler DIS-troh-fee

KWAHD-rih-seps
FEM-or-iss

rab-doh-my-oh-sar-KOH-
mah

ROO-mah-toyd ar-THRY-tis

Muscles and Joints

Definifion

o

—
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Term Pronunciation Definition
rheumatoid factor [ ] ROO-mah-toyd factor
rotation [ | roh-TAY-shun
sciatica [ 1 sigh-AT-ih-kah
skeletal muscle [ ] SKELL-eh-tal muscle
sternomastoid L] stir-no-MASS-toyd
striated muscle [ | STRY-ay-ted muscle
subluxation [ ] sub-luks-AY-shun
supination [ ] soo-pin-NAY-shun
suture [ ] SOO-cher
3 synovial [ | sin-OH-vee-al
—
synovial membrane [ ] sin-OH-vee-al MEM-brayn
systemic lupus [ ] sis-TEM-ic LOO-pus
S  erythrematosus er-ih-them-ah-TOH-sis
temporal L | TEM-po-ral
tendinitis | | ten-din-EYE-tis
tendon [ ] TEN-dun
B tenosynovitis [ ] ten-oh-sin-oh-VY-tis
tibialis anterior L | tib-ee-AY-lis an-TEER-ee-or
\ torso [ ] TOR-soh
trapezius [ | trah-PEE-zee-us
triceps L] TRY-seps
—
triceps brachii [ ] TRY-seps BRAY-kee-eye
visceral muscle L | VISS-er-al muscle
— viscous L] vISS-kus
voluntary muscle [ ] VOL-un-tair-ee muscle
Chapter Review Exercises
T\ ' ! The following exercises provide a more in-depth review of the chapter
material. Your goal in these exercises is to complete each section at a mini-
3 mum 80% level of accuracy. A space has been provided for your score at

the end of each section.



Muscles and Joints 223

A. Matching Abbreviations

Match the abbreviations on the left with the correct definition on the right. Each correct answer is worth 20 points.
Record your score in the space provided at the end of this exercise.

____1L.IM a. rheumatoid arthritis
_____2.MD b. intramuscular
__ 3. EMG c. systemic lupus erythematosus
4. RA d. muscular dystrophy
5. SLE e. electromyography
f. rheumatoid factor
g. sedimentation rate
h. deep tendon reflex
Number correct _______ X 20 points/correct answer: Your score _______ %

B. Matching Terms

Match the terms on the left with the most appropriate description on the right. Each correct answer is worth
10 points. Record your score in the space provided at the end of the exercise.

1. skeletal muscle a. thin sheets of fibrous connective tissue, covering a muscle
______ 2. insertion b. found in the walls of hollow organs and tubes such as the stomach,

3. origin intestines, blood vessels, and respiratory passageways

4. striated muscle c. attach to the bones of the skeleton; responsible for moving the bones
__ 5. visceral muscle of the skeleton

6. involuntary muscle d. strong fibrous band of tissue that attaches muscle to bone

7. voluntary muscle e. point of attachment of the muscle to the bone that it moves

8. muscle fiber f. acts under the control of the autonomic nervous system

9. fascia g. has a striped appearance when viewed under the microscope

10. tendon h. point of attachment of the muscle to the bone that is less movable

individual muscle cells

- o

j. so named because it acts under conscious control

Number correct X 10 points/correct answer: Your score _______ %
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C. Labeling

Label the following diagrams for the muscles by writing your answers in the spaces provided. Each correct
response is worth 10 points. Record your score in the space provided at the end of the exercise.

)

@)
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Number correct X 10 points/correct answer: Your score %
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D. Spelling

Circle the correctly spelled term in each pairing of words. Each correct answer is worth 10 points. Record your
score in the space provided at the end of the exercise.

1. brachi brachii

2. dystrophy dystrophe

3. polymyocytis polymyositis

4. arthritis artheritis

5. viscos viscous

6. visceral viceral

7. adduction aduction

8. soupination supination

9. rheumatoid rumatoid

10. siatica sciatica
Number correct ________ X 10 points/correct answer: Your score ______ %

E. Crossword Puzzle

The topic of this crossword puzzle is pathological conditions of the muscles and joints. Each crossword answer
is worth 10 points. When you have completed the crossword puzzle, total your points and enter your score in the
space provided.

|1 2

i | |
- - B
FLTT] [ LT

- B L
B L
MEEEEN

ACROSS DOWN

3 Degenerative joint disease
6 Disease: progressive muscle weakness
9 Enlargement of joint of great toe

10 Injury to the body of a muscle

Inflammation of many muscles
Cystic tumor developing on a tendon
Injury involving twisted ligaments
Transmitted by infected deer tick
Arthritis affecting small joints

Due to accumulations of uric acid

ONOTHAN =

Number correct ________ X 10 points/correct answer: Your score _____ %
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F. Completion

Complete each sentence with the most appropriate word. Each correct answer is worth 10 points. Record your
score in the space provided at the end of the exercise.

Pain in the joints is termed

The point of attachment of a muscle to the bone it moves is called

Another name for an individual muscle cell is a(n)

The muscles that attach to the bones of the skeleton are known as the muscles.

A

The main part of the body to which the head and the extremities are attached is the

a

Another name for a joint is a(n)

7. A clicking or crackling sound heard upon joint movement is known as

8. A small sac (located near a joint) that contains synovial fluid for lubricating areas of increased friction
is known as a(n) -

9. The proper term for an incomplete dislocation of a joint is

10. An immovable joint is called a(n)

—
Number correct _______ X 10 points/correct answer: Your score _____ %
G. Word Element Review
The following words relate to the muscles and joints. The prefixes and suffixes have been provided. Read the defi-
nition carefully and complete the word by filling in the space, using the word elements provided in the chapter. i
Each correct answer is worth 10 points. Record your score in the space provided at the end of this exercise.
1. Pertaining to the cheek
/al
2. A fibrous tumor
/oma
3. A painful muscle
/algia
4. Pertaining to the chest -
/al
5. Bad, or poor, development
dys/ ly
6. Condition of stiffness, as in a stiff joint
/osis .
7. Surgical puncture of a joint = %
arthro/
8. Inflammation of a tendon —

/itis
9. Surgical repair of a joint t
arthro/ .y

10. The process of viewing the interior of a joint with a scope

arthro/

Number correct ________ X 10 points/correct answer: Your score _____ %
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H. Word Search

Read each definition carefully and identify the applicable word from the list that follows. Enter the word in the
space provided, and then find it in the puzzle and circle it. The words may be read up, down, diagonally, across,
or backward. Each correct answer is worth 10 points. Record your score in the space provided at the end of the
exercise.

flexion ambulation rotation
pronation dorsiflexion  plantarflexion
adduction extension abduction
supination circumduction

Example: Another word for walking: ambulation

A bending motion that decreases the angle between two bones:

The act of turning the palm up or forward:

A straightening motion that increases the angle between two bones:

The movement of a bone toward the midline of the body:

A movement that involves turning a bone on its own axis:

The act of turning the palm down or backward:

The movement of a bone away from the midline of the body:

A foot movement that bends the foot downward, as in ballet dancing:

0 2 NP e »D =

A foot movement that bends the foot upward toward the leg:

H
e

Movement of an extremity around in a circular motion:

Cc A D O R S I F L E X 1 0o N (A
B I S N O I T A N O R P C D |M
A O R U E T L I ™M B R I ¢Cc E |B
D N E C P F L E X 1 O N A R |u
D A X N U I N O I T A T o0 R |L
u T T o | M N E X T E N S 1 |A
c I E I R €C D A R O T A T 1 |T
T o N T A L Y U T A D D U ¢ |1
I N S ¢ D o R S € I P R O N |O
©o s I U 1 R C U M T 0 s U P (N
N O O D F L E X I O I N R A T
D U N B S U P I N A T O N 1 L
E R O A D O R S I F L E N X N
P L A N T A R F L E X I O N O

Number correct _______ X 10 points/correct answer: Your score _______ %
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I. Proofreading Skills

Read the following operation report. For each boldfaced term, provide a brief definition and indicate if the term
is spelled correctly. If it is misspelled, provide the correct spelling. Each correct answer is worth 10 points. Record
your score in the space provided at the end of the exercise.

NAME: John Smith ROOM NO.: 123 HOSPITAL NO.: 436725
SURGEON: Dr. M. Gude Asnew DATE: 3-25-07

PREOPERATIVE DIAGNOSIS:
e

"o,

1. Cerebral palsy, with spastic hemiplegia, right

2. Internal rotation and flexion deformity, right lower leg and knee

oW\

N
POSTOPERATIVE DIAGNOSIS: Q}bal Ce“\@
1. Cerebral palsy, with spastic hemiplegia, right
2. Internal rotation and flexion deformity, right lower leg and knee
3. Bunion, first metatarsophalangeal joint of great toe, left foot
ANESTHESIA: General
OPERATION:

1. Transfer of gracilis and semitendinosus tendons to the lateral aspect of the femur
2. Lengthening of the posterior tibial tendon of the right lower leg
3. Bunionectomy, left great toe

INDICATIONS:

This cerebral palsy patient has marked spastic hemiplegia. When walking, he has a flexed knee and
internal rotation gait on the right. He also has a contracture of the right knee joint. He also has a
cavovarus deformity from over-pulling of the posterior tibial tendon. It is felt that transfer of the
semitendinosus and gracilis tendons would weaken the deformity caused by the hamstring muscles
and would improve the internal rotation forces on the right femur. Lengthening the posterior tibial
tendon should relieve the disfiguring forces on the deformity of the foot. It is also noted that he has a
rather large bunion formation on the first metatarsophalangeal joint of the great toe, left foot.
Although this is accessory to the problems, it is deemed advisable to remove this during surgery.

PROCEDURE:

Under general anesthesia, the semitendinosus and gracilis tendons were identified on the medial
aspect of the thigh by entering through a longitudinal incision over the distal end of these muscles.
The muscles were resected from their distal insertion point and the fascia around the muscles was
stripped to allow transfer to the right outer portion of the femur. An incision was made over the lateral
aspect of the thigh, and by entering the thigh in the interval between the vastus lateralis and the
hamstrings the femur was identified. Drill holes were made in the femur and the tendons were
transferred and sutured in place with #2.0 chromic suture. The fascia was then closed with
interrupted #2.0 chromic suture and the subcutaneous tissue, and both incisions were closed with
#3.0 plain suture. The skin was closed with #4.0 nylon.

A bunionectomy was then performed on the left foot. The bony overgrowth and bursa were removed
without difficulty. The subcutaneous tissue was closed with interrupted #3.0 plain suture, and the
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skin was closed with interrupted #4.0 nylon. A pressure dressing was applied to the area.

The posterior tibial tendon was exposed by making a longitudinal incision over the distal portion of
the medial aspect of the right leg. By sharp dissection, this tendon was identified and was
lengthened and was then resutured with a #2.0 chromic suture. The subcutaneous tissue was closed
with interrupted #3.0 plain suture, and the skin was closed with interrupted #4.0 nylon. A short-leg
plaster cast was then applied, holding the foot in neutral position.

The patient tolerated the procedure well and was taken to the recovery room in good condition.
Bleeding was within normal expectations.

SPONGE COUNT: One missing; second count reported correct

— DICTATED BY: Dr. M. Gude Asnew DATE OF DICTATION: 3-25-07

o %&%/

SlgnéﬁJré\o'f/Surgeon

v Example:

hemiplegia paralysis of one side of the body

Spelled correctly? V[ Yes . | No
1. flexion
— Spelled correctly? | | Yes - I No
2. bunion
Spelled correctly?  Yes | No
o T
3. metatarsophalangeal
Spelled correctly? | | Yes . I No
4. tendon
Spelled correctly? | | Yes . I No
*—_‘
5. bunionectomy
Spelled correctly? | | Yes . I No
—
6. rotation

! Spelled correctly? | Yes . I No

Ll 7. contracture

Spelled correctly? || Yes . I No
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8. insertion

Spelled correctly? Yes No
9. fascia
Spelled correctly? | | Yes No

10. vastus lateralis

Spelled correctly? Yes No

Number correct X 10 points/correct answer: Your score _______ %

J. Matching Diagnostics

Match the diagnostic techniques or tests on the left with the most applicable definition on the right. Each correct
response is worth 20 points. Record your score in the space provided at the end of this exercise.

__ 1. muscle biopsy a. measures the rate at which red blood cells settle to the bottom of a test
__ 2. electromyography tube filled with unclotted blood
3. arthrocentesis b. surgical puncture of a joint for the purpose of withdrawing fluid
__ 4. arthroscopy c. extraction of a specimen of muscle tissue for the purpose of diagnosis
5. ESR d. the process of recording the strength of the contraction of a muscle
when it is stimulated by an electric current

e. the process of viewing the interior of a joint using an endoscope

Number correct X 20 points/correct answer: Your score _______ %

K. Medical Scenario

The following medical scenario presents information on one of the pathological conditions discussed in this
chapter. Read the scenario carefully and select the most appropriate answer for each question that follows. Each
correct answer is worth 20 points. Record your score in the space provided at the end of the exercise.

Sarah Sisk, a 49-year-old patient, has a scheduled visit with her internist today. She attended a health fair
yesterday, where a physician suggested she follow up with her primary physician due to a possible diagnosis of
polymyositis. The health care worker was not familiar with polymyositis, so when preparing for Sarah’s visit she
looked it up to become more familiar with the signs and symptoms, cause, and treatment.

1. The health care worker found that polymyositis means:

a. an acute injury to the body of the muscle or attachment of the tendon, resulting from overstretching,
overextension, or misuse

b. a chronic, progressive, disease affecting the skeletal muscles characterized by muscle weakness and
degeneration

c. a genetically transmitted disorder characterized by progressive weakness and muscle fiber degenera-
tion without evidence of nerve involvement or degeneration of nerve tissue

d. a chronic disease in which the muscles and bones become abnormally soft due to deficiency of cal-
cium and phosphorus in the blood resulting in fractures and noticeable deformities of the weight-
bearing bones
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2. The health care worker identifies that polymyositis is characterized by the patient initially complaining of
weakness in the hips and shoulders and difficulty:

1. breathing
2. climbing stairs
3. reaching for things on the upper shelf
4. in getting out of a chair or the bath tub
a. 1,2
b. 2,3
c. 2,3,4
d. 1,2,3,4
3. The health care worker learns that polymyositis is a disease that is:
a. chronic, characterized by periods of remission and relapse
b. incurable with death resulting from respiratory complications
c. acute, requiring about four to six weeks to be resolved
d. terminal with treatment of radiation and chemotherapy
4. The health care worker gained knowledge that polymyositis occurs twice as often in:
a. men between the ages of 20 and 40
b. men between the ages of 40 and 60
c. women between the ages of 20 and 40
d. women between the ages of 40 and 60
5. The health care worker discovers that treatment for polymyositis includes:
a. bed rest for one week and administration of chemotherapy agents and antibiotics

b. reduction of activities during inflammation, and high doses of corticosteroids and immunosuppressive
drugs

c. physiotherapy to maintain musculoskeletal function and radiation therapy

d. chemotherapy and radiation with possible amputation of affected extremity

Number correct ________ x 20 points/correct answer: Your score ______ %
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Upon completing this chapter and the review exercises at the end of the chapter, the learner should be able to:
1. Correctly identify at least 10 anatomical terms relating to the nervous system.
2. Identify the structures common to the central nervous system.

3. Correctly spell and pronounce each new term introduced in this chapter using the CD-ROM Activity
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4. Demonstrate the ability to create at least 10 medical words pertaining to the nervous system.

b
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OVERVIEW /,

Think of the computer with all of its many wires throughout the system that enable
it to perform its many functions. This massive system of wires and networks sends
and receives messages. There are numerous wires that are twisted together into a
braid, called the power cable, which connects the computer to the electricity that
gives it the necessary power to operate.

Now think of the nervous system with all of its many nerves throughout the body
that enable the body to carry on its many functions. This system of nerves sends
and receives messages. There are many nerve fibers that are twisted together into
bundles, called nerves, that connect the brain and the spinal cord with various
parts of the body—relaying messages back and forth. Complicated? Yes!

The nervous system is perhaps the most intricate of all body systems. Consisting
of the brain, spinal cord, and nerves, the nervous system functions to requlate and
coordinate all body activities and to detect changes in the internal and external
environment, evaluate the information, and respond to the stimuli by bringing
about bodily responses. It is the center of all mental activity, including thought,
learning, and memory.

The study of the nervous system and its disorders is known as neurology. The phy-
sician who specializes in treating the diseases and disorders of the nervous system
is known as a neurologist. Any surgery involving the brain, spinal cord, or periph-
eral nerves is known as neurosurgery, and the physician who specializes in surgery
of the brain, spinal cord, or peripheral nerves is known as a neurosurgeon.

Anatomy and Physiology

The nervous system is divided into two subdivisions: the central nervous system (CNS),
consisting of the brain and spinal cord, and the peripheral nervous system (PNS),
consisting of 12 pairs of cranial nerves and 31 pairs of spinal nerves. The central nervous
system is responsible for processing and storing sensory and motor information, and for
controlling consciousness. The peripheral nervous system is responsible for transmitting
sensory and motor impulses back and forth between the CNS and the rest of the body.

The Peripheral Nervous System

The PNS is made up of nerves and ganglia. A nerve is a cordlike bundle of nerve fibers
that transmits impulses to and from the brain and spinal cord to other parts of the
body. A nerve is macroscopic (i.e., able to be seen without the aid of a microscope). A
ganglion is a knotlike mass of nerve cell bodies located outside the CNS.

The PNS contains afferent (sensory) nerves (which carry impulses from the body
to the CNS) and efferent (motor) nerves, which carry impulses from the CNS to the
muscles and glands—causing the target organs to do something in response to the com-
mands received.

The PNS is further broken down into the somatic nervous system and the autonomic
nervous system. The somatic nervous system (SNS) provides voluntary control over
skeletal muscle contractions, and the autonomic nervous system (ANS) provides
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Divisions of the nervous system

Brain 12 pairs cranial nerves
Spinal cord 31 pairs spinal nerves

(Voluntary control) Sympathetic nerves
Parasympathetic nerves
(Involuntary control)

Figure 8-1 Divisions of the nervous system

involuntary control over smooth muscle, cardiac muscle, and glandular activity and
secretions in response to the commands of the CNS. The ANS contains two types
of nerves: sympathetic and parasympathetic. Sympathetic nerves regulate essential
involuntary body functions such as increasing the heart rate, constricting blood ves-
sels, and raising the blood pressure. Responding to the “fight-or-flight response,”
the body prepares to deal with immediate threats to the internal environment. The
parasympathetic nerves regulate essential involuntary body functions such as slowing
the heart rate, increasing peristalsis of the intestines, increasing glandular secretions, and
relaxing sphincters—thus serving as a complement to the SNS and returning the body to
a more restful state. Figure 8-1 illustrates the divisions of the nervous system.

Cells of the Nervous System

There are two main types of cells found in the nervous system tissue: neurons and
neuroglia. The neuron, known as the functional unit, is the actual nerve cell. It
transmits the impulses of the nervous system. A neuron consists of three basic parts: a
cell body, one axon, and one or more dendrites. As you read about the structure of the
neuron, refer to Figure 8-2.

The (1) cell body is the structure that contains the nucleus and cytoplasm, as do other cells.
The (2) axon is a single slender projection that extends from the cell body. Axons conduct
impulses away from the cell body. Some axons are covered with a myelin sheath, which
protects the axon and speeds the transmission of the impulses. Axons covered with this
myelin sheath appear white, making up the white matter of the nervous system. Axons
not covered with the myelin sheath appear gray, making up the gray matter of the ner-
vous system. The (3) dendrites branch extensively from the cell body, somewhat like tiny
trees. The dendrites conduct impulses toward the cell body. Neurons are not continuous
with one another throughout the body. Instead, a small space exists between the axon of
one neuron and the dendrite of another neuron. This space between the two nerves over
which the impulse must cross is known as a (4) synapse. Chemical substances are released
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(3) Dendrites

Nucleus

(1) Cell body
Nerve cell

Beads of
myelin

(4) Synapse

Figure 8-2 The neuron

into the synapse to activate or inhibit the transmission of nerve impulses across the syn-
apses. These substances are known as neurotransmitters.

o (ONCEPT CONNECTIONe

Experience this concept visually! Watch the Firing of Neurotransmitters on your StudyWARETM
CD-ROM.

Nerves are classified according to the direction in which they transmit impulses. Afferent
nerves transmit impulses toward the brain and spinal cord. They are also known as
sensory nerves. Efferent nerves transmit impulses away from the brain and spinal cord.
They are also known as motor nerves. The CNS also contains connecting neurons that
conduct impulses from afferent nerves to (or toward) motor nerves. These are known
as interneurons.

The neuroglia, a special type of connective tissue for the nervous system, provide a
support system for the neurons. Neuroglia do not conduct impulses; they protect
the nervous system through phagocytosis by engulfing and digesting any unwanted
substances. There are three types of neuroglia cells: astrocytes, microglia, and
oligodendrocytes (see Figure 8-3). (1) Astrocytes are star-shaped cells with numer-
ous radiating processes for attachment. They are the largest and most numerous of the
neuroglial cells and are found only in the CNS. The astrocytes wrap themselves around
the brain’s blood capillaries, forming a tight sheath. This sheath, plus the wall of the
capillary, forms the blood-brain barrier that prevents the passage of harmful substances
from the bloodstream into the brain tissue or cerebrospinal fluid. (2) Microglia are small
interstitial cells that have slender branched processes stemming from their bodies.
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(1) Astrocyte

Capillary

(2) Microglial cell

Fioure 8-3 Neuroglia cells

Microglial cells are phagocytic in nature and engulf cellular debris, waste products,
and pathogens within the nerve tissue. During times of injury or infection of the nerve
tissue the number of microglial cells dramatically increase, and these cells migrate to the
damaged or infected area.

(3) Oligodendrocytes are found in the interstitial nervous tissue. They are smaller than
astrocytes and have fewer processes. The processes of the oligodendrocytes fan out from
the cell body and coil around the axons of many neurons to form the protective myelin
sheath that covers the axons of many nerves in the body. The myelin sheath acts as an
electrical insulator and helps to speed the conduction of nerve impulses.

The Central Nervous System

The CNS, consisting of the brain and the spinal cord, is highly complex in structure and
function. We will first discuss the protective coverings of the brain and spinal cord and
then will concentrate on the structures of the brain.

The spinal cord and the brain are surrounded by bone for protection. The brain is
enclosed in the cranium (skull), and the spinal cord is protected by the vertebrae of
the spinal column. In addition to the protection offered by the cranium and the verte-
brae, the brain and spinal cord are surrounded by connective tissue membranes (called
meninges) and by cerebrospinal fluid.

The meninges are three layers of protective membranes that surround the brain
and spinal cord. See Figure 8-4. The outermost layer of the meninges is called the
(1) dura mater, which is a tough white connective tissue. Located beneath the dura
mater is a cavity called the subdural space, which is filled with serous fluid. There
is also a space immediately outside the dura mater called the epidural space. This
space contains a supporting cushion of fat and other connective tissues. The middle
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Figure 8-4 The meninges

layer of the meninges is called the (2) arachnoid membrane, which resembles a spi-
der web in appearance. This thin layer has numerous threadlike strands that attach to
the innermost layer of the meninges. The space immediately beneath the arachnoid
membrane is the subarachnoid space, which contains cerebrospinal fluid (CSF). This
fluid provides additional protection for the brain and spinal cord by serving as a shock
absorber. The innermost layer of the meninges is the (3) pia mater, which is tightly
bound to the surface of the brain and spinal cord.

The cushion of cerebrospinal fluid flows in and around the organs of the CNS: from
the blood, through the ventricles of the brain, the central canal of the spinal cord,
the subarachnoid spaces around the brain and the spinal cord, and back into the blood.
The cerebrospinal fluid contains proteins, glucose, urea, salts, and some white blood
cells. It provides some nutritive substances to the CNS. A constant volume of CSF is
maintained within the CNS because the fluid is absorbed as rapidly as it is formed. Any
interference with the absorption of the CSF will result in an abnormal collection of fluid
within the brain, which is termed hydrocephaly (or hydrocephalus). This condition is
discussed in the pathological conditions section.
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Structures of the Brain

The brain is one of the largest organs in adults. It weighs approximately 3 pounds in
most adults. The brain grows rapidly during the first nine years or so of life, reaching
full size by approximately 18 years of life. This very complex structure, which coordi-
nates almost every physical and mental activity of the body, is divided into four major
divisions for discussion: (1) the cerebrum, (2) the cerebellum, (3) the diencephalon, and
(4) the brain stem. Figures 8-5A and B serve as a visual reference to our discussion of
the brain.

The (1) cerebrum is the largest part (and the uppermost portion) of the brain. It
controls consciousness, memory, sensations, emotions, and voluntary movements. The
surface of the cerebrum is known as the cerebral cortex. The striking feature of the
cerebral cortex is the presence of convolutions, or elevations, known as (2) gyri
(singular: gyrus), which are separated by grooves known as (3) sulci (singular: sulcus).
The gyri give the appearance of encased sausage folded upon itself many times. The
cerebrum is divided by a deep (4) longitudinal fissure into the two hemispheres: the
(5) right cerebral hemisphere and the (6) left cerebral hemisphere.

The (7) cerebellum is attached to the brain stem. It has an essential role in maintaining
muscle tone and coordinating normal movement and balance.

The diencephalon is located between the cerebrum and the midbrain. It consists of
several structures, with the main ones being the thalamus, hypothalamus, and the pineal
gland. The (8) thalamus receives all sensory stimuli (except those of smell) and relays
them to the cerebral cortex. The (9) hypothalamus (a small region located just below
the thalamus) is responsible for activating, controlling, and integrating the peripheral
autonomic nervous system, endocrine system processes, and many sensory functions
such as body temperature, sleep, and appetite. The pineal body is a small cone-shaped
structure that extends from the posterior portion of the diencephalon. The pineal
body, also known as the pineal gland, is thought to be involved in regulating the body’s

(5) Right cerebral (6) Left cerebral
hemisphere hemisphere

: " ! (9) Hypothalamus
(3) Sulci

(2) Gyri
(1) Cerebrum

(A) (B)

(4) Longitudinal
fissure

(7) Cerebellum

10) Brain st 12) Pons
(10) Brain stem (11) Midbrain (12
Spinal cord (13) Medulla
oblongata
Spinal cord
Front view of the brain Lateral cross-section of the brain

Figure 8-5 Structures of the brain
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biological clock. It also produces melatonin, which is an important hormone believed to
regulate day/night cycles and the onset of puberty and the menstrual cycle.

The (10) brain stem is the region between the diencephalon and the spinal cord. It
consists of the midbrain, pons, and medulla oblongata. The (11) midbrain is the upper
part of the brain stem. The (12) pons is located between the midbrain and the medulla.
The (13) medulla oblongata is the lowest part of the brain stem and is continuous with
the spinal cord. The brain stem serves as a pathway for conduction of impulses between
the brain and spinal cord. It controls such vital functions as respiration, blood pressure,
and heart rate.

The Spinal Cord

The spinal cord is the pathway for impulses traveling to and from the brain. It carries
31 pairs of spinal nerves that affect the limbs and lower part of the body. The spinal cord
is protected by CSF, the three layers of the meninges, and the bony encasement of the
cervical, thoracic, and lumbar vertebrae.

o

absence seizure

(AB-senz SEE-zyoor)

acetylcholine

(ah-seh-till-KOH-leen)

afferent nerves
(AFF-er-ent nerves)

agnosia

(ag-NOH-zee-ah)
a- = without, not
gnos/o = to know
-ia = condition

agraphia

(ah-GRAFF-ee-ah)
a- = without, not
graph/o = record
-ia = condition

The following vocabulary words are frequently used when discussing the
nervous system.

A small seizure in which there is a sudden temporary loss of conscious-
ness lasting only a few seconds.

A chemical substance in the body tissues that facilitates the transmission
of nerve impulses from one nerve to another. It has a stimulant (or ex-
citatory) effect on some parts of the body (such as the skeletal muscles),
and a depressant (or inhibitory) effect on other parts of the body (such
as the heart muscle); also known as a neurotransmitter.

Transmitters of nerve impulses toward the CNS; also known as sensory
nerves.

Loss of mental ability to understand sensory stimuli (such as sight,
sound, or touch) even though the sensory organs themselves are fun-
tioning properly (e.g., the inability to recognize or interpret the images
the eye is seeing is known as optic agnosia).

The inability to convert one’s thoughts into writing.



alexia

(ah-LEK-see-ah)
a- = without, not
-lexia = reading

analgesia
(an-al-JEE-zee-ah)

an- = without, not

-algesia = sensitivity to pain

anesthesia
(an-ess-THEE-zee-ah)
an- = without, not
esthesi/o = feeling, sensation
-ia = condition

aneurysm
(AN-yoo-rizm)

aphasia

(ah-FAY-zee-ah)
a- = without, not
-phasia = speech

apraxia

(ah-PRAK-see-ah)
a- = without, not
-praxia = perform

arachnoid membrane
(ah-RAK-noyd MEM-brayn)

astrocyte
(ASS-troh-sight)
astr/o = star-shaped
cyt/o = cell
-e = noun ending

astrocytoma
(ass-troh-sigh-TOH-mah)
astr/o = star-shaped
cyt/o = cell
-oma = tumor

ataxia
(ah-TAK-see-ah)
a- = without, not
tax/o = order
-ia = condition

aura
(AW-rah)
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The inability to understand written words.

Without sensitivity to pain.

Without feeling or sensation.

A localized dilatation in the wall of an artery that expands with each
pulsation of the artery; usually caused by hypertension or atherosclerosis.

Inability to communicate through speech, writing, or signs because of
an injury to or disease in certain areas of the brain.

Inability to perform coordinated movements or use objects properly;
not associated with sensory or motor impairment or paralysis.

The weblike middle layer of the three membranous layers surrounding
the brain and spinal cord.

A star-shaped neuroglial cell found in the CNS.

A tumor of the brain or spinal cord composed of astrocytes.

Without muscular coordination.

The sensation an individual experiences prior to the onset of a migraine
headache or an epileptic seizure. It may be a sensation of light or warmth
and may precede the attack by hours or only a few seconds.
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autonomic nervous system
(aw-toh-NOM-ik
NER-vus SIS-tem)

axon
(AK-son)

blood-brain barrier
(BLUD-BRAIN BAIR-ree-er)

bradykinesia
(brad-ee-kih-NEE-see-ah)
brady- = slow
kinesi/o = movement
-ia = condition

brain stem

Brudzinski’s sign

burr hole

cauda equina
(KAW-dah ee-KWY-nah)

causalgia

(kaw-SAL-jee-ah)
caus/o = burn
-algia = pain

cell body

central nervous system

cephalalgia

(seff-ah-LAL-jee-ah)
cephal/o = head
-algia = pain

cerebellum
(ser-eh-BELL-um)

cerebral concussion
(ser-REE-bral
con-KUSH-shun)
cerebr/o = brain; cerebrum
-al = pertaining to

The part of the nervous system that regulates the involuntary vital
functions of the body, such as the activities involving the heart muscle,
smooth muscles, and the glands. The autonomic nervous system has
two divisions: the SNS and the PNS (defined separately).

The part of the nerve cell that transports nerve impulses away from the
nerve cell body.

A protective characteristic of the capillary walls of the brain that pre-
vents the passage of harmful substances from the bloodstream into the
brain tissue or CSE.

Abnormally slow movement.

The stemlike portion of the brain that connects the cerebral hemisphere
with the spinal cord. The brain stem contains the midbrain, the pons,
and the medulla oblongata.

A positive sign of meningitis, in which there is an involuntary flexion of
the arm, hip, and knee when the patient’s neck is passively flexed.

A hole drilled into the skull using a form of drill.

The lower end of the spinal cord and the roots of the spinal nerves that
occupy the spinal canal below the level of the first lumbar vertebra; so
named because it resembles a horse’s tail.

A sensation of an acute burning pain along the path of a peripheral
nerve, sometimes accompanied by erythema of the skin; due to injury
to peripheral nerve fibers.

The part of the cell that contains the nucleus and the cytoplasm.

One of the two main divisions of the nervous system, consisting of the
brain and the spinal cord.

Pain in the head; headache.

The part of the brain responsible for coordinating voluntary muscular
movement; located behind the brain stem.

A brief interruption of brain function, usually with a loss of conscious-
ness lasting for a few seconds. This transient loss of consciousness is
usually caused by blunt trauma (a blow) to the head.



cerebral contusion
(seh-REE-bral
con-TOO-zhun)
cerebr/o = brain; cerebrum
-al = pertaining to

cerebral cortex

(seh-REE-bral COR-teks)
cerebr/o = brain; cerebrum
-al = pertaining to

cerebrospinal fluid
(ser-eh-broh-SPY-nal
FLOO-id)

cerebr/o = brain; cerebrum

spin/o = spine

-al = pertaining to

cerebrum
(seh-REE-brum)
cerebr/o = brain; cerebrum
-um = noun ending

Cheyne-Stokes respirations
(CHAIN-STOHKS
res-pir-AY-shunz)

coma
(COH-mah)

comatose
(COH-mah-tohs)

contracture
(kon-TRAK-chur)

convolution
(kon-voh-LOO-shun)

craniotomy
(kray-nee-OTT-oh-mee)
crani/o = skull

-tomy = incision into

deficit
(DEFF-ih-sit)

dementia
(dee-MEN-shee-ah)

demyelination
(dee-MY-eh-lye-NAY-shun)
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Small scattered venous hemorrhages in the brain; better described as a
“bruise” of the brain tissue occurring when the brain strikes the inner
skull.

The thin outer layer of nerve tissue, known as gray matter, that covers
the surface of the cerebrum.

The fluid flowing through the brain and around the spinal cord that
protects them from physical blow or impact.

The largest and uppermost part of the brain. It controls consciousness,
memory, sensations, emotions, and Voluntary movements.

An abnormal pattern of breathing characterized by periods of apnea
followed by deep rapid breathing.

A deep sleep in which the individual cannot be aroused and does not
respond to external stimuli.

Pertains to being in a coma.

A permanent shortening of a muscle causing a joint to remain in an
abnormally flexed position, with resultant physical deformity.

One of the many elevated folds of the surface of the cerebrum; also
called a gyrus.

A surgical incision into the cranium or skull.

Any deficiency or variation of the normal, as in a weakness deficit re-
sulting from a cerebrovascular accident.

A progressive irreversible mental disorder in which the person has dete-
riorating memory, judgment, and ability to think.

Destruction or removal of the myelin sheath that covers a nerve or
nerve fiber.
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dendrite
(DEN-dright)

diencephalon
(dye-en-SEFF-ah-lon)

diplopia
(dip-LOH-pee-ah)
dipl/o = double

-opia = vision

dura mater
(DOO-rah MATE-er)

dyslexia
(dis-LEK-see-ah)
dys- = bad, difficult, painful,
disordered
-lexia = reading

dysphasia
(dis-FAY-zee-ah)
dys- = bad, difficult, painful,
disordered
-phasia = speech

efferent nerves
(EE-fair-ent nerves)

embolism
(EM-boh-lizm)

epidural space
(ep-ih-DOO-ral space)

epi- = upon
epilepsy
(EP-ih-lep-see)

fissure
(FISH-er)

fontanelle or fontanel
(fon-tah-NELL)

gait
(GAYT)

ganglion
(GANG-lee-on)

gray matter

A projection that extends from the nerve cell body. It receives impulses
and conducts them on to the cell body.

The part of the brain located between the cerebrum and the midbrain. Its
main structures consist of the thalamus, hypothalamus, and pineal gland.

Double vision; also called ambiopia.

The outermost of the three membranes (meninges) surrounding the
brain and spinal cord.

A condition characterized by an impairment of the ability to read. Let-
ters and words are often reversed when reading.

Difficult speech.

Transmitters of nerve impulses away from the CNS; also known as mo-
tor nerves.

An abnormal condition in which a blood clot (embolus) becomes
lodged in a blood vessel, obstructing the flow of blood within the vessel.

The space immediately outside the dura mater that contains a support-
ing cushion of fat and other connective tissues.

A neurological condition characterized by recurrent episodes of sudden
brief attacks of seizures. The seizure may vary from mild and unnotice-
able to full-scale convulsive seizures.

A deep groove on the surface of an organ.

A space covered by tough membrane between the bones of an infant’s
cranium, called a “soft spot.”

The style of walking.

A knotlike mass of nerve tissue found outside the brain or spinal cord
(plural: ganglia).

The part of the nervous system consisting of axons that are not covered
with myelin sheath, giving a gray appearance.



gyrus
(JYE-rus)

hemiparesis
(hem-ee-par-EE-sis)
hemi- = half
-paresis = partial paralysis

hemiplegia
(hem-ee-PLEE-jee-ah)
hemi- = half
-plegia = paralysis

herpes zoster
(HER-peez ZOSS-ter)

hyperesthesia
(high-per-ess-THEE-zee-ah)
hyper- = excessive
esthesi/o = feeling, sensation
-ia = condition

hyperkinesis

(high-per-kigh-NEE-sis)
hyper- = excessive
kinesi/o = movement
-is = noun ending

hypothalamus
(high-poh-THAL-ah-mus)

interneurons
(in-ter-NOQO-rons)

Kernig’s sign
(KER-nigz sign)

kinesiology

(kih-nee-see-ALL-oh-jee)
kinesi/o = movement
-logy = the study of

lethargy
(LETH-ar-jee)

longitudinal fissure
(lon-jih-TOO-dih-nal FISH-er)

medulla oblongata
(meh-DULL-ah
ob-long-GAH-tah)
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One of the many elevated folds of the surface of the cerebrum (plural:
gyri).
Slight or partial paralysis of one half of the body (i.e., left or right side).

Paralysis of one half of the body (i.e., left or right side).

An acute infection caused by the same virus that causes chickenpox,
characterized by painful vesicular lesions along the path of a spinal
nerve; also called shingles.

Excessive sensitivity to sensory stimuli, such as pain or touch.

Excessive muscular movement and physical activity; hyperactivity.

A part of the brain located below the thalamus that controls many func-
tions, such as body temperature, sleep, and appetite.

Connecting neurons that conduct impulses from afferent nerves to or
toward motor nerves.

A diagnostic sign for meningitis marked by the person’s inability to ex-
tend the leg completely when the thigh is flexed upon the abdomen and
the person is sitting or lying down.

The study of muscle movement.

A state of being sluggish. See stupor.

A deep groove in the middle of the cerebrum that divides the cerebrum
into the right and left hemispheres.

One of the three parts of the brain stem. The medulla oblongata is the
most essential part of the brain in that it contains the cardiac, vasomo-
tor, and respiratory centers of the brain.
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meninges

(men-IN-jeez)
mening/o = meninges
-es = noun ending

microglia
(my-KROG-lee-ah)

midbrain

motor nerves
(MOH-tor nerves)

myelin sheath
(MY-¢h-lin SHEETH)

narcolepsy
(NAR-coh-lep-see)
narc/o = sleep
-lepsy = seizure, attack

nerve

nerve block

neuralgia

(noo-RAL-jee-ah)
neur/o = nerve
-algia = pain

neuritis
(noo-RYE-tis)
neur/o = nerve
-itis = inflammation

neuroglia
(noo-ROG-lee-ah)
neur/o = nerve
gli/o = gluey substance
-a = noun ending

neurologist
(noo-RAL-oh-jist)
neur/o = nerves
-logist = one who specializes in
the study of

The three layers of protective membranes that surround the brain and
spinal cord.

Small neuroglial cells found in the interstitial tissue of the nervous
system that engulf cellular debris, waste products, and pathogens within
the nerve tissue.

The uppermost part of the brain stem.

See efferent nerves.

A protective sheath that covers the axons of many nerves in the body. It
acts as an electrical insulator and helps to speed the conduction of nerve
impulses.

Uncontrolled, sudden attacks of sleep.

A cordlike bundle of nerve fibers that transmit impulses to and from the
brain and spinal cord to other parts of the body. A nerve is macroscopic
(i.e., able to be seen without the aid of a microscope).

The injection of a local anesthetic along the course of a nerve or nerves
to eliminate sensation to the area supplied by the nerve(s); also called
conduction anesthesia.

Severe, sharp, spasmlike pain that extends along the course of one or
more nerves.

Inflammation of a nerve.

The supporting tissue of the nervous system.

A physician who specializes in treating the diseases and disorders of the
nervous system.



neurology
(noo-RAL-oh-jee)
neur/o = nerves

-logy = the study of

neuron
(NOO-ron)
neur/o = nerve
-on = noun ending

neurosurgeon
(noo-roh-SIR-jun)

neurosurgery
(noo-roh-SIR-jer-ee)

neurotransmitter
(noo-roh-TRANS-mit-er)

nuchal rigidity
(NOO-kal rih-JID-ih-tee)

occlusion
(oh-KLOO-zhun)

oligodendrocyte
(all-ih-goh-DEN-droh-sight)
olig/o = few, little, scanty
dendr/o = tree, branches
cyt/o = cell
-e = noun ending

palliative
(PAL-ee-ah-tiv)

paraplegia
(pair-ah-PLEE-jee-ah)
para- = near, beside, beyond,
two like parts
-plegia = paralysis

parasympathetic nerves
(pair-ah-sim-pah-THET-ik)

parasympathomimetic
(pair-ah-sim-pah-
thoh-mim-ET-ik)

paresthesia
(pair-ess-THEE-zee-ah)

peripheral nervous system
(per-IF-er-al nervous system)
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The study of the nervous system and its disorders.

A nerve cell.

A physician who specializes in surgery of the nervous system.

Any surgery involving the nervous system (i.e., of the brain, spinal cord,
or peripheral nerves).

A chemical substance within the body that activates or inhibits the
transmission of nerve impulses at synapses.

Rigidity of the neck. The neck is resistant to flexion. This condition is
seen in patients with meningitis.

Blockage.

A type of neuroglial cell found in the interstitial tissue of the nervous
system. Its dendrite projections coil around the axons of many neurons
to form the myelin sheath.

Soothing.

Paralysis of the lower extremities and trunk, usually due to spinal cord
injuries.

Nerves of the ANS that regulate essential involuntary body functions
such as slowing the heart rate, increasing peristalsis of the intestines,
increasing glandular secretions, and relaxing sphincters.

Copying or producing the same effects as those of the parasympathetic
nerves; “to mimic” the parasympathetic nerves.

A sensation of numbness or tingling.

The part of the nervous system outside the CNS, consisting of 12 pairs
of cranial nerves and 31 pairs of spinal nerves.
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phagocytosis
(fag-oh-sigh-TOH-sis)
phag/o = to eat
cyt/o = cell

-0sis = process; condition

pia mater
(PEE-ah MATE-er)

pineal body
(PIN-ee-al body)

pineal gland
(PIN-ee-al gland)

plexus
(PLEKS-us)

pons
(PONZ)

quadriplegia
(kwod-rih-PLEE-jee-ah)
quadri- = four
-plegia = paralysis
radiculotomy
(rah-dick-you-LOT-oh-mee)
radicul/o = root
-tomy = process of cutting

receptor
(ree-SEP-tor)

rhizotomy
(rye-ZOT-oh-mee)

rhiz/o = root

-tomy = process of cutting

sciatica
(sigh-AT-ih-kah)

sensory
(SEN-soh-ree)

Sensory nerves
(SEN-soh-ree nerves)

shingles

shunt

The process by which certain cells engulf and destroy microorganisms
and cellular debris.

The innermost of the three membranes (meninges) surrounding the
brain and spinal cord.

A small cone-shaped structure (located in the diencephalon of the
brain) thought to be involved in regulating the body’s biological clock
and that produces melatonin; also called the pineal gland.

See pineal body.

A network of interwoven nerves.

The part of the brain located between the medulla oblongata and the
midbrain. It acts as a bridge to connect the medulla oblongata and the
cerebellum to the upper portions of the brain.

Paralysis of all four extremities and the trunk of the body; caused by
injury to the spinal cord at the level of the cervical vertebrae.

The surgical resection of a spinal nerve root (a procedure performed to
relieve pain); also called a rhizotomy.

A sensory nerve ending (i.e., a nerve ending that receives impulses and
responds to various types of stimulation).

The surgical resection of a spinal nerve root (a procedure performed to
relieve pain); also called a radiculotomy.

Inflammation of the sciatic nerve; characterized by pain along the course
of the nerve, radiating through the thigh and down the back of the leg.

Pertaining to sensation.

Transmitters of nerve impulses toward the CNS; also known as afferent
nerves.

See herpes zoster.

A tube or passage that diverts or redirects body fluid from one cavity or ves-
sel to another; may be a congenital defect or may be artificially constructed
for the purpose of redirecting fluid, as a shunt used in hydrocephalus.



somatic nervous system

(soh-MAT-ik nervous system)

stimulus
(STIM-yoo-lus)

stupor
(STOO-per)

subarachnoid space
(sub-ah-RAK-noyd space)

subdural space
(sub-DOO-ral space)

sulcus
(SULL-kuss)

sympathetic nerves
(sim-pah-THET-ik)

sympathomimetic
(sim-pah-thoh-mim-ET-ik)

synapse
(SIN-aps)

syncope
(SIN-koh-pee)

thalamus
(THAL-ah-mus)

thrombosis

(throm-BOH-sis)
thromb/o = clot
-0sis = condition

tonic-clonic seizure

(TON-ik-CLON-ic SEE-zhur)

ventricle, brain
(VEN-trik-1)

whiplash

white matter
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The part of the PNS that provides voluntary control over skeletal
muscle contractions.

Any agent or factor capable of initiating a nerve impulse.

A state of lethargy. The person is unresponsive and seems unaware of
his or her surroundings.

The space located just under the arachnoid membrane that contains
CSE.

The space located just beneath the dura mater that contains serous fluid.

A depression or shallow groove on the surface of an organ; as a sulcus
that separates any of the convolutions of the cerebral hemispheres (plu-
ral: sulci).

Nerves of the ANS that regulate essential involuntary body functions
such as increasing the heart rate, constricting blood vessels, and raising
the blood pressure.

Copying or producing the same effects as those of the sympathetic
nerves; “to mimic” the sympathetic nerves.

The space between the end of one nerve and the beginning of another,
through which nerve impulses are transmitted.

Fainting.

The part of the brain located between the cerebral hemispheres and
the midbrain. The thalamus receives all sensory stimuli, except those of
smell, and relays them to the cerebral cortex.

An abnormal condition in which a clot develops in a blood vessel.

A seizure characterized by the presence of muscle contraction or tension
followed by relaxation, creating a “jerking” movement of the body.

A small hollow within the brain that is filled with cerebrospinal fluid.

An injury to the cervical vertebrae and their supporting structures due
to a sudden back-and-forth jerking movement of the head and neck.
Whiplash may occur as a result of an automobile being struck suddenly
from the rear.

The part of the nervous system consisting of axons covered with myelin
sheath, giving a white appearance.
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Word Elements
ST

b HT The following word elements pertain to the nervous system. As you review
] the list, pronounce each word element aloud twice and check the box
after you “say it.” Write the definition for the example term given for each
word element. Use your medical dictionary to find the definitions of the
example terms.

Word Element Pronunciafion “Say ItT Meaning

a- AH [ without, not
aphasia ah-FAY-zee-ah

an- AN [ without, not
anencephaly an-en-SEFF-ah-lee

-algesia al-JEE-zee-ah [ sensitivity to pain
analgesia an-al-JEE-zee-ah

alges/o AL-jee-soh [ sensitivity to pain
analgesic an-al-JEE-sik

-algia AL-jee-ah L] pain

cephalalgia seff-ah-LAL-jee-ah

brady- BRAD-ee L] slow
bradyesthesia brad-ee-ess-THEE-zee-ah

cerebell/o ser-eh-BELL-oh L] cerebellum
cerebellospinal ser-eh-bell-oh-SPY-nal

cerebr/o ser-EE-broh [] cerebrum
cerebritis ser-eh-BRYE-tis

crani/o KRAY -nee-oh L] skull, cranium
craniotomy kray-nee-OTT-oh-mee

encephal/o en-SEFF-ah-loh [] brain
encephalography en-SEFF-ah-LOG-rah-fee

-esthesia ess-THEE-zee-ah [] sensation or feeling
anesthesia an-ess-THEE-zee-ah

esthesi/o ess-THEE-zee-oh L] feeling, sensation
anesthesiologist an-ess-thee-zee-ALL-oh-jist

gli/o GLEE-oh [] neuroglia or gluey
glioma glee-OM-ah substance
-kinesia kih-NEE-see-ah [] movement
bradykinesia brad-ee-kih-NEE-see-ah

kinesi/o kih-NEE-see-oh [] movement

kinesiology kih-NEE-see-ALL-oh-jee
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Word Element Pronunciation “Say It° Meaning
-lepsy LEP-see [ seizure, attack
narcolepsy NAR-coh-lep-see

-lexia LEK-see-ah [ reading
dyslexia dis-LEK-see-ah

mening/o men-IN-go [ meninges
meningitis men-in-JYE-tis

myel/o MY-eh-loh [ spinal cord or bone
myelocele MY-eh-loh-seel marrow

narc/o NAR-koh [ sleep

narcosis nar-KOH-sis

neur/o NOO-roh [ nerve
neuropathy noo-ROP-ah-thee

-paresis par-EE-sis L] partial paralysis
hemiparesis hem-ee-par-EE-sis

-phasia FAY-zee-ah [ speech
dysphasia dis-FAY-zee-ah

-plegia PLEE-jee-ah [ paralysis
paraplegia pair-ah-PLEE-jee-ah

-praxia PRAK-see-ah [] perform
apraxia ah-PRAK-see-ah

-sthenia STHEE-nee-ah [] strength
hyposthenia high-poss-THEE-nee-ah

thec/o THEE-koh [] sheath
intrathecal in-trah-THEE-kal

ton/o TON-oh [] tension, tone
dystonia dis-TON-ee-ah

ventricul/o ven-TRIK-yoo-loh [] ventricle of the heart
ventriculostomy ven-trik-yoo-LOSS-toh-mee or brain

Pathological Conditions

oS TR As you study the pathological conditions of the nervous system, note that

¥ Nk ~d A= the basic definition is in bold print—followed by a detailed description
' in regular print. The phonetic pronunciation is directly beneath each

term, along with a breakdown of the component parts of the term where
applicable.

The pathological conditions for the nervous system are listed in
alphabetical order for easy reference. The pathological conditions fall
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Alzheimer's disease
(ALTS-high-merz dih-ZEEZ)

into the following categories: congenital disorders (those occurring at
birth); degenerative, functional, and seizure disorders; infectious disorders;
intracranial tumors and traumatic disorders; vascular disorders; periph-
eral nerve disorders; and disk disorders. As each disorder is discussed, its
category is identified.

Deterioration of a person’s intellectual functioning. Alzheimer’s
disease (AD) is progressive and extremely debilitating. It begins
with minor memory loss and progresses to complete loss of mental,
emotional, and physical functioning—frequently occurring in per-
sons over 65 years of age.

This process occurs through three identified stages over a number of
years. Stage 1 lasts for approximately one to three years and includes loss
of short-term memory; decreased ability to pay attention or learn new
information; gradual personality changes such as increased irritability,
denial, and depression; and difficulties in depth perception. People with
AD in stage 1 often recognize and attempt to adjust or cover up mental
errors.

Stage 2 lasts approximately 2 to 10 years, during which time the per-
son loses the ability to write, to identify objects by touch, to accomplish
purposeful movements, and to perform simple tasks such as getting
dressed. During this progressive deterioration, safety is a major concern.
Also during the second stage the person with AD loses the ability to
socially communicate with others. He or she uses the wrong words in
conversation, tends to repeat phrases, and may eventually develop total
loss of language function (called aphasia).

Stage 3 lasts for 8 to 10 years, during which time the person with AD has
very little (if any) communication skills due to disorientation to time, place,
and person. Bowel and bladder incontinence, posture flexion, and limb
rigidity also are noted during this stage. This increasing deterioration tends
to render the person with AD dependent on others to provide for basic
needs. The individual may be cared for by family members or need place-
ment in a long-term care facility. The person with AD is prone to additional
complications, such as malnutrition, dehydration, and pneumonia.

It has been identified that both chemical and structural changes in the
brain cause the symptoms of AD. However, there is no single clinical test for
identifying AD. Before a diagnosis is made, other conditions that mimic
the symptoms must be excluded. A clinical diagnosis of Alzheimer’s is then
based on tests such as physical, psychological, neurological, and psychiatric
examinations plus various laboratory tests. With today’s new diagnostic tools
and criteria, it is possible for physicians to make a positive clinical diagnosis
of Alzheimer’s with approximately 90% accuracy. A confirmation of the
diagnosis of AD is not possible until death because biopsy or autopsy exami-
nation of the brain tissue is required for a diagnosis.

Treatment for AD includes the use of tacrine hydrochloride (Cognex), which
is approved for use in mild to moderate cases due to its ability to improve



amyotrophic lateral
sclerosis (ALS)
(ah-my-oh-TROFF-ik LAT-er-al
skleh-ROH-sis)
a- = without, not
my/o = muscle
troph/o = development
-ic = pertaining to
scler/o = hard; also
refers to sclera
of the eye
-o0sis = condition

anencephaly

(an-en-SEFF-ah-lee)
an- = without, not
encephal/o = brain
-y = noun ending

Bell's palsy
(BELLZ PAWL-zee)
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memory in approximately 40% of persons with AD. Antidepressants and
tranquilizers are also frequently used to treat symptoms. The persons/families

experiencing AD need a great deal of education and support to endure this
difficult disease.

Amyotrophic lateral sclerosis (ALS) is a severe weakening and
wasting of the involved muscle groups, usually beginning with the
hands and progressing to the shoulders, upper arms, and legs. It is
caused by decreased nerve innervation to the muscle groups.

This lack of muscle innervation is due to the loss of motor neurons in the
brain stem and spinal cord. This is specifically a motor deficit and does
not involve cognitive (mental thinking) or sensory (hearing, vision, and
sensation) changes. As the muscle masses weaken and lose innervation, the
person with ALS begins to complain of worsening fatigue—with resulting
uncoordinated movements, spasticity, and eventually paralysis.

As the brain stem involvement increases, the person with ALS experi-
ences severe wasting of the muscles in the tongue and face—causing speech,
chewing, and swallowing difficulties. In addition, other manifestations
of ALS include difficulty clearing airway and breathing and loss of
temperament control (with fluctuating emotions). Complications of ALS
include loss of verbal communication, loss of ability to provide self-care,
total immobility, depression, malnutrition, pneumonia, and inevitable
respiratory failure.

There is no cure for ALS, and the primary care focuses on support of the
person and family to meet their physical and emotional needs—especially
as this physically debilitating disease progresses. The course of ALS varies
according to individual, but approximately 50% die within three to five
years of diagnosis. ALS is also called Lou Gehrig’s disease.

Anencephaly is an absence of the brain and spinal cord at birth, a
congenital disorder.

The condition is incompatible with life. It can be detected through an
amniocentesis or ultrasonography early in pregnancy.

Bell’s palsy is a temporary or permanent unilateral weakness or
paralysis of the muscles in the face following trauma to the face,
an unknown infection, or a tumor pressing on the facial nerve ren-
dering it paralyzed.

Symptoms include drooling, inability to close the eye or regulate saliva-
tion on the affected side (with a distorted facial appearance), and loss of
appetite and taste perception. Treatment includes gentle massage, apply-
ing warm moist heat, facial exercises to activate muscle tone, prednisone
to reduce swelling, and analgesics to relieve pain. Early treatment is
important for a complete recovery.
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brain abscess
(BRAIN AB-sess)

carpal tunnel syndrome
(CAR-pal TUN-el SIN-drom)

cerebral concussion
(seh-REE-bral con-KUSH-un)

A brain abscess is a localized accumulation of pus located anywhere
in the brain tissue due to an infectious process—either a primary
local infection or an infection secondary to another infectious pro-
cess in the body (such as bacterial endocarditis, sinusitis, otitis, or
dental abscess).

The initial symptom is a complaint of a headache that results from the
increase in intracranial pressure (ICP). Other symptoms follow accord-
ing to the location of the abscess. They include vomiting, visual distur-
bances, seizures, neck stiffness, and unequal pupil size. A computerized
tomography (CT) scan and/or an electroencephalogram (EEG) will verify
the diagnosis and location.

A brain abscess is treated aggressively with intravenous antibiotics. With
signs and symptoms of ICP, mannitol (an osmotic diuretic) may be given
in addition to steroids to reduce cerebral edema and thus decrease the
intracranial pressure. If treatment response is not good in a short period
of time and there is an increased intracranial pressure, surgical drainage
may be required to preserve cerebral functioning.

Carpal tunnel syndrome is a pinching or compression of the median
nerve within the carpal tunnel due to inflammation and swelling of
the tendons, causing intermittent or continuous pain that is great-
est at night.

The carpal tunnel is a narrow passage from the wrist to the hand housing blood
vessels, tendons, and the median nerve. This tendon inflammation occurs
largely as a result of repetitious overuse of the fingers, hands, or wrists.

Treatment involves anti-inflammatory medications, splints, physical
therapy, and stopping the repetitive overuse. When medical treatment
fails to relieve the pain, surgical intervention may be necessary to relieve
pressure on the median nerve.

Cerebral concussion is a brief interruption of brain function,
usually with a loss of consciousness lasting for a few seconds.

This transient loss of consciousness is usually caused by blunt trauma (a
blow) to the head. With a severe concussion, the individual may experi-
ence unconsciousness for a longer period of time, a seizure, respiratory
arrest, or hypotension.

The individual experiencing a cerebral concussion will likely have a head-
ache after regaining consciousness and will not be able to remember the
events surrounding the injury. Other symptoms often associated with a
cerebral concussion include blurred vision, drowsiness, confusion, visual
disturbances, and dizziness.

The individual will need to be observed for signs of increased intra-
cranial pressure or signs of intracranial bleeding during the period of
unconsciousness and for several hours after consciousness is resumed.
These signs indicate an injury requiring further treatment.



cerebral contusion
(seh-REE-bral con-T00-zhun)

cerebral palsy

(seh-REE-bral PAWL-zee)
cerebr/o = brain; cerebrum
-al = pertaining to

cerebrovascular accident (CVA)
(seh-REE-broh-VASS-kyoo-lar
AK-sih-dent)

cerebr/o = brain; cerebrum
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Cerebral contusion is a small, scattered venous hemorrhage in the
brain (or better described as a “bruise” of the brain tissue) occur-
ring when the brain strikes the inner skull.

The contusion will likely cause swelling of the brain tissue (called cere-
bral edema). Cerebral edema will be at its height 12 to 24 hours after the
injury.

Symptoms vary according to the size and location of the contusion. Some
symptoms include increased (ICP), combativeness, and altered level of
consciousness.

Treatment includes close observation for secondary effects, including
signs of increasing intracranial pressure and altered levels of conscious-
ness. Hospitalization is usually required to monitor ICP, maintain cerebral
perfusion, and administer corticosteroids and osmotic diuretics.

Cerebral palsy (CP) is a collective term used to describe congenital
(at birth) brain damage that is permanent but not progressive. It is
characterized by the child’s lack of control of voluntary muscles.

The lack of voluntary muscle control in CP is due to injuries to the cere-
brum which occur before birth, during birth, or during the first 3 to 5 years
of a child’s life. The specific symptoms and types of CP will vary according
to the area of the cerebrum involved. The four major types of CP are as
follows:

1. Spastic results from damage to the cortex of the brain, causing tense
muscles and very irritable muscle tone. A very tense heel cord that
forces a child to walk on his or her toes is an example of the spastic
type of CP. This is the most common type.

2. Ataxic results from damage to the cerebellum and involves tremors,
a disturbed equilibrium, loss of coordination, and abnormal move-
ments. This type of CP will force the child to stagger when walking.

3. Athetoid (or dyskinetic) is due to damage to the basal ganglia, which
causes abnormal movements such as twisting or sudden jerking. This
jerking may result from any stimulus, including the increased inten-
sity brought on by stress.

4. Mixed CP is a combination of symptoms of the three types of CP
previously cited.

Intellectual function may range from extremely bright normal to severe
mental retardation. Other common handicaps associated with CP include
oculomotor impairment, convulsive disorder(s), and hearing and speech
impairments.

A cerebrovascular accident (CVA) involves death of a specific
portion of brain tissue, resulting from a decrease in blood flow
(ischemia) to that area of the brain; also called stroke.
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Causes of a cerebrovascular accident include cerebral hemorrhage, throm-
bosis (clot formation), and embolism (dislodging of a clot). Transient isch-
emic attacks (TIAs) are brief periods of ischemia in the brain, lasting from
minutes to hours, which can cause a variety of symptoms. TIAs (or “mini
strokes”) often precede a full-blown thrombotic CVA. The neurological
symptoms range according to the amount of ischemia and the location of
the vessels involved. The person experiencing a TIA may complain of numb-
ness or weakness in the extremities or corner of the mouth, as well as diffi-
culty communicating. The person may also experience a visual disturbance.
Sometimes the symptoms are vague and difficult to describe. The person may
simply complain of a “funny feeling.”

Cerebral thrombosis (clot), also called thrombotic CVA, makes up 50%
of all CVAs and occurs largely in individuals older than 50 years of age and
often during rest or sleep. The cerebral clot is typically caused by thero-
sclerosis, which is a thickened fibrotic vessel wall that causes the diameter
of the vessel to be decreased or completely closed off from the buildup of
plaque. The thrombotic CVA is often preceded by one or many TIAs. The
occurrence of the CVA caused by a cerebral thrombosis is rapid, but the
progression is slow. It is often called a “stroke-in-evolution,” sometimes
taking three days to become a “completed stroke” (wherein the maximum
neurological dysfunction becomes evident and the affected area of the
brain is swollen and necrotic).

Cerebral embolism occurs when an embolus or fragments of a blood clot,
fat, bacteria, or tumor lodge in a cerebral vessel and cause an occlusion. This
occlusion renders the area supplied by this vessel ischemic. A heart prob-
lem may lead to the occurrence of a cerebral embolus such as endocarditis,
atrial fibrillation, and valvular conditions. A piece of a clot may break off in
the carotid artery and move into the circulation causing a cerebral embo-
lism. A fat emboli can occur from the fracture of a long bone. The cerebral
emboli will cause immediate neurological dysfunction. If the embolus
breaks up and is consumed by the body, the dysfunction will disappear. If
the embolus does not break up, the dysfunction will remain. Even when the
embolus breaks up, the vessel wall is often left weakened—increasing the
possibility of a cerebral hemorrhage at this site.

Cerebral hemorrhage occurs when a cerebral vessel ruptures, allow-
ing bleeding into the CSF, brain tissue, or the subarachnoid space. High
blood pressure is the most common cause of a cerebral hemorrhage. The
symptoms occur rapidly and generally include a severe headache along
with other neurological dysfunctions (related to the area involved).

Symptoms of a CVA may vary from going unnoticed; to numbness, confu-
sion, and dizziness; to more severe disabilities such as impaired conscious-
ness (ranging from stupor to coma, paralysis, and aphasia). The symptoms
of a CVA will differ widely according to the degree of involvement, the
amount of time the blood flow is decreased or stopped, and the region of
the brain involved.

Treatment of CVA depends on the cause and effect of the stroke. The
prognosis, or predicted outcome, for a stroke victim is dependent on the
degree of damage to the affected area of the brain and how quickly treat-
ment is initiated.



degenerative disk
(deh-JEN-er-ah-tiv disk)

encephalitis

(en-seff-ah-LYE-tis)
encephal/o = brain
-itis = inflammation

epilepsy
(EP-ih-lep-see)
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Degenerative disk is the deterioration of the intervertebral disk,
usually due to constant motion and wear on the disk.

A vertebral misalignment will result in constant rubbing on the disk, with
gradual wasting and inflammation that results in degenerative disk dis-
ease. Pain is the primary symptom and occurs in the regions served by the
spinal nerves of the disk space involved. The pain is described as burning
and continuous, sometimes radiating down theleg(s). There may be some
motor function loss as well. The person with degenerative disk disease is
often unable to carry on normal daily activities due to the pain and/or
motor loss. Treatment includes bed rest, bracing the back, nonsteroidal
anti-inflammatory drugs (NSAIDs), analgesics, transcutaneous electri-
cal nerve stimulation (TENS), and finally surgical interventions (spinal
fusion or freeing compressed spinal nerve roots).

Encephalitis is the inflammation of the brain or spinal cord tissue
largely caused by a virus that enters the CNS when the person
experiences a viral disease such as measles or mumps or through
the bite of a mosquito or tick.

Encephalitis may also (but less often) be caused by parasites, rickettsia,
fungi, or bacteria. Whatever the causative organism, it becomes invasive
and destructive to the brain or spinal cord tissue involved.

Encephalitis is characterized by symptoms similar to meningitis. However,
there is no buildup of exudate (as there is with meningitis). Small
hemorrhages occur in the CNS tissue, causing the tissue to become
necrotic.

Symptoms include restlessness, seizure, headache, fever, stiff neck,
altered mental function, and decreased level of consciousness. The per-
son with encephalitis may also experience facial weakness, difficulty
communicating and understanding verbal communication, a change in
personality, or weakness on one side of the body. The deterioration of
nerve cells and the increase of cerebral edema may eventually result in
permanent neurological problems and/or a comatose state. The outcome
varies related to the degree of inflammation, the age and condition of the
individual experiencing encephalitis, and the cause.

Treatment for encephalitis includes administering medications, treat-
ing symptoms, and preventing complications. Administration of mild
analgesics for pain, antipyretics for fever, anticonvulsants for seizure
activity, antibiotics for intercurrent infections, and corticosteroids or
osmotic diuretics to control cerebral edema are all part of the treatment
regimen as indicated according to the symptoms.

Epilepsy is a syndrome of recurring episodes of excessive irregular
electrical activity of the brain resulting in involuntary muscle
movements called seizures.

These seizures may occur with a diseased or structurally normal CNS, and
this abnormal electrical activity may involve a part or all of the person’s
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grand mal seizure
(grand MALL SEE-zyoor)

brain. Epileptic seizures may affect consciousness level, skeletal motor
function, sensation, and autonomic function of the internal organs.
Severe seizures may produce a decrease of oxygen in the blood circulating
through the body, as well as acidosis and respiratory arrest. Seizures are
classified according to the area of the brain or the focus, the cause, and the
clinical signs and symptoms experienced. The categories include:

1. Partial seizures, arising from a focal area that may be sensory, motor,
or even a diverse complex focus.

2. Generalized seizures, commonly resulting in loss of consciousness
and involving both cerebral hemispheres. Grand mal and petit mal
seizures are the most common types of generalized seizures.

Anticonvulsant medications can reduce or control most seizure activity.
Diagnostic testing performed to confirm a diagnosis of seizures includes
(but may not be limited to) the following: complete neurological exam,
ambulatory electroencephalogram, MRI, and CT scan. A discussion of
the ambulatory encephalogram appears in the section on diagnostic
techniques and procedures.

A grand mal seizure is an epileptic seizure characterized by a
sudden loss of consciousness and by generalized involuntary mus-
cular contraction, vacillating between rigid body extension and an
alternating contracting and relaxing of muscles.

Grand mal seizures, also called tonic-clonic seizures, are the most
common seizures in adults and children. Persons experiencing tonic-clonic
seizures may describe an aura (indication of some type) preceding the
onset of the tonic phase of the seizure.

The tonic phase begins with a sudden loss of consciousness, followed by
the person’s falling to the floor (with muscle contractions causing rigid
extension of the head, legs, and arms, and clenching of the teeth). The eyes
roll back and the pupils are dilated and fixed. As the diaphragm contracts,
and air is forced through closed vocal chords a cry is often heard and
breathing is stopped. Both urinary and bowel incontinence may happen.
This phase may last up to 1 minute, but the average duration is 15 seconds
before the clonic phase begins.

The clonic phase is characterized by contraction and relaxation of
muscle groups in arms and legs, with rapid shallow breathing called
hyperventilation. Excessive salivation occurs during the clonic phase, but
subsides gradually within an average of 45 to 90 seconds.

The person experiencing a grand mal seizure can remain unconscious
for up to 30 minutes after the clonic phase has stopped. There is confu-
sion and disorientation as consciousness is regained. The person will not
remember the seizure itself, but will feel very tired and complain of muscle
soreness and fatigue. If an aura occurs with a seizure, that is usually the last
memory recalled. Protection of the person during the tonic-clonic phase
is the priority of care.
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Petit mal seizures are small seizures in which there is a sudden
temporary loss of consciousness lasting only a few seconds; also
known as absence seizures.

The individual may have a blank facial expression and may experience
repeated blinking of the eyes during this brief period of time. There is
no loss of consciousness and the episode often goes unnoticed by the
individual. The duration of the seizure is 5 to 10 seconds. Petit mal seizures
occur more frequently in children prior to puberty, beginning most often
about the age of 5.

Guillain-Barré syndrome is acute polyneuritis (“inflammation of
many nerves”) of the PNS in which the myelin sheaths on the
axons are destroyed, resulting in decreased nerve impulses, loss of
reflex response, and sudden muscle weakness—which usually fol-
lows a viral gastrointestinal or respiratory infection.

This polyneuritis usually begins with symmetric motor and sensory
loss in the lower extremities, which ascends to the upper torso, upper
extremities, and cranial nerves. The person with Guillain-Barré syn-
drome retains complete mental ability and consciousness while experi-
encing pain, weakness, and numbness. Approximately 25% of persons
with Guillain-Barré syndrome will experience respiratory dysfunction
requiring ventilatory assistance. In most persons this disease begins to
resolve itself in several weeks, but the patient may take several months to
two years to regain complete muscle strength. Treatment is symptomatic,
supportive, and aimed at preventing complications related to extended
immobility, pain, anxiety, powerlessness, and respiratory dysfunction.

Cephalalgia involves pain (varying in intensity from mild to severe)
anywhere within the cranial cavity. It may be chronic or acute, and
may occur as a result of a disease process or be totally benign. The
majority of headaches are transient and produce mild pain relieved
by a mild analgesic.

Disturbances in cranial circulation produce two of the three most
common types of headaches: migraines and clusters. Tension headaches
caused by muscle contraction comprise the other common type.

Migraine headache is a recurring, pulsating, vascular headache
usually developing on one side of the head. It is characterized by a
slow onset that may be preceded by an aura, during which a sen-
sory disturbance occurs such as confusion or some visual interfer-
ence (e.g., flashing lights).

The pain intensity gradually becomes more severe and may be
accompanied by nausea, vomiting, irritability, fatigue, sweating, or chills.
Migraines occur at any age, with more frequency in females and those
with a positive family history for migraine headaches. There is an increase
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in migraine headaches during periods of stress and crisis, as well as a
correlation with the menstrual cycle.

Migraines are often called vascular headaches. Dilation of the vessels in
the head along with a drop in the serotonin level (which acts as a vaso-
constrictor and a neurotransmitter, aiding in nerve transmission) occur at
the onset of the migraine, which may last for hours or for days. Treatment
for migraine headaches includes medications to prevent the onset of the
headaches and medications to relieve the headache and diminish or reduce
the severity of the symptoms.

A cluster headache occurs typically two to three hours after falling
asleep; described as extreme pain around one eye that wakens the
person from sleep.

There are usually no prodromal (or early) signs. However, the associated
symptoms include a discharge of nasal fluid, tearing, sweating, flushing, and
facial edema. The duration of a cluster headache is 30 minutes to several
hours, and the episodes are clustered (occurring every day for several days or
weeks). Then there may be a period of time with no headaches (lasting for
months), until there is a return of the daily cluster headaches.

A tension headache occurs from long, endured contraction of the
skeletal muscles around the face, scalp, upper back, and neck.

Tension headaches make up the majority of headaches and occur in rela-
tion to excessive emotional tension such as anxiety and stress. The contin-
ued contraction of these skeletal muscles results in pain varying in intensity
and duration. The onset of tension headaches is often during adolescence,
but they occur most often in middle age. The headache is described as vise-
like, pressing, or tight.

Mild analgesics such as acetaminophen or aspirin are used to relieve the
tension headache. Tranquilizers may be used to reduce muscle tension.

Epidural hematoma is a collection of blood (hematoma) located
above the dura mater and just below the skull.

The hematoma is blood collected from a torn artery, usually the middle
meningeal artery, or from an injury such as a skull fracture or contusion. The
initial symptom is a brief loss of consciousness. This brief period is followed
by a period in which the individual is extremely rational (lucid). This lucid
period may last for one to two hours or up to one to two days. When the lucid
period is over, a rapid decline in consciousness occurs, accompanied by one
or all of the following: progressively severe headache, drowsiness, confusion,
seizures, paralysis, one fixed pupil, an increase in blood pressure, a decrease
in pulse rate, and even coma. The epidural hematoma develops rapidly.
Therefore, timely treatment is necessary to save the individual’s life. A crani-
ology is performed to repair the damaged blood vessels and remove pooled
blood. Burr holes drilled into the skull can often be used to accomplish the
clot evacuation and ligation of the artery.
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Subdural hematoma is a collection of blood below the dura mater
and above the arachnoid layer of the meninges.

This blood usually occurs as a result of a closed head injury, an
acceleration-deceleration injury, a cerebral atrophy noted in older adults,
use of anticoagulants, a contusion, and/or chronic alcoholism. Subdural
hematomas largely occur as a result of venous bleeding. They vary in the
rate of development from the acute subdural hematoma (which occurs in
minutes to hours of an injury) to a chronic subdural hematoma, which
can evolve over weeks to months.

Symptoms include agitation, drowsiness, confusion, headache, dilation
and sluggishness of one pupil, possible seizures, signs of increased intra-
cranial pressure (IICP), and paralysis. Treatment for large subdural hema-
tomas includes diuretic medications to control brain swelling and surgical
evacuation. The acute subdural hematoma may be removed through burr
holes, but the chronic subdural hematoma is usually removed by a crani-
otomy because the blood collects so slowly it tends to solidify (preventing
aspiration through burr holes).

Herniated disk is rupture or herniation of the disk center (nucleus
pulposus) through the disk wall and into the spinal canal, causing
pressure on the spinal cord or nerve roots.

The herniation may be caused by trauma or by sudden straining or lifting
in an unusual position. An intervertebral disk is a flexible pad of carti-
lage located between every vertebrae to provide shock absorption and
flexibility for movement.

Herniated intervertebral disks occur most frequently in the lumbosacral
area, causing symptoms of sciatica: pain radiating from the back to the
hip and down the leg. Herniation of the cervical disks occurs occasionally,
causing shoulder pain radiating down the arm to the hand, stiffness of the
neck, and sensory loss in the fingers. The diagnosis is usually confirmed
with a CT scan, MRI, or a myelogram.

Conservative medical treatment such as bed rest, local application of heat,
muscle relaxants, anti-inflammatory agents, and analgesics is usually the
initial therapy. If back pain and sciatica are persistent and not relieved by
the conservative medical treatment or if neurological dysfunctions are
increasing, surgical intervention is indicated.

Huntington’s chorea is an inherited neurological disease
characterized by rapid, jerky, involuntary movements and increasing
dementia due to the effects of the basal ganglia on the neurons.

There is no cure for this progressive degenerative disease. Beginning
about the age of 30 to 40, the early effects include irritability, periods of
alternating emotions, posture and positioning problems, protruding tongue,
speech problems, restlessness, and complaints of a “fidgety” feeling. These
abnormal movements (which gradually increase to involve all muscles and
the inability to be still for more than several minutes) are aggravated by
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attempts to perform voluntary movements, by stress, and by emotional
situations. As the disease progresses, movement of the diaphragm becomes
impaired, making the person with Huntington’s chorea susceptible to
choking, aspiration, poor oxygenation, and malnutrition. Other late effects
include loss of mental skills and total dependence on others for care. Death
typically occurs approximately 15 to 20 years after the onset of symptoms
due to an infectious process or aspiration pneumonia.

Because there is no cure for Huntington’s chorea, the supportive care
includes education of the disease process for the person and family (along
with genetic counseling). The emotional and psychological needs of the
person and family are great and require much support.

Hydrocephalus is an abnormal increase of cerebrospinal fluid in the
brain that causes the ventricles of the brain to dilate, resulting in
an increased head circumference in the infant with open
fontanel(s); a congenital disorder.

The increase in cerebrospinal fluid (CSF) may be due to an increased pro-
duction of CSF, a decreased absorption of CSF, or a blockage in the normal
flow of CSE. The infant may also show frontal bossing (forehead protrudes
out), which may cause the “setting sun” sign in which the sclerae (whites of
the eyes) above the irises are visible when the eyes are directed downward.
The infant will demonstrate other signs of increased pressure, such as a
high-pitched cry, a bulging fontanel, extreme irritability, and an inability
to sleep for long periods of time.

Hydrocephalus in the young infant may be indicated by increased head
circumference, resulting in an abnormal graphing curve. This may be
detected when checking the head circumference of the infant on well-
baby checkups in the physician’s office. (This procedure is discussed in
Chapter 19.) Along with checking head circumference the infant should
be assessed for any signs and symptoms of increased intracranial pres-
sure (IICP).

When the diagnosis of hydrocephalus is made, treatment to relieve
or remove the obstruction is initiated. When there is no obstruction,
a shunt is generally required to relieve the intracranial pressure. The
excess CSF is shunted into another body space, thus preventing perma-
nent damage to the brain tissue. As the child grows, the shunt must be
replaced with a longer one.

Hydrocephalus is often a complication of another disease or disorder. The
infant with spina bifida cystica may develop hydrocephalus. It can also
occur as a result of an intrauterine infection due to diseases such as rubella
or syphilis.

Intracranial tumors occur in any structural region of the brain. They
may be malignant or benign, classified as primary or secondary,
and are named according to the tissue from which they originate.

An intracranial tumor causes the normal brain tissue to be displaced and
compressed, leading to progressive neurological deficiencies. The clinical
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symptoms of intracranial tumors include headaches, dizziness, vomiting,
problems with coordination and muscle strength, changes in personality,
altered mental function, seizures, paralysis, and sensory disturbances.

Surgical removal is the desired treatment when possible. Radiation and/or
chemotherapy are used according to location, classification, and type.

Primary intracranial tumors arise from gliomas, malignant glial
cells that are a support for nerve tissue, and from tumors that arise
from the meninges.

Gliomas constitute about one-half of all brain tumors and are classified
according to the principal cell type, shape, and size, as follows:

1. Glioblastoma multiformes are the most frequent and aggressive intra-
cranial tumors. This type of tumor arises in the cerebral hemisphere
and is the most rapidly growing of the gliomas.

2. Astrocytomas are the most common type of primary brain tumor. They
are slow-growing usually non-cancerous primary tumors made up of
astrocytes (star-shaped cells). Astrocytomas tend to invade surround-
ing structures and over time become more anaplastic (i.e., they revert to
a more primitive form). A highly malignant glioblastoma may develop
within the tumor mass.

3. Ependymomas comprise approximately 6% of all intracranial tumors.
They commonly arise from the ependymomal cells that line the
fourth ventricle wall and often extend into the spinal cord. An epen-
dymoma occurs more commonly in children and adolescents and is
usually encapsulated and benign.

4. Oligodendrogliomas comprise approximately 5% of all intracranial
tumors and are usually slow growing. At times the oligodendroglio-
mas imitate the glioblastomas with rapid growth. Oligodendrogliomas
occur most often in the frontal lobe.

5. Medulloblastomas are the most common type of childhood brain
cancer and occur most frequently in children between 5 and 9 years
of age. They affect more boys than girls and typically arise in the cer-
ebellum, growing rapidly. The prognosis is poor.

Meningiomas are benign and comprise approximately 15% of all intra-
cranial tumors. They originate from the meninges, grow slowly, and are
vascular. Meningiomas largely occur most often in adults.

Metastatic intracranial tumors occur as a result of metastasis from
a primary site such as the lung or breast. They occur more fre-
quently than primary neoplasms.

Brain metastasis most frequently arising from lung and breast cancers, is a
common occurrence, comprising approximately 15% of intracranial tumors.
The tissue in the brain reacts intensely to the presence of a metastatic tumor,
which usually progresses rapidly. Surgical removal of a single metastasis to
the brain can be achieved if the tumor is located in an operable region. The
removal may provide the individual with several months or years of life.
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Meningitis (acute bacterial) is a serious bacterial infection of the
meninges—the covering of the brain and spinal cord—that can have
residual debilitating effects or even a fatal outcome if not diagnosed
and treated promptly with appropriate antibiotic therapy.

The bacteria enters the meninges by way of the bloodstream from an
infection in another part of the body (e.g., an upper respiratory infec-
tion) or through a penetrating wound such as an operative procedure, a
skull fracture, or a break in the skin covering a structural defect such as
a meningomyelocele. Once the bacteria invades the meninges (causing
inflammation), there is a rapid multiplication of the bacteria leading to
swelling in the brain tissue, congestion in the blood circulation of the
CNS, and formation of clumps of exudate that may collect around the
base of the brain and have the potential to occlude CSF circulation.

These alterations lead to an increase in intracranial pressure as well
as the following symptoms: irritability; extremely stiff neck (nuchal
rigidity); headache in the older infant, child, or adult; fever; pain with
eye movement; light sensitivity (photophobia); nausea and vomiting; diar-
rhea; drowsiness; confusion; and possibly seizures. Other specific char-
acteristics in the infant include resistance to being diapered or cuddled,
crying with position changes, high-pitched cry, decreased activity, bulging
tense fontanel, and poor feeding and sleeping.

Prior to beginning the antibiotic therapy, cultures of CSE urine, blood, and
the nasopharynx are obtained in an attempt to identify the causative bacte-
rial organism. A lumbar puncture (LP) is done to obtain the CSF on infants
with open fontanel or others who show no signs of long-standing increased
intracranial pressure (papilledema noted when optic fundi observed). In
the individual with bacterial meningitis, the CSF obtained from the lumbar
puncture will generally appear cloudy—showing the presence of white blood
cells (WBCs) as well as a decrease in glucose and an increase in protein.

The treatment for bacterial meningitis includes intravenous antibiotics for at
least 10 days, according to organism(s) identified in cultures. The individual
will likely be hospitalized initially and placed on isolation for 24 to 48 hours.
The environment should be kept dark and quiet, with very little stimuli.

The outcome of bacterial meningitis varies from complete recovery to mis-
cellaneous physical and mental disabilities. These outcomes are related to the
age of the individual and to the interval between onset of symptoms and the
beginning of treatment. The diagnosis of bacterial meningitis in the infant is
often difficult to identify because of the lack of verbal communication and
the vagueness of physiological symptoms (e.g., in the infant less than one
month of age the temperature may go up or down). The long-term complica-
tions include mild learning disabilities to severe mental and physical handi-
caps, cranial nerve malfunctions, peripheral circulatory collapse, arthritis,
and subdural effusion.

Acute meningitis may also be caused by viruses. Viral meningitis, also known
as aseptic meningitis, is usually clinically mild and spontaneous recovery
without complications is normal.
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Multiple sclerosis (MS) is a degenerative inflammatory disease of
the CNS attacking the myelin sheath in the spinal cord and brain,
leaving it sclerosed (hardened) or scarred and interrupting the flow
of nerve impulses.

MS largely affects young adults between the ages of 20 and 40, with
females being affected more often than males. The course for this disease
varies greatly in that the initial onset can be gradual over weeks, months,
or years or it may occur within minutes or hours. The common duration
of MS is approximately 30 years, although there are documented cases of
persons dying within several months after the beginning of the disease.
This disease can follow two types: the exacerbation-remitting type (in
which the exacerbation or onset of symptoms is followed by a complete
remission) or the chronic progressive type, in which there is a steady
loss of neurological function. The scarring of the myelin sheath either
slows the transmission of nerve impulses or completely inhibits the
transmission of stimuli to the spinal cord and brain. The areas involved
affect different systems and cause many symptoms, such as:

1. Unsteady balance, poor coordination with shaky irregular move-
ments, and vertigo

Numbness and/or weakness of one or more extremities

Speech, visual, and auditory disturbance

Urinary incontinence or urgency

Facial pain or numbness, and difficulty chewing and swallowing
Fatigue, spasticity, and muscular wasting or atrophy

Impaired sensation to temperature
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Impotence in males
9. Emotional disturbances

The person experiencing MS is at risk for the following complications: sei-
zures and dementia, blindness, recurring urinary tract infections (UTIs),
bowel and bladder incontinence, respiratory infections, and injuries from
falls.

There is no cure for MS. However, specific medications have helped to
prolong remissions and decrease the exacerbations of ambulatory per-
sons. The goals of drug therapy are to decrease inflammation, slow the
immune response, and promote muscle relaxation. The goal of care
for the person with MS is to relieve and decrease the severity of symp-
toms and promote independence as much as possible for as long as
possible.

Myasthenia gravis is a chronic progressive neuromuscular disorder
causing severe skeletal muscle weakness (without atrophy) and
fatigue, which occurs at different levels of severity.
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The muscles are weak because the nerve impulse is not transmitted
successfully to the muscle cell from the nerve cell, and these episodes occur
periodically (with remissions between). Myasthenia gravis is considered
to be an autoimmune disease in which antibodies block or destroy some
acetylcholine receptor sites. It occurs more often in women than in men,
with the onset usually between the ages of 20 and 40. In men, the onset is
between the ages of 50 and 60.

Symptoms of myasthenia gravis may occur gradually or suddenly.
Facial muscle weakness may be the most noticeable symptom, owing to
drooping eyelids, difficulty with swallowing, and difficulty speaking.
The periods of muscle weakness generally occur late in the day or after
strenuous exercise. Rest does refresh the tired weak muscles. The weakness
eventually becomes so severe that paralysis occurs.

In addition to medications, treatment for myasthenia gravis may require
restricted activity and a soft or liquid diet. The care provided for the
person and family is supportive and symptomatic.

Narcolepsy is a rare syndrome of uncontrolled sudden attacks
of sleep. The main features of narcolepsy are daytime sleepiness
and cataplexy.

Excessive daytime sleepiness is usually the first symptom to appear in
individuals who have narcolepsy. Attacks are likely to occur in monoto-
nous conditions conducive to normal sleep, but may also occur in
situations that could prove to be dangerous—such as working with
machinery and/or while driving. The individual may feel refreshed
upon awakening from the sleep episode, but may fall asleep again within
a few minutes.

The attacks can occur at any time, and may be frequent and may happen
almost instantaneously. The attacks might last from minutes to hours. The
individual could have a few episodes to many in a single day.

Cataplexy is a sudden loss of muscle tone (momentary paralysis without
loss of consciousness) initiated by emotional stimuli such as surprise,
anger, or laughter. This weakness can be confined to the extremities or
involve all muscles, causing the individual to collapse.

Medications may be used to treat narcolepsy, with the goal of achiev-
ing normal alertness with minimal side effects. A polysomnogram
(polly-SOHM-no-gram) may be performed to evaluate sleep disorders
such as narcolepsy. This test is discussed in the section on diagnostic
techniques and procedures.

Neuroblastoma is a highly malignant tumor of the sympathetic
nervous system.

It most commonly occurs in the adrenal medulla, with early metastasis
spreading widely to liver, lungs, lymph nodes, and bone.
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Parkinson’s disease is a degenerative, slowly progressive deterio-
ration of nerves in the brain stem’s motor system—characterized by
a gradual onset of symptoms, such as a stooped posture with the
body flexed forward; a bowed head; a shuffling gait; pill-rolling
gestures; an expressionless, masklike facial appearance; muffled
speech; and swallowing difficulty.

The cause of Parkinson’s disease is not known. However, a neurotransmitter
deficiency (dopamine) has been clinically noted in persons with Parkinson’s
disease. Parkinson’s disease is seen more often in males, with the onset of
symptoms beginning between the ages of 50 and 60. The clinical symptoms
can be divided into three groups:

1. Motor dysfunction demonstrated by the nonintentional trem-
ors (pill rolling), slowed movements, inability to start voluntary
movements, speech problems, muscle rigidity, and gait and pos-
ture disturbances.

2. Autonomic system dysfunction demonstrated by mottled skin,
problems from seborrhea and excess sweating on the upper neck
and face and absence of sweating on the lower body, abnormally low
blood pressure when standing, heat intolerance, and constipation.

3. Mental and emotional dysfunction demonstrated by loss of mem-
ory, declining mental processes, lack of problem-solving skills,
uneasiness, and depression.

Treatment for Parkinson’s disease, in addition to drug therapy, consists
of control of symptoms and supportive measures with physical therapy
playing an important role in keeping the person’s mobility maximized.

A recent surgical technique utilized for the person with Parkinson’s disease
is a pallidotomy. This procedure involves the destruction of the involved
tissue in the brain to reduce tremors and severe dyskinesia. The goal of
this procedure, to restore a more normal ambulatory function to the
individual, is not always successful.

Peripheral neuritis is a general term indicating inflammation of
one or more peripheral nerves, the effects being dependent on the
particular nerve involved.

The peripheral nerve disorders discussed in this chapter are trigeminal
neuralgia (tic douloureux), Bell’s palsy, and carpal tunnel syndrome. Each
has been listed alphabetically.

Poliomyelitis is an infectious viral disease entering through the
upper respiratory tract and affecting the ability of spinal cord and
brain motor neurons to receive stimulation. Muscles affected
become paralyzed without the motor nerve stimulation (i.e., respi-
ratory paralysis requires ventilatory support).

This once dreaded crippling disease has been nearly eliminated due to
the vaccine and immunization programs of Salk and Sabin. The clinical
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symptoms include excessive nasal secretions, low-grade fever, progressive
muscle weakness, nausea and vomiting, stiff neck, and flaccid paralysis of
the muscles involved. Muscle atrophy then occurs with decreased reflexes,
followed by joint and muscle deterioration.

Treatment for poliomyelitis is supportive, including medications for fever
and pain relief, bed rest, physical therapy, and respiratory support as
indicated. Prevention of this infectious disease is the strategy for today,
with the use of Sabin trivalent oral vaccine (which provides immunity for
all three forms of poliomyelitis).

Postpolio syndrome is progressive weakness occurring at least 30 years
after the initial poliomyelitis attack.

It involves already affected muscles in which there is uncontrolled, unco-
ordinated twitching. These muscle groups begin to waste and the person
experiences extreme weakness. The treatment for postpolio syndrome is
supportive.

Reye’s syndrome is an acute brain encephalopathy along with fatty
infiltration of the internal organs that may follow acute viral infec-
tions; occurs in children between 5 and 11, often with a fatal
result. There are confirmed studies linking the onset of Reye’s syn-
drome to aspirin administration during a viral illness.

The symptoms of Reye’s syndrome typically follow a pattern through stages:

1. Sudden, continuous vomiting, confusion, and lethargy (sluggishness
and apathy)

2. Irritability, hyperactive reflexes, delirium, and hyperventilation

3. Changes in level of consciousness progressing to coma, and sluggish
pupillary response

4. Fixed, dilated pupils; continued loss of cerebral function; and periods
of absent breathing

5. Seizures, loss of deep tendon reflexes, and respiratory arrest

The prognosis is directly related to the stage of Reye’s syndrome at the
time of diagnosis and treatment. Treatment includes decreasing intracra-
nial pressure to prevent seizures, controlling cerebral edema, and closely
monitoring the child for changes in level of consciousness. In some cases,
respiratory support and/or dialysis is necessary.

Shingles (herpes zoster) is an acute viral infection seen mainly in
adults who have had chicken pox, characterized by inflammation of
the underlying spinal or cranial nerve pathway (producing painful
vesicular eruptions on the skin along these nerve pathways). See
Figure 8-6.
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Of the population, 10 to 20% are affected by herpes zoster, with the
highest incidence in adults over 50. Symptoms include severe pain before
and during eruption, fever, itching, GI disturbances, headache, general
tiredness, and increased sensitivity of the skin around the area. The lesions
usually take three to five days to erupt, and then progress to crusting and
drying (with recovery in approximately three weeks). Treatment with
antiviral medications, analgesics, and sometimes corticosteroids aids in
decreasing the severity of symptoms.

Figure 8-6 Shingles—vesicles follow a nerve pathway (Photo courtesy
of Robert A. Silverman, M.D., Clinical Associate Professor, Department of
Pediatrics, Georgetown University)

A broken segment of the skull bone thrust into the brain as a
result of a direct force, usually a blunt object, is a skull fracture.

Automobile and industrial accidents are two potential causes of this type
of injury. The manifestations of a depressed skull fracture depend on the
section of the brain injured and the extent of damage to the underlying
vessels. The greater the involvement of vessels the higher the risk for
hemorrhage. Damage to the motor area will likely result in some form
of paralysis.

Treatment includes a craniotomy to remove the depressed segment(s)
of bone and raise it (them) back into position. Preoperative and
postoperative treatment is directed at relieving intracranial pressure
(ICP). Postoperative care may include wearing head protection until there
is partial healing of the fracture.

Spina bifida cystica is a congenital defect of the CNS in which

the back portion of one or more vertebrae is not closed normally and
a cyst protrudes through the opening in the back, usually at the
level of the fifth lumbar or first sacral vertebrae.

Two types of spina bifida cystica—meningocele and meningomyelocele—are
discussed in the following entries.

Meningocele is a cystlike sac covered with skin or a thin membrane
protruding through the bony defect in the vertebrae containing
meninges and CSF. See Figure 8-7.

Some spinal nerve roots may be displaced, but their function is still sound.
Neurological complications occur rarely and are not as severe as those
noted with the meningomyelocele.

Hydrocephalus is a possible complication occurring after surgical closure
of the meningocele. Extreme care must be taken to protect the cystlike sac
from injury prior to the surgical closure owing to the increased risk of an
infection.
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meningomyelocele
(men-in-goh-my-ELL-oh-seel)
mening/o = meninges
myel/o = spinal cord or
bone marrow
-cele = swelling or her-
niation

Fioure 8-7 Meningocele

Meningomyelocele is a cystlike sac covered with skin or a thin
membrane protruding through the bony defect in the vertebrae
that contains meninges, CSF, and spinal cord segments. See
Figure 8-8.

Due to the involvement of the spinal cord segments, there are neurological
symptoms such as weakness or paralysis of the legs as well as altered bowel
and bladder control. Hydrocephalus is generally present. Extreme care
must be taken to protect the sac from injury or rupture prior to surgical
closure owing to the increased risk of an infection.

Figure 8-8 Meningomyelocele



spina bifida occulta
(SPY-nah BIFF-ih-dah oh-KULL-tah)
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spinal cord injuries (paraplegia
and quadriplegia)

paraplegia
(pair-ah-PLEE-jee-ah)
para- = near, beside, beyond,
two like parts
-plegia = paralysis

quadriplegia

(kwod-rih-PLEE-jee-ah)
quadri- = four
-plegia = paralysis
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Spina bifida occulta is a congenital defect of the CNS in which the
back portion of one or more vertebrae is not closed. A dimpling
over the area may occur. See Figure 8-9.

Other symptoms include hair growing out of this area, a port wine nevus
(pigmented blemish) over the area, and/or a subcutaneous lipoma (fatty
tumor) in the area. This defect can occur anywhere along the vertebral
column but usually occurs at the level of the fifth lumbar or first sacral
vertebrae. There are usually very few neurological symptoms present.
Without symptoms there is no treatment recommended.

Figure 8-9 Spina bifida occulta

Severe injuries to the spinal cord, such as vertebral dislocation or
vertebral fractures, resulting in impairment of spinal cord function
below the level of the injury.

Spinal cord injuries are generally the result of trauma caused by motor
vehicle accidents, falls, diving in shallow water, or accidents associated
with contact sports. Spinal cord injuries are seen most often in the male
adolescent and young adult population.

Trauma to the spinal cord occurring above the level of the third to fourth cer-
vical vertebrae (C3 and C4) often results in a fatality due to the loss of innerva-
tion to the diaphragm and intercostal muscles, which maintain respirations.

Paraplegia (paralysis of the lower extremities) is caused by
severe injury to the spinal cord in the thoracic or lumbar region,
resulting in loss of sensory and motor control below the level of

injury.

Other common problems occurring with spinal cord injury to the lumbar
and thoracic regions include loss of bladder, bowel, and sexual control.

Quadriplegia follows severe trauma to the spinal cord between the
fifth and seventh cervical vertebrae, generally resulting in loss of
motor and sensory function below the level of injury.

Paralysis in quadriplegia includes the trunk, legs, and pelvic organs with
partial or total paralysis in the upper extremities. The higher the trauma
the more debilitating the motor and sensory impairments. Quadriplegia
may also be characterized by cardiovascular complications, low body
temperature, impaired peristalsis, inability to perspire, and loss of control
of bladder, bowel, and sexual functions.
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Tay-Sachs disease
(TAY-SACKS dih-ZEEZ)

trigeminal neuralgia

(tic douloureux)
(try-JEM-ih-nal noo-RAL-jee-ah,
tik DOO-loh-roo)

Diagnosis and extent of injury with spinal cord injuries is confirmed
with physical assessment, spinal X-rays, CT scans, and MRI scans.
Emergency treatment should be started at the scene of the injury to provide
stabilization of the normal alignment to prevent additional injury. Further
stabilization of the vertebrae will be accomplished at an acute care setting.

Tay-Sachs disease is a congenital disorder caused by altered lipid
metabolism, resulting from an enzyme deficiency.

An accumulation of a specific type of lipid occurs in the brain and leads to
progressive neurological deterioration with both physical and mental retar-
dation. The symptoms of neurological deterioration begin around the age of
six months. Deafness, blindness with a cherry red spot on each retina, convul-
sions, and paralysis all occur in the child with Tay-Sachs disease until death
occurs around the age of two to four years. There is no specific therapy for
this condition. Therefore, supportive and symptomatic care are indicated.

Tay-Sachs disease occurs most frequently in families of Eastern European
Jewish origin, specifically the Ashkenazic Jews. This disease can be
diagnosed in utero through amniocentesis.

Short periods of severe unilateral pain, which radiates along the
fifth cranial nerve, is trigeminal neuralgia (tic douloureux).

There are three branches of the fifth cranial nerve (trigeminal nerve), each
of which can be affected. Pain in the eye and forehead is experienced when
the ophthalmic branch is affected. The mandibular branch causes pain in
the lower lip, the section of the cheek closest to the ear, and the outer
segment of the tongue. The upper lip, nose, and cheek are painful when
the maxillary branch is affected.

Heat, chewing, or touching of the affected area activates the pain. Analgesics
are used to control the pain. Persons who smoke are encouraged to quit. The
nerve roots can be dissected through a surgical procedure when no other
options have relieved the pain.

Diagnostic Techniques, Treatments, and Procedures

Babinski's reflex
(bah-BIN-skeez REE-fleks)

Babinski’s reflex can be tested by stroking the sole of the foot,
beginning at midheel and moving upward and lateral to the toes. A
positive Babinski’s occurs when there is dorsiflexion of the great
toe and fanning of the other toes.

Although a normal reflex in newborns, the Babinski’s reflex is abnormal
when found in children and adults. A positive Babinski’s reflex in an adult
represents upper motor neuron disease of the pyramidal tract.



brain scan

cerebral angiography
(seh-REE-bral an-jee-0G-rah-fee)
cerebr/o = brain; cerebrum
-al = pertaining to
angi/o = vessel
-graphy = process of recording

cerebrospinal fluid analysis
(ser-eh-broh-SPY-nal FLOO-id
an-AL-ah-sis)

cerebr/o = brain; cerebrum

spin/o = spine

-al = pertaining to

CT scan of the brain
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A brain scan is a nuclear counter scanning of cranial content two
hours after an intravenous injection of radioisotopes.

Normally blood does not cross the blood-brain barrier and come in contact
with brain tissue. However, in localized pathological situations this barrier is
disrupted—allowing isotopes to gather. These isotopes concentrate in abnor-
mal tissue of the brain, indicating a pathological process. The scanner can
localize any abnormal tissue where the isotopes have accumulated.

The brain scan assists in diagnosing abnormal findings such as an acute
cerebral infarction, cerebral neoplasm, cerebral hemorrhage, brain abscess,
aneurysms, cerebral thrombosis, hematomas, hydrocephalus, cancer
metastasis to the brain, and bleeds.

Cerebral angiography is visualization of the cerebral vascular
system via X-ray after the injection of a radiopaque contrast medium
into an arterial blood vessel (carotid, femoral, or brachial).

The arterial, capillary, and venous recording structures are outlined as
the contrast medium flows through the brain. Through the cerebral
angiography, cerebral circulation abnormalities such as occlusions or
aneurysms are visualized. Vascular and nonvascular tumors can be
noted, as well as hematomas and abscesses.

CSF obtained from a lumbar puncture is analyzed for the presence
of bacteria, blood, or malignant cells, as well as for the amount of
protein and glucose present.

Normal CSF is clear and colorless without blood cells, bacteria, or
malignant cells. The normal protein level is 15 to 45 mg/dl, but may be as
high as 70 mg/dl in children and elderly adults. The normal glucose level
is 50 to 70 mg/dL

Computed tomography (CT) is the analysis of a three-dimensional
view of brain tissue obtained as X-ray beams pass through succes-
sive horizontal layers of the brain; also called computerized axial

tomography (CAT scan).

The images provided are as though you were looking down through the
top of the head. The computer detects the radiation absorption and the
variation in tissue density in each layer. From this detection of radiation
absorption and tissue density, a series of anatomic pictures are produced
in varying shades of gray.

When contrast is indicated, intravenous (IV) iodinated dye is injected
via a peripheral IV site. If receiving the contrast, the person should have
nothing by mouth (n.p.o.) for four hours prior to the study because the
contrast dye can cause nausea and vomiting.

CT scans are helpful in identifying intracranial tumors, cerebral
infarctions, ventricular displacement or enlargement, cerebral aneu-
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chordotomy

(kor-DOT-oh-mee)
chord/o = string, cord
-tomy = incision into

cisternal puncture
(sis-TER-nal PUNK-chur)

craniotomy

(kray-nee-OTT-oh-mee)
crani/o = skull; cranium
-tomy = incision into

echoencephalography
(ek-oh-en-seff-ah-LOG-rah-fee)
echo- = sound
encephal/o = brain
-graphy = process of recording

electroencephalography (EEG)
(ee-lek-troh-en-seff-ah-LOG-rah-fee)
electr/o = electricity
encephal/o = brain
-graphy = process of recording

rysm, intracranial bleeds, multiple sclerosis, hydrocephalus, and brain
abscess. CT scans are not limited to scans of the brain, but may also
be used to detect abnormalities such as blood clots, cysts, fractures,
infections, and tumors in internal structures. In addition, they may be
used to examine structures within the abdomen, pelvis, chest, head,
spine, nerves, and blood vessels.

Chordotomy is a neurosurgical procedure for pain control accom-
plished through a laminectomy, in which there is surgical interfer-
ence of pathways within the spinal cord that control pain.

The intent of this surgical procedure is to interrupt tracts of the nervous
system that relay pain sensations from their point of origin to the brain in
order to relieve pain.

Cisternal puncture involves insertion of a short, beveled spinal
needle into the cisterna magna (a shallow reservoir of CSF
between the medulla and the cerebellum) to drain CSF or to
obtain a CSF specimen.

The needle is inserted between the first cervical vertebrae and the fora-
men magnum. Immediately after the procedure, the person should be
observed for cyanosis, difficulty breathing, or absence of breathing.
Complications are rare.

Craniotomy is a surgical procedure that makes an opening into the
skull.

A craniotomy may be accomplished by creating a bone flap in which
one side remains hinged with muscles and other structures to the skull.
Another technique to allow entry into the skull is through a free-form
flap whereby a portion of the bone is completely removed from its
attachments. A third type of craniotomy is an enlarging burr hole that
allows the brain to be exposed for the procedure.

Ultrasound used to analyze the intracranial structures of the brain
is termed echoencephalography.

Ventricular dilation or a vital shift of midline structures are usually picked
up on the echoencephalography. These findings may indicate an enlarging
lesion. There is a great chance of error in administering and interpreting
the test. Therefore, limitations must be considered.

Measurement of electrical activity produced by the brain and
recorded through electrodes placed on the scalp is termed electro-
encephalography.

The electrodes are connected to a machine that amplifies the electrical activ-
ity and records it on moving paper. During the recording of the EEG, the



laminectomy
(lam-ih-NEK-toh-mee)

lamin/o = lamina

-ectomy = surgical removal

electromyography
(ee-lek-troh-my-0G-rah-fee)
electr/o = electricity
my/o = muscle
-graphy = process of recording

The Nervous System 275

person must remain very still and relaxed. This is usually achieved in a quiet
room with subdued lighting. If a sleep EEG recording is ordered, the person
is given a sedative and the EEG is recorded as the person falls asleep.

A sleep-deprived EEG is performed after the individual has been deprived of
sleep for 24 hours before the test. The individual should not smoke cigarettes
or consume any beverages containing caffeine for 24 hours before the test.
During sleep deprivation EEG abnormalities may show up. These abnormali-
ties can occur under stress, such as fatigue and drowsiness. The EEG record-
ing is conducted while the patient is awake and while asleep.

An ambulatory EEG may be performed to confirm a diagnosis of epi-
lepsy. If epilepsy waves occur in the brain only once every three or four
hours or if they happen only after an hour or so of sleep, the routine EEG
will appear normal. The ambulatory EEG will provide prolonged read-
ings of the electrical activity of the brain over a 24-hour period while the
individual is awake and asleep. The scalp electrodes are attached using a
special glue that holds them in place for an extended period. The small
portable recorder can be worn around the waist. Most recorders have
an “event” button that can be pressed if the individual experiences any
symptoms indicative of a seizure. The patient usually keeps a diary of his/
her activities during the day to assist the doctor in identifying the cause of
any abnormal activity that may appear on the recording.

An EEG provides information helpful in evaluating individuals with
cranial neurological problems, epileptic seizures, focal damage in the
cortex, psychogenic unresponsiveness, and cerebral death.

Laminectomy is the surgical removal of the bony arches from one
or more vertebrae to relieve pressure from the spinal cord.

This surgical procedure is done under general anesthesia. The pressure on
the spinal cord may be caused by a degenerated or a displaced disk or may
be from a displaced bone from an injury. If more than one vertebrae is
involved, a fusion may be required to maintain stability of the spine.

Electromyography (EMG) is the process of recording the electrical
activity of muscle by inserting a small needle into the muscle and
delivering a small current that stimulates the muscle.

The activity is recorded on a computer and is interpreted by a doctor
trained in electrodiagnostic medicine. The EMG records the electrical
activity in muscle tissue and is used to distinguish neuropathy (nerve
disease) from myopathy (muscle disease).

EMG and nerve conduction studies (NCS) are often used in combination
and are referred to as EMG/NCS. They are used to test for any dysfunc-
tion of nerve and muscle, such as pinching or compression of a specific
nerve or any inherited or acquired nerve or muscle dysfunction. The NCS
records the speed at which impulses travel along the nerve and measures
the electrical responses.
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lumbar puncture
(LUM-bar PUNK-chur)

magnetic resonance
imaging (MRI)

myelography
(my-eh-LOG-rah-fee)
myel/o = spinal cord, bone
marrow
-graphy = process of recording

Lumbar puncture involves the insertion of a hollow needle and
stylet into the subarachnoid space, generally between the third and
fourth lumbar vertebrae below the level of the spinal cord under
strict aseptic technique.

A lumbar puncture permits CSF to be withdrawn for further examina-
tion or to decrease ICP, intrathecal injections (material injected into the
lumbar subarachnoid space for circulation through the CSF) to be made,
and access for further assessment.

A written consent for a lumbar puncture is required in most agencies
due to the possible hazards of the procedure. Hazards include discomfort
during the procedure, postpuncture headache, possible morbidity or
mortality, infection, intervertebral disk damage, and respiratory failure.

A lumbar puncture takes only a few minutes and is performed with
the person lying on his or her side with chin tucked down to chest and
legs pulled into the abdomen. The person must be completely still to
avoid damage by the needle. To decrease discomfort, a local anesthetic is
normally injected prior to introduction of the needle and stylet.

A lumbar puncture is valuable in the diagnosis of meningitis, brain
tumors, spinal cord tumors, encephalitis, and cerebral bleeding. The
lumbar puncture is contraindicated in the presence of greatly increased
intracranial pressure due to the potential abrupt release of pressure, which
could cause compression of the brain stem and sudden death.

MRI is a noninvasive scanning procedure that provides visualization
of fluid, soft tissue, and bony structures without the use of radiation.

The person is placed inside an electromagnetic, tubelike machine where
specific radio frequency signals change the alignment of hydrogen
atoms in the body. The absorbed radio frequency energy is analyzed by a
computer, and an image is projected on the screen. See Figure 8-10.

The MRI provides far more precision and accuracy than most diagnostic tools.
Those persons with implanted metal devices cannot undergo an MRI due to
the strong magnetic field and the possibility of dislodging a chip or rod.

MRI scans are not limited to scans of the brain. They may be performed
on any part of the body and produce detailed images of soft tissues and
organs. MRI scans can be used to examine the abdomen, chest, joints,
nervous system, pelvis, and spinal column.

An open MRI scanner does not place the patient in a tubelike machine.
Instead, the patient is placed in a much less confining space. Open
MRI scanners are particularly helpful with patients who suffer from
claustrophobia (“fear of enclosed spaces”), pediatric patients, and larger
patients who might not fit in the conventional MRI scanner.

Myelography is the introduction of contrast medium into the lumbar
subarachnoid space through a lumbar puncture in order to visualize
the spinal cord and vertebral canal through X-ray examination.
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Figure 8-10 Coronal image of abdomen acquired during a breath hold in
this magnetic resonance image.

Roughly 10 ml of CSF is removed, and a radiopaque substance is injected
slowly into the lumbar subarachnoid space. Myelography is accomplished
on a tilt table in the radiology department in order to visualize the spinal
canal in various positions. After a series of films are taken of the vertebral
canal viewing various parts, the contrast medium is removed. Myelography
aids in the diagnosis of adhesions and tumors producing pressure on the
spinal canal, or of intervertebral disc abnormalities.

neurectomy
(noo-REK-toh-mee)

neur/o = nerve

-ectomy = surgical removal

A neurectomy is a neurosurgical procedure to relieve pain in a
localized or small area by incision of cranial or peripheral nerves.

In relieving pain, the intent of this surgical procedure is to interrupt tracts
of the nervous system that relay pain sensations from their point of origin
to the brain.

pneumoencephalography
(noo-moh-en-seff-ah-LOG-rah-fee)
pneum/o = lungs, air
encephal/o = brain
-graphy = process of recording

Pneumoencephalography is used to radiographically visualize one
of the ventricles or fluid-occupying spaces in the CNS.

This process is accomplished by removing CSF through a lumbar puncture
and replacing it with injected air, oxygen, or helium prior to the radiograph.

polysomnogram
(polly-SOHM-no-gram)

poly- = many

somn/o =sleep

-gram = record or recording

A polysomnogram (PSG) is a sleep study or sleep test that
evaluates physical factors affecting sleep. Physical activity and level
of sleep are monitored by a technician while the patient sleeps.

Small electrodes are attached to parts of the patient’s head and body.
Flexible wiring attached to the electrodes is then connected to a central
monitoring unit. While the patient sleeps, the electrodes monitor and
record various physical activities that occur—such as heart rate and
activity, breathing, eye movements, muscle activity, and leg movements.
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positron emission
tomography (PET scan)
(POZ-ih-tron ee-MISH-un
toh-MOG-rah-fee)

Image not available due to copyright restrictions

Romberg test
(ROM-berg test)

stereotaxic neurosurgery
(ster-eh-oh-TAK-sik
noo-roh-SER-jer-ee)

sympathectomy
(sim-pah-THEK-toh-mee)

The patient is observed and monitored through the night by a technician.
Activities such as snoring, kicking during sleep, periodic movements,
and sleep stages are monitored. A polysomnogram is useful in evaluating
sleep disorders such as sleep apnea, sleepwalking, night terrors, restless leg
syndrome, insomnia, and narcolepsy.

A positron emission tomography (PET) scan produces computerized
radiographic images of various body structures when radioactive
substances are inhaled or injected. See Figure 8-11.

The metabolic activity of the brain and numerous other body structures
are shown through computerized color-coded images that indicate the
degree and intensity of the metabolic process. The PET scan exposes per-
sons to very little radiation because the radioactive substances used are
very short-lived.

PET scans are used in assessing dementia, brain tumors, cerebral vascular
disease, and brain tumors. In addition, there is a growing employment of
the procedure in the study of biochemical activity of the brain and the
study and diagnosis of cancer.

The Romberg test is used to evaluate cerebellar function and balance.

The person is asked to stand quietly with feet together and hands at the
side and to attain equilibrium. The following step is to evaluate if the
person can close his or her eyes and maintain equilibrium without
swaying or falling. The next part of the evaluation is to assess if the person
can lift the hands to shoulder height and then close eyes without hands
drifting downward. If these two evaluations are completed successfully, the
balance and cerebellar function are intact.

Stereotaxic neurosurgery is performed on a precise location of an
area within the brain that controls specific function(s) and may
involve destruction of brain tissue with various agents such as
heat, cold, and sclerosing or corrosive fluids.

This destruction may interrupt pathways of electrical activity or destroy
specific nuclei. The precise location is calculated preoperatively. A small
hole is drilled in the skull and the tip of a needle or probe is guided
accurately to the exact location. The complications of stereotaxic
neurosurgery relate to the site of the surgical approach and potential
bleeding. It is possible for these tiny lesions to create lasting pain relief.

Sympathectomy is a surgical procedure used to interrupt a portion of
the sympathetic nerve pathway for the purpose of relieving chronic
pain.
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tractotomy A tractotomy involves a craniotomy, through which the anterolateral
(trak-TOT-oh-mee) pathway in the brain stem is surgically divided in an attempt to
relieve pain.

Morbidity and mortality rates connected with this procedure are high.

transcutaneous electrical Transcutaneous electrical nerve stimulation (TENS) is a form of
nerve stimulation (TENS) cutaneous stimulation for pain relief that supplies electrical
(tranz-kyoo-TAY-nee-us impulses to the nerve endings of a nerve close to the pain site.

ee-LEK-trih-kl nerve
stim-yoo-LAY-shun)
trans- = across, through
cutane/o = skin
-ous = pertaining to

This is accomplished by placing electrodes on the skin and connect-
ing them to a stimulator by flexible wires. Electrical impulses produced
are much like the body’s impulses, but are distinct enough to hinder
transmission of pain signals to the brain.

The person wearing a TENS unit is responsible for controlling the pulsa-
tion and voltage of the electrical impulses. The person wearing the TENS
must clean the electrodes and skin every eight hours, along with reapply-
ing the electrode jelly. One use of the TENS is with persons experiencing
back pain and/or sciatica.

Common Abbreviations

Abbreviation Meaning Abbreviation Meaning
ACTH adrenocorticotrophic hormone ~ MS multiple sclerosis
ALS amyotrophic lateral sclerosis MSLT multiple sleep latency test
ANS autonomic nervous system NCS nerve conduction study
CAT computerized axial tomography =~ NPH normal-pressure hydrocephalus
CNS central nervous system NREM non-rapid eye movement (stage
. . of slee
CSF cerebrospinal fluid P)
PEG neumoencephalogram
CT computed tomography . PREts
i PET ositron emission tomograph
CVA cerebrovascular accident; 2 e
stroke PNS peripheral nervous system
EEG electroencephalogram PSG polysomnogram
EMG electromyography REM rapid eye movement (stage of
. slee
EST electric shock therapy P)
) ) RT reading test

ICP intracranial pressure

. SNS somatic nervous system
LOC level of consciousness

TENS transcutaneous electrical nerve
LP lumbar puncture . .
stimulation

MRI magnetic resonance imaging

TIA transient ischemic attack
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Written and Audio Terminology Review

Review each of the following terms from this chapter. Study the spelling of
each term and write the definition in the space provided. If you have the
Audio CD available, listen to each term, pronounce it, and check the boxes
once you are comfortable saying the word. Check definitions by looking up
the term in the glossary/index.

Term Pronunciation Definition
absence seizure | AB-senz SEE-zyoor
acetylcholine " | ah-seh-till-KOH-leen
afferent nerves | AFF-er-ent nerves
agnosia | ag-NOH-zee-ah
agraphia | ah-GRAFF-ee-ah
alexia | ah-LEK-see-ah
Alzheimer’s disease | ALTS-high-merz dih-ZEEZ
amyotrophic lateral [] ah-my-oh-TROFF-ik
sclerosis (ALS) LAT-er-al skleh-ROH-sis
analgesia | an-al-JEE-zee-ah
analgesic " | an-al-JEE-zik
anencephaly | an-en-SEFF-ah-lee
anesthesia | an-ess-THEE-zee-ah
anesthesiologist | an-ess-thee-zee-ALL-oh-jist
aneurysm L] AN-yoo-rizm
aphasia | ah-FAY-zee-ah
apraxia | ah-PRAK-see-ah
arachnoid membrane | ah-RAK-noyd MEM-brayn
astrocyte L] ASS-troh-sight
astrocytoma " | ass-troh-sigh-TOH-mah
ataxia | ah-TAK-see-ah
aura | AW-rah
autonomic nervous system | aw-toh-NOM-ik

NER-vus SIS-tem
axon _ | AK-son
Babinski’s reflex | bah-BIN-skeez REE-fleks
Bell’s palsy | BELLZ PAWL-zee
blood-brain barrier | BLUD-BRAIN BAIR-ree-er
bradyesthesia | brad-ee-ess-THEE-see-ah




Term
bradykinesia
brain abscess
Brudzinki’s sign
burr hole

carpal tunnel syndrome
cauda equina
causalgia
cephalalgia
cerebellospinal
cerebellum

cerebral angiography

cerebral concussion

cerebral contusion

cerebral cortex
cerebral palsy
cerebritis

cerebrospinal fluid

cerebrovascular accident
(CVA)

cerebrum

Cheynes-Stokes respirations

chordotomy
cisternal puncture
cluster headache
coma

comatose
contracture
convolution
craniotomy
degenerative disk

dementia

Pronunciation

L]
]
]
L]
]
L]
]
]
]
L]
]
]
]
]
]
L]
]
]
]
]
]
L]
]
]
]
L]
]
]
]
]

brad-ee-kih-NEE-see-ah
BRAIN AB-sess
brud-ZIN-skis sign

BURR HOLE

CAR-pal TUN-el SIN-drom
KAW-dah ee-KWY-nah
kaw-SAL-jee-ah
seff-ah-LAL-jee-ah
ser-eh-bell-oh-SPY-nal
ser-eh-BELL-um

SER-eh-bral (seh-REE-bral)
an-jee-OG-rah-fee

seh-REE-bral
con-KUSH-shun

seh-REE-bral
con-TOO-zhun

seh-REE-bral KOR-teks
seh-REE-bral PAWL-zee
ser-eh-BRYE-tis

ser-eh-broh-SPY-nal
FLOO-id

seh-ree-broh-VASS-kyoo-lar
AK-sih-dent

seh-REE-brum

CHAIN-STOHKS
res-pir-AY-shunz

kor-DOT-oh-mee
sis-TER-nal PUNK-chur
KLUSS-ter headache
COH-mah
COH-mah-tohs
kon-TRAK-chur
kon-voh-LOO-shun
kray-nee-OTT-oh-mee
dee-JEN-er-ah-tiv disk
dee-MEN-shee-ah
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Term
demyelination
dendrite
diencephalon
diplopia

dura mater
dyslexia
dysphasia
dystonia

echoencephalography

encephalography
efferent nerves

electroencephalography

embolism
encephalitis
epidural

epilepsy

fissure

fontanelles or fontanel
gait

ganglion

glioma

grand mal seizure
Guillain-Barré syndrome
gyrus

hematoma
hemiparesis
hemiplegia

herpes zoster
herniated
Huntington’s chorea
hydrocephalus
hyperesthesia
hyperkinesis

Pronunciation

L]
[]
[]
L]
[
L]
[]
[]
L]
[]
[]
L]
]
[]
L]
[
L]
[]
[]
L]
L]
[]
[]
L]
[
L]
[]
[]
L]
L]
[]
[]
L]

dee-my-eh-lye-NAY-shun
DEN-dright
dye-en-SEFF-ah-lon
dip-LOH-pee-ah
DOO-rah MATE-er
dis-LEK-see-ah
dis-FAY-zee-ah
dis-TON-ee-ah

ek-oh-en-seff-ah-LOG-rah-
fee

en-seff-ah-LOG-rah-fee
EE-fair-ent nerves

ee-lek-troh-en-seff-
ah-LOG-rah-fee

EM-boh-lizm
en-seff-ah-LYE-tis
ep-ih-DOO-rall
EP-ih-lep-see

FISH-er

fon-tah-NELL

GAYT

GANG-lee-on

glee-OM-ah

grand MALL SEE-zyoor
GEE-yon bah-RAY SIN-drom
JYE-rus
hee-mah-TOH-mah
hem-ee-par-EE-sis
hem-ee-PLEE-jee-ah
HER-peez ZOSS-ter
HER-nee-ay-ted
HUNT-ing-tonz koh-REE-ah
high-droh-SEFF-ah-lus
high-per-ess-THEE-zee-ah
high-per-kigh-NEE-sis

Definifion




Term
hyposthenia
hypothalamus
interneurons

intracranial tumors

intrathecal
Kernig’s sign
kinesiology
laminectomy
lethargy

longitudinal fissure

lumbar puncture

medulla oblongata

meningitis (acute bacterial)

meninges
meningocele
meningomyelocele

metastatic intracranial
tumors

microglia
midbrain
migraine headache
motor nerves

multiple sclerosis (MS)

myasthenia gravis

myelin sheath
myelocele
myelography
narcolepsy
narcosis

neuralgia

Pronunciation

]
]
]
]
]
]
]
L]
]
]
]
L]
]
L]
]
]
]

oo o oot

high-poss-THEE-nee-ah
high-poh-THAL-ah-mus
in-ter-NOO-rons

in-trah-KRAY-nee-al
TOO-morz

in-trah-THEE-cal
KER-nigz sign
kih-nee-see-ALL-oh-jee
lam-ih-NEK-toh-mee
LETH-ar-jee

lon-jih-TOO-dih-nal
FISH-er

LUM-bar PUNK-chur

meh-DULL-ah
ob-long-GAH-tah

men-in-JYE-tis (ah-KYOOT

back-TEE-ree-al)
men-IN-jeez

men-IN-goh-seel

men-in-goh-my-ELL-oh-seel

met-ah-STAT-ik
in-trah-KRAY-nee-al
TOO-morz

my-KROG-lee-ah
MID-brain
MY-grain headache
MOH-tor nerves

MULL-tih-pl
SKLEH-roh-sis (MS)

my-ass-THEE-nee-ah
GRAV-iss

MY-eh-lin SHEETH
MY-eh-loh-seel
my-eh-LOG-rah-fee
NAR-coh-lep-see
nar-KOH-sis
noo-RAL-jee-ah
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Term

neurectomy
neuritis
neuroblastoma
neuroglia
neurologist
neurology
neuron
neuropathy
neurosurgeon
neurosurgery
neurotransmitter
nuchal rigidity
occlusion
oligodendrocytes
palliative
paraplegia
parasympathetic

parasympathomimetic

paresthesia

Parkinson’s disease
peripheral nervous system
peripheral neuritis

petit mal seizure
phagocytosis

pia mater

pineal

plexus

pneumoencephalography

poliomyelitis
pons

positron emission
tomography (PET)

postpolio syndrome

Pronunciation

L]

J U ooy oo ddUoodnodinn

noo-REK-toh-mee
noo-RYE-tis
noo-roh-blass-TOH-mah
noo-ROG-lee-ah
noo-RAL-oh-jist
noo-RAL-oh-jee
NOO-ron
noo-ROP-ah-thee
noo-roh-SIR-jun
noo-roh-SIR-jer-ee
noo-roh-TRANS-mit-er
NOO-kal rih-JID-ih-tee
0h-KLOO-zhun
all-ih-goh-DEN-droh-sights
PAL-ee-ah-tiv
pair-ah-PLEE-jee-ah
pair-ah-sim-pah-THET-ik

pair-ah-sim-pah-thoh-
mim-ET-ik

pair-ess-THEE-jee-ah
PARK-in-sons dih-ZEEZ
per-IF-er-al nervous system
per-IF-er-al noo-RYE-tis
pet-EE MALL SEE-zyoor
fag-oh-sigh-TOH-sis
PEE-ah MATE-er
PIN-ee-al

PLEKS-us

noo-moh-en-seff-ah-
LOG-rah-fee

poh-lee-oh-my-ell-EYE-tis
PONZ

POZ-ih-tron ee-MISH-un
toh-MOG-rah-fee

POST-POH-lee-oh SIN-drom

Definifion
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Term Pronunciation Definition
primary intracranial | PRIGH-mah-ree
tumors in-trah-KRAY-nee-al
TOO-morz
quadriplegia kwod-rih-PLEE-jee-ah
receptor ree-SEP-tor
Reye’s syndrome RISE SIN-drom
rhizotomy rye-ZOT-oh-mee
Romberg test ROM-berg test
sciatica sigh-AT-ih-kah
sensory SEN-soh-ree
Sensory nerves SEN-soh-ree nerves
shingles SHING-Iz

somatic nervous system

spina bifida cystica

spina bifida occulta

stereotaxic neurosurgery

stimulus

stupor
subarachnoid
subdural

sulcus
sympathectomy
sympathetic
sympathomimetic
synapse

syncope
Tay-Sachs disease
thalamus
thrombosis
tonic-clonic seizure
tractotomy

transcutaneous electrical
nerve stimulation (TENS)

oo gd oo oot

soh-MAT-ik nervous system

SPY-nah BIFF-ih-dah
SISS-tih-kah

SPY-nah BIFF-ih-dah
oh-KULL-tah

ster-eh-oh-TAK-sik
noo-roh-SER-jer-ee

STIM-yoo-lus

STOO-per
sub-ah-RAK-noyd
sub-DOO-ral

SULL-kuss
sim-pah-THEK-toh-mee
sim-pah-THET-ik
sim-pah-thoh-mim-ET-ik
SIN-aps

SIN-koh-pee

TAY-SACKS dih-ZEEZ
THAL-ah-mus
throm-BOH-sis

TON-ik CLON-ic SEE-zhur
trak-TOT-oh-mee

tranz-kyoo-TAY-nee-us
ee-LEK-trih-kl nerve
stim-yoo-LAY-shun (TENS)

o

—
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Term Pronunciation Definition
trigeminal neuralgia | try-JEM-ih-nal
tic douloureux noo-RAL-jee-ah
tik DOO-loh-roo
ventricle | VEN-trik-1
ventriculostomy | ven-trik-yoo-LOSS-toh-mee

g

' Chapter Review Exercises

The following exercises provide a more in-depth review of the chapter
material. Your goal in these exercises is to complete each section at a mini-
mum 80% level of accuracy. A space has been provided for your score at
the end of each section.

L

—~

s A. Form the Plurals

Write the plural form and definition of each word listed. If you have forgotten how to form plurals, you may wish
to refer to the section on forming plurals in Chapter 3. Each correct answer is worth 10 points. Record your score

M— in the space provided at the end of the exercise.
a. ganglion
- 1. Plural:

2. Definition:

- b. gyrus
3. Plural:
— 4. Definition:
!
c. dendrite
A — 5. Plural:

6. Definition:

i d. stimulus
7. Plural:
—— 8. Definition:
;
e. sulcus
P— 9. Plural:

10. Definition:

Number correct %

X 10 points/correct answer: Your score



B. Spelling
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Circle the correctly spelled term in each pairing of words. Each correct answer is worth 10 points. Record your
score in the space provided at the end of the exercise.

aneurysm
automonic
cephoalgia
efferent
girus
narcolepsy
thalamus

myalin

¥ 2 N U »ho=

nuckle

—
o

. sciatica

Number correct

anurysm
autonomic
cephalalgia
eferent
gyrus
narcrolepsy
thalmus
myelin
nuchal

siatica

X 10 points/correct answer: Your score %

C. Crossword Puzzle

The terms in the following crossword puzzle pertain to the anatomy and physiology of the nervous system. Each
correct answer is worth 10 points. When you have completed the puzzle, total your points and enter your score
in the space provided.

Number correct

_A|

2 | | 3

hl

[ HEREN N
[T 1 | | i | |
CLr L[]
ACROSS DOWN
2 Nervous system of brain and spinal cord 1 Nervous system of cranial and
5 Space between two nerves spinal nerves
6 Fluid flowing through the CNS 3 Carries impulse away from cell body
8 Protective sheath covering axons 4 Three protective membranes of CNS
9 Nerve cell 7 Star-shaped nerve cell
10 Nerve: transmits toward the CNS

X 10 points/correct answer: Your score %
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D. Term to Definition

Define each term by writing the definition in the space provided. Check the box if you are able to complete this
exercise correctly the first time (without referring to the answers). Each correct answer is worth 10 points. Record

your score in the space provided at the end of the exercise.

. syncope:

. sciatica:

. paresthesia:

. palliative:

. neuritis:

. lethargy:

. hemiparesis:

oo oon

1
2
3
4
5. occlusion:
6
7
8
9

. fissure:

L 110. coma:

Number correct X 10 points/correct answer: Your score _______ %

E. Matching Structures

Match the structures of the CNS listed on the left with the most appropriate definition on the right. Each correct

answer is worth 10 points. Record your score in the space provided at the end of the exercise.

arachnoid membrane
. brain stem
. cerebellum

. cerebrum

1.
2
3
4
___ 5. diencephalon
6. dura mater
7. medulla oblongata
8. hypothalamus
9. pons

10. ventricle

. a small hollow within the brain that is filled with cerebrospinal

fluid

. controls body temperature, sleep, and appetite

. stemlike portion of the brain that connects the cerebral

hemispheres with the spinal cord

. contains the cardiac, vasomotor, and respiratory centers of the

brain

. the weblike, middle layer of the meninges
. outermost layer of the meninges

. located between the cerebrum and the midbrain (consists of the

thalamus, hypothalamus, and pineal gland)

. responsible for coordinating voluntary muscular movement
i. controls consciousness, memory, sensations, etc.

j. acts as a bridge to connect the medulla oblongata and the

cerebellum to the upper portions of the brain

Number correct _______ X 10 points/correct answer: Your score %
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F. Definition to Term

Use the definitions to identify and provide the appropriate medical word. Write the word in the first space and
its combining form in the second space. Each correct answer is worth 5 points. Record your score in the space
provided at the end of the exercise.

1. Pain in the head (“headache”):

(word) (combining form)

2. A condition in which there is abnormally slow movement:

(word) (combining form)

3. Difficult speech:

(word) (combining form)

4. The study of the nervous system and its disorders:

(word) (combining form)

5. Paralysis of all four extremities of the body:

(word) (combining form)

6. An abnormal condition in which a clot develops in a blood vessel:

(word) (combining form)

7. Inflammation of the meninges:

(word) (combining form)

8. “Without speech”:

(word) (combining form)

9. Incision into the skull:

(word) (combining form)

10. Uncontrolled, sudden attacks of sleep:

(word) (combining form)

Number correct X 5 points/correct answer: Your score %
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G. Labeling

Label the following diagrams by identifying the appropriate structures. Place your answers in the spaces
provided. Each correct answer is worth 10 points. Record your score in the space provided at the end of the
exercise.

groove

1)

elevations
2

@
©
Spinal cord \

(10)

Spinal cord

¥ ° N AU R

10.

%

X 10 points/correct answer: Your score




H. Matching Abbreviations

Match the abbreviations on the left with the applicable definition on the right. Each correct response is worth

10 points. Record your score in the space provided at the end of the exercise.

Number correct

1.
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1. ANS a. electrocardiogram
2. CSF b. level of consciousness
3. CVA c. computed tomography
4. EEG d. transient ischemic attacks
5. ICP e. autonomic nervous system
6. MRI f. lumbar puncture
7. REM g. cerebrospinal fluid
8. TIA h. cardiovascular accident
9. LOC i. rapid eye movement -
10. LP j. magnetic resonance imaging
k. intracranial pressure
1. adrenocorticotropic hormone serum ——
m. electroencephalogram
n. cerebrovascular accident
X 10 points/correct answer: Your score ______ %
I. Definition to Term
Use the following definition to identify and provide the correct procedure. Each correct answer is worth 10 points.
Record your score in the space provided at the end of the exercise.
Visualization of the cerebrovascular system via X-ray after the injection of a radiopaque contrast
medium into an artery. -
A noninvasive scanning procedure that provides a computer projected image of fluid, soft tissue, or
bony structures without the use of radiation. —
Measurement of electrical activity produced by the brain and recorded through electrodes placed on 8.
the scalp.
Insertion of a hollow needle and stylet into the subarachnoid space generally between the third and P

fourth lumbar vertebrae.

A three-dimensional view of brain tissue obtained as X-ray beams pass through successive horizontal =~
layers of the brain.

A surgical procedure that makes an opening into the skull.
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7. A positive finding in an adult represents upper motor neuron disease of the pyramidal tract.

8. An evaluation of cerebellar function and balance.

9. Surgical removal of bony arches from one or more vertebrae to relieve pressure from the spinal cord.

10. Introduction of contrast medium into the lumbar subarachnoid space through a lumbar puncture to
visualize the spinal cord and vertebral canal through X-ray examination.

Number correct ________ X 10 points/correct answer: Your score _______ %

J. Word Search

|
Read each definition carefully and identify the applicable word from the list that follows. Enter the word in the

space provided, and then find it in the puzzle and circle it. The words may be read up, down, diagonally, across,
or backward. Each correct answer is worth 10 points. Record your score in the space provided at the end of the

—— .
exercise.
aphasia paraplegia encephalitis
syncope migraine hydrocephalus
neurology epilepsy cephalalgia
- cerebral palsy Alzheimer’s
Example: The inability to speak.
aphasia
1. Congenital brain damage that is permanent but not progressive; characterized by the child’s lack of
control of voluntary muscles.
2. Many times this condition requires the use of a shunt to remove CSF and decrease intracranial
pressure.
o TS
3. Paralysis of the lower extremities and trunk, usually due to spinal cord injury.
4. A degenerative disease that progresses through three stages, ending with the deterioration of mental,
emotional, and physical functioning.
t‘
5. A syndrome of recurring episodes of excessive irregular electrical activity of the CNS; also called
seizures.
—




o

A type of headache often preceded by an aura
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7. The study of the nervous system.

8. Inflammation of the brain or spinal cord tissue.

9. Another name for fainting.

10. The medical term for pain in the head; headache.

Number correct ____ X 10 points/correct answer: Your score
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K. Matching Pathological Conditions

Match the pathological conditions on the left with the most applicable definition on the right. Each correct
answer is worth 10 points. Record your score in the space provided at the end of the exercise.

_ 1. cerebral embolism a. the most rapidly growing glioma, comprising 20% of all
_ 2. glioblastoma multiforme intracranial tumors
3. cerebral concussion b. a collection of arterial blood located above the dura mater and
__ 4. epidural hematoma just below the skull
5. cerebrovascular accident c. a broken segment of the skull thrust into the brain as a result
T _ of direct force
—— 6. cerebral contusion d. a brief interruption of brain function, usually with a loss of
— 7. subdural hematoma consciousness lasting a few seconds
—— 8. depressed skull fracture e. a collection of venous blood below the dura mater and above
— 9. hydrocephalus the arachnoid layer of the meninges
— 10. spina bifida occulta f. neurological deficits resulting from cerebral ischemia to a
specific localized area in the brain; stroke
g. an increased amount of CSF in the brain
h. a congenital defect of the CNS in which the back portion of
one or more vertebrae is not closed
i. small, scattered, venous hemorrhages in the brain tissue
j. fragment of blood clot, fat, bacteria, or tumor that lodges in a
cerebral vessel
Number correct _______ X 10 points/correct answer: Your score %

L. Completion

Complete the following statements with the most appropriate answer. Each correct answer is worth 10 points.
Record your score in the space provided at the end of the exercise.

1.

A congenital defect of the CNS in which the back portion of one or more vertebrae is not closed nor-
mally and a cyst protrudes through the opening in the back, usually at the level of L5 or SI.

(three words)

Also called tonic-clonic, these begin with sudden loss of consciousness, followed by muscle contrac-
tions and rigid extension of the head and arms, followed by a brief absence of respirations.

(three words)

Occurring in any structural region of the brain, these may be malignant or benign, causing normal
brain tissue to be displaced and compressed.

(two words)

This follows severe trauma to the spinal cord between the fifth and eighth cervical vertebrae, generally
resulting in loss of motor and sensory function below the level of the injury.

(one word)
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5. A very brief period of ischemia in the brain lasting from minutes to hours, which can cause a variety of
symptoms.

(three words)

6. A rupture of the nucleus pulposus through the disk wall and into the spinal canal, causing pressure on
the spinal cord or nerve roots.

(three words)

7. This condition is characterized by intermittent or continuous pain in the hand, wrist, and arm due to
the pinching of the median nerve and inflammation and swelling of tendons.

(three words)

8. This condition occurs when a cerebral vessel ruptures, allowing blood into the CSF, brain tissue, or
subarachnoid space. -

(two words)

. . . . . . . "f
9. This condition is characterized by temporary or permanent unilateral weakness or paralysis to the muscles

in the face following trauma to the face, an unknown infection, or a tumor pressing on the facial nerve.

(two words)

10. These occur as a result of metastasis from a primary site such as the lung or breast.

(three words)

Number correct ________ X 10 points/correct answer: Your score %

M. Medical Scenario

The following medical scenario presents information on one of the pathological conditions discussed in this
chapter. Read the scenario carefully and select the most appropriate answer for each question that follows. Each
correct answer is worth 20 points. Record your score in the space provided at the end of the exercise.

Laverne Hopps is a 65-year-old patient visiting her internist. Laverne was discharged from the hospital two days
ago following a stroke, which began while she was resting and progressed over two days. She had experienced
TIAs prior to the occurrence of this stroke. She will be attending outpatient rehabilitation for physical therapy,
occupational therapy, and speech therapy. Laverne’s husband asks the health care worker some questions about
his wife’s stroke and her prognosis.

1. The health care worker bases her response to his questions about strokes on the basis that a stroke is also called:

a. a cerebral concussion and is a brief interruption of brain function, usually with a loss of consciousness
lasting for a few seconds.

b. a cerebrovascular accident and involves death of a specific portion of brain tissue, resulting from isch-
emia to that area of the brain.

c. Huntington’s chorea and is an inherited neurological disease characterized by rapid, jerky, involuntary
movements and increasing dementia due to the effects of the basal ganglia on the neurons.

d. Multiple sclerosis and is a degenerative inflammatory disease of the central nervous system attacking the
myelin sheath in the spinal cord and brain, leaving it sclerosed or scarred.
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2. From the information given about Mrs. Hopps’s stroke the health care worker realizes that it was most likely
caused by a:

a. cerebral hemorrhage
b. fat emboli
c. subarachnoid hemorrhage

d. cerebral thrombosis

3. The health care worker discussed the occurrence of strokes with Mr. Hopps. She explained to him that the type
of stroke Mrs. Hopps experienced is typically:

a. aresult of a virus that enters the CNS
b. aresult of atherosclerosis
c. due to high blood pressure

d. from a fracture of a long bone

4. Mr. Hopps asked the health care worker about his wife’s symptoms and prognosis. She discussed with him that
the deficits and prognosis are dependent on the degree of:

a. hydrocephalus
b. peripheral neuritis
c. damage and the specific area of the brain affected

d. inflammation of the spinal cord tissue

5. Mr. Hopps asked the health care worker what the speech therapist will help his wife accomplish. The health
care worker explains that the speech therapist will assist Mrs. Hopps with her aphasia by working to improve
her:

a. ability to perform coordinated movements
b. communication through speech and writing
c. aura

d. gait

Number correct X 20 points/correct answer: Your score %
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KEY COMPETENCIES A,

Upon completing this chapter and the review exercises at the end of the chapter, the learner should be able to:

1. List the major functions of the blood and of the lymphatic system as identified in the chapter overview of
each system.

2. Identify and define 30 pathological conditions of the blood and lymphatic systems.

3. Identify at least 10 diagnostic techniques used in the diagnosis and treatment of disorders of the
blood and lymphatic systems.

4. Correctly spell and pronounce each new term introduced in this chapter using the Activity CD-ROM
and Audio CD, if available.

5. Identify and define at least 10 medical terms related to the blood and lymphatic systems.
6. Identify at least 10 abbreviations common to the blood and lymphatic systems.

7. Identify at least 10 combining forms related to the blood and lymphatic systems.
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OVERVIEW OF THE BLOOD
SYSTEM A

The cells of the body are dependent on a steady supply of oxygen and nutrients to
carry out their normal metabolic functions. They are also dependent on a means
of disposing metabolic waste products to maintain a balanced internal environ-
ment. What system does the body use to achieve the transportation of oxygen and
nutrients to the body cells and the transportation of waste products away from the
body cells? The blood system.

Blood is the liquid pumped by the heart through the arteries, veins, and capil-
laries. It is much more than the simple liquid it seems to be; it is composed of
a straw-colored fluid called plasma, the formed elements (cells and cell frag-
ments), and a series of cell types with different functions. Two major functions
of the blood are to transport oxygen and nutrients to the cells and to remove
carbon dioxide and other waste products from the cells for elimination. You may
have heard of the saying “blood is thicker than water” when referring to family
relationships. The words are true: Blood is thicker than water. The term viscosity
refers to the thickness of a fluid as compared with water; and compared with
water, blood is about 5 times thicker. The viscosity of blood remains relatively
constant, but it changes if the number of blood cells changes or if the concen-
tration of plasma proteins changes. An example of an increase in the viscosity
of blood (i.e., the stickiness of the blood) would be an increase in the number
of erythrocytes (red blood cells), which would result in an increase in blood
volume and thickness.

The total blood volume in an average adult male is 5 to 6 liters; in an average
adult female, 4 to 5 liters. Blood accounts for approximately 8% of one’s total
body weight. It is slightly alkaline, having a pH of 7.35 to 7.45 (using water as
the standard for a neutral liquid, with a pH of 7.0).

The scientific study of blood and blood-forming tissues is known as hematology. A
medical specialist in the study of hematology is a hematologist.

Anatomy and Physiology (Blood)

The anatomy and physiology section in this chapter concentrates on the composition
of blood (liquid and solid components), the blood types, and the mechanisms of blood
clotting.

Composition of Blood

The liquid portion of blood is known as plasma; that is, whole blood minus the formed
elements. Plasma is essential for transporting the cellular elements (solid components) of
blood throughout the circulatory system. Plasma is a yellow or straw-colored fluid that
is about 90% water. The remaining portion consists of the following solutes (substances
dissolved in a solution): electrolytes, proteins, fats, glucose, bilirubin, and gases. The
most abundant of the solutes are the plasma proteins. These plasma proteins, which are
manufactured mainly by the liver, are grouped into three major classes: albumins,
globulins, and fibrinogen.
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1. Albumins constitute approximately 60% of the plasma proteins. They help to
maintain the normal blood volume and blood pressure. Because of their abun-
dance, albumins attract water into the vessels through the capillaries by osmosis
(fluid flows from a lesser concentration of solute to a greater concentration of sol-
ute). When this happens, the balance between the fluid in the blood and the fluid
in the interstitial tissues is maintained; that is, the fluid will remain in the blood
vessels as it should and will not leak out into the surrounding tissues. If this balance
(osmotic pressure) is upset, the fluid will leave the blood vessels, seep into the sur-
rounding tissue spaces, and result in swelling of the tissues (edema).

2. Globulins constitute approximately 36% of the plasma proteins. There are three
types of globulins: alpha, beta, and gamma. The alpha and beta globulins serve
primarily to transport lipids (fats) and fat-soluble vitamins in the blood. Gamma
globulins are the antibodies that function in immunity.

3. Fibrinogen constitutes approximately 4% of the plasma proteins. It is the larg-
est of the plasma proteins. Fibrinogen is essential in the process of blood clotting.
The process of blood clotting, or coagulation, is discussed in detail in another
section of this chapter.

The solid components of the blood are the formed elements, or the cells and cell frag-
ments, suspended in the plasma. The production of the formed elements in the blood
is termed hemopoiesis. After birth, most of the production of blood cells occurs in the
red bone marrow in specific regions of the body (skull, sternum, ribs, vertebrae, pelvis),
with all types of blood cells developing from undifferentiated (unspecialized) stem cells
called hemocytoblasts. As the blood cells develop from the hemocytoblast stage and
undergo differentiation or become specialized in function, they mature into one of
seven different cell lines—with each cell line having a different purpose. These seven
different lines of specialized cells are grouped into three classifications: erythrocytes,
leukocytes, and thrombocytes. Refer to Figure 9-1 for a visual reference of the formed
elements of the blood as the discussion continues.

Erythrocytes

The (1) erythrocytes are tiny biconcave-shaped discs that are thinner in the center than
around the edges. They are also known as red blood cells (RBCs). Mature red blood cells
do not have a nucleus. They have an average life span of approximately 120 days. The
main component of the red blood cell is hemoglobin, which consists of heme (iron)
and globin (protein). The biconcave shape of the red blood cell provides a maximum
surface area for the bonding of oxygen to the hemoglobin to form oxyhemoglobin.
Oxyhemoglobin is responsible for the bright red color of blood and is formed when
the blood circulates through the lungs. Most of the oxygen used by the body cells is
transported to the cellular level as oxyhemoglobin.

The primary function of the red blood cell is to transport oxygen to the cells of the body.
Once the oxygen has been released to the cells, the biconcave shape of the red blood cell
enables it to absorb carbon dioxide (a waste product of cellular metabolism). When this
deoxygenated blood is returned to the lungs, the carbon dioxide is released through
the process of exhalation and more oxygen is combined with the hemoglobin and
distributed to the body cells.

The normal range of erythrocytes for a healthy adult male is 4.5 to 6 million per cubic
millimeter of blood, and slightly less for a healthy adult female (about 4.8 million per
cubic millimeter of blood). The erythrocytes are the most numerous of the formed
elements in the blood.
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Figure 9-1 Formed elements of the blood

Leukocytes

Leukocytes are larger than erythrocytes, but are fewer in number. They are also called
white blood cells (WBCs). A mature leukocyte does not lose its nucleus, and it does not
possess hemoglobin. Leukocytes (five different types) are grouped into two categories:
granulocytes and agranulocytes.

Granulocytes. Granulocytes consist of neutrophils, eosinophils, and basophils.
They have granules in their cytoplasm that absorb various dyes (as when pre-
pared for a slide for viewing under a microscope). The various colors, as well as
the shapes of the nuclei, help to identify the different white blood cells under the
microscope. The (2) neutrophils constitute approximately 60 to 70% of all white
blood cells. They have multilobed nuclei. Neutrophils are phagocytic in nature;
that is, they respond to infections and tissue damage by engulfing and destroy-
ing bacteria. Neutrophils do not absorb acid or base dye very well; they remain
a fairly neutral color. The (3) eosinophils constitute approximately 2 to 4% of
all white blood cells. They have a nucleus with two lobes. Eosinophils increase in
number in response to allergic reactions. Eosinophils will stain a rosy color with
an acid dye. The (4) basophils constitute less than 1% of all white blood cells.
They have a nucleus with two lobes. Basophils secrete histamine (released dur-
ing allergic reactions) and heparin, which is a natural anticoagulant (prevents
clotting). Basophils will stain a dark blue with a base dye.
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Agranulocytes. Agranulocytes consist of monocytes and lymphocytes. They do not
have granules in their cytoplasm and do not stain a dark color when prepared for a
slide for viewing under a microscope. Agranulocytes have a large nucleus that is not
multilobed. The (5) monocytes constitute approximately 3 to 8% of all white blood
cells. They are the largest of the white blood cells and have a kidney bean—shaped
nucleus. Monocytes are phagocytic in nature. The (6) lymphocytes constitute
approximately 20 to 25% of all white blood cells. They have a large spherical-shaped
nucleus. Lymphocytes play an important role in the immune process: some lym-
phocytes are phagocytic, in that they attack the bacteria directly, whereas other
lymphocytes produce antibodies that destroy bacteria.

Thrombocytes

The (7) thrombocytes (also known as platelets), are small, disc-shaped fragments
of very large cells called megakaryocytes. Platelets contain no hemoglobin. They are
essential for the normal clotting (coagulation) of blood. The average platelet count
ranges from 250,000 to 500,000 platelets per cubic milliliter of blood.

o[ONCEPT CONNECTION e

Experience this concept visually! Watch the Blood animation on your StudyWARETM CD-ROM.

Blood Types

When discussing blood types it is important to understand the relationship between
antigens and antibodies. An antigen, also called an agglutinogen, is a substance present
on the red blood cell that can stimulate the body to make antibodies. An antibody is a
substance present in the plasma that reacts in some way with the antigen that stimulated
its formation. Once the antibodies become established, they will be programmed to
recognize the antigen as “foreign to the body” in the future and will “attack it” if they
come in contact with it again. In some cases, the antigen—antibody combination will
result in agglutination, or clumping of the red blood cells. Because of this, it is criti-
cally important to match the antigens and antibodies of the blood donor and the blood
recipient to prevent the possibility of agglutination. This is accomplished through
clinical laboratory tests called blood typing and cross-matching.

The antigens on the red blood cells are organized into blood groups. Each person’s blood
belongs to one of the following four blood types: A, B, AB, or O. The letter designating
the blood type indicates the type of antigen present on the red blood cell. For example,
type A blood has the A antigen present on its red blood cells. This means that the
particular individual was born with the A antigen present on his or her red blood cells,
and that this individual will not have any anti-A antibodies present in his or her plasma
that would destroy the A antigen. The plasma would, however, have anti-B antibodies
present that would cause agglutination if the individual received type B blood instead
of its expected type A. A breakdown of the antigen—antibody combinations for the four
ABO blood types is outlined in Table 9-1.

The presence or absence of a specific antigen on the red blood cell will make a differ-
ence in the type of blood that a person can receive in a transfusion. The person who
gives blood is called the donor. The person who receives the blood is called the recipi-
ent. For example, type O blood is considered the “universal donor blood” because it
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Table 3-1 ABO Blood Types

Blood Type Antigen Present on RBC Antibody Present in Plasma
A A Anti-B antibody

B B Anti-A antibody

AB AB No antibodies present

0 No antigens present Both anti-A and anti-B antibodies

does not have A antigens or B antigens present on its red blood cells. Consequently, any
anti-A or anti-B antibodies present in the recipient’s plasma will not cause aggluti-
nation of the red blood cells of the donor blood. Type AB blood is considered the
“universal recipient blood” because it contains no anti-A or anti-B antibodies in its
plasma and will not clump any donor blood that contains either A or B antigens on
its red blood cells. When blood is transfused from one individual to another, however,
it should not be done without first cross-matching; that is, mixing the donor blood
with the recipient blood and observing the mixture for agglutination of the donor’s red
blood cells.

Another important antigen located on the surface of the red blood cells is the Rh fac-
tor. This antigen is named “Rh” because it was first studied in the rhesus monkey.
Individuals who have the Rh factor present on their red blood cells are said to be
Rh positive (Rh+). People who do not have the Rh factor present on their red
blood cells are said to be Rh negative (Rh—). There are two major concerns with
Rh— individuals: (1) if an Rh— individual is exposed to Rh+ blood through
a transfusion, the Rh— individual will develop anti-Rh antibodies that will cause a
transfusion reaction (agglutination) should the Rh— individual receive Rh+ blood
a second time, and (2) if an Rh— mother gives birth to an Rh+ baby, and the Rh—
and Rh+ bloods mix during the birth process (from ruptured vessels in the placenta),
the Rh— mother’s body will develop anti-Rh antibodies that will cause problems
with future pregnancies. Specifically, if the Rh— mother has a subsequent pregnancy
with an Rh+ baby the anti-Rh antibodies that have been formed in her blood will
recognize the Rh+ blood as foreign to her body and will pass through the placenta
and react with the Rh antigens on the red blood cells of the fetus. The result will be
agglutination and destruction of the fetal red blood cells.

To prevent the possibility of future complications from the Rh negative—Rh positive
interaction, the Rh— mother is given an injection of RhoGam after the birth of each
Rh+ infant. This special preparation of anti-Rh globulin prevents the development of
anti-Rh antibodies in the Rh— mother’s blood.

Mechanisms of Blood Clotting

The clotting of blood is known as coagulation. Its purpose is to plug ruptured blood
vessels to stop bleeding. There are many steps involved in the mechanism of blood
clotting. These chemical reactions take place in a definite and rapid sequence, resulting
in the formation of a clot that stops the bleeding. The steps involved in the process of
blood clotting are as follows:
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1. There must be some type of injury to a blood vessel that creates a roughened area
in the vessel.

2. Some of the blood platelets disintegrate as they flow over the rough spot in the
blood vessel, releasing a substance called thromboplastin.

3. The thromboplastin converts prothrombin (a blood protein) into the active enzyme
thrombin. This occurs in the presence of calcium ions and other clotting factors.

4. The thrombin converts fibrinogen (another blood protein) into fibrin. This also
occurs in the presence of calcium ions. The resulting fibrin threads form a mesh
that adheres to the tissue of the damaged vessel to form a clot.

As mentioned, the normal mechanisms of clotting of blood are designed to stop
bleeding. This occurs in response to injury to a blood vessel (as described previously).
Unfortunately, clots sometimes form in uninjured blood vessels. This type of clot
formation is abnormal and has the potential for stopping the flow of blood to a vital
organ. The abnormal formation of clots can be life threatening. A clot that forms
and stays in place in a blood vessel is known as a thrombus. The abnormal vascular
condition in which a thrombus develops is called thrombosis. An abnormal circulatory
condition in which a clot dislodges from its place and travels through the bloodstream is
called an embolism. The dislodged, circulating clot is known as an embolus. In addition
to a blood clot, an embolus may be a small bit of fatty tissue or air that travels through

the bloodstream until it becomes lodged in a vessel.

A

agglutination
(ah-gloo-tih-NAY-shun)

albumin
(al-BEW-min)

allergen
(AL-er-jin)

allergy
(AL-er-jee)

anaphylaxis
(an-ah-fih-LAK-sis)

anisocytosis
(an-ih-soh-sigh-TOH-sis)
aniso = unequal
cyt/o = cell
-o0sis = condition

The following vocabulary words are frequently used when discussing the
blood.

The clumping of cells as a result of interaction with specific antibodies
called agglutinins. Agglutinins are used in blood typing and in identify-
ing or estimating the strength of immunoglobulins or immune serums.

A plasma protein. Various albumins are found in practically all animal
tissues and in many plant tissues. In blood, albumin helps maintain
blood volume and blood pressure.

A substance that can produce a hypersensitive reaction in the body.

A hypersensitive reaction to normally harmless antigens, most of which
are environmental.

An exaggerated life-threatening hypersensitivity reaction to a previously
encountered antigen.

An abnormal condition of the blood characterized by red blood cells of
variable and abnormal size.
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antibodies
(AN-tih-bod-eez)

antigens
(AN-tih-jenz)

ascites
(ah-SIGH-teez)

basophil
(BAY-soh-fill)

bilirubin
(bill-ih-ROO-bin)

coagulation
(koh-ag-yoo-LAY-shun)

corpuscle
(KOR-pus-ehl)

differentiation
(diff-er-en-she-AY-shun)

dyscrasia
(dis-KRAY-zee-ah)

edema
(eh-DEE-ma)

electrophoresis
(ee-lek-troh-for-EE-sis)

electr/o- = electrical; electricity

-phoresis = transmission

enzyme
(EN-zime)

eosinophil
(ee-oh-SIN-oh-fill)

eosin/o = red, rosy

erythremia

(ehr-rih-THREE-mee-ah)

erythr/o = red
-emia = blood condition

erythroblast
(eh-RITH-roh-blast)
erythr/o = red
-blast = immature cell

Substances produced by the body in response to bacteria, viruses, or
other foreign substances. Each class of antibody is named for its action.

A substance, usually a protein, that causes the formation of an antibody
and reacts specifically with that antibody.

An abnormal intraperitoneal (within the peritoneal cavity) accumulation
of a fluid containing large amounts of protein and electrolytes.

A granulocytic white blood cell characterized by cytoplasmic granules
that stain blue when exposed to a basic dye. Basophils represent 1% or
less of the total white blood cell count.

The orange-yellow pigment of bile formed principally by the break-
down of hemoglobin in red blood cells after termination of their nor-
mal life span.

The process of transforming a liquid into a solid, especially of the blood.

Any cell of the body; a red or white blood cell.

A process in development in which unspecialized cells or tissues are
systemically modified and altered to achieve specific and characteristic
physical forms, physiologic functions, and chemical properties.

An abnormal condition of the blood or bone marrow, such as leukemia,
aplastic anemia, or prenatal Rh incompatibility.

The abnormal accumulation of fluid in interstitial spaces of tissues.

The movement of charged suspended particles through a liquid me-
dium in response to changes in an electric field. Charged particles of a
given substance migrate in a predictable direction and at a characteristic
speed.

An organic substance that initiates and accelerates a chemical reaction.

A granulocytic, bilobed leukocyte somewhat larger than a neutrophil
characterized by large numbers of coarse, refractile, cytoplasmic gran-
ules that stain with the acid dye eosin.

An abnormal increase in the number of red blood cells.

An immature red blood cell.



erythrocyte
(eh-RITH-roh-sight)
erythr/o = red
cyt/o = cell
-e = noun ending

erythropoiesis
(eh-rith-roh-poy-EE-sis)
erythr/o = red
-poiesis = formation

erythropoietin
(eh-rith-roh-POY-eh-tin)

fibrin
(FIH-brin)

fibrinogen
(fih-BRIN-oh-jen)

globin
(GLOH-bin)

globulin
(GLOB-yew-lin)

granulocyte
(GRAN-yew-loh-sight)
granul/o = granules
cyt/o = cell
-e = noun ending

hematologist
(hee-mah-TALL-oh-jist)
hemat/o = blood

-logist = one who specializes in

the study of

hematology
(hee-mah-TALL-oh-jee)
hemat/o = blood
-logy = the study of

heme
(HEEM)

hemoglobin
(hee-moh-GLOH-bin)
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A mature red blood cell.

The process of red blood cell production.

A hormone synthesized mainly in the kidneys and released into the
bloodstream in response to anoxia (lack of oxygen). The hormone acts
to stimulate and regulate the production of erythrocytes and is thus able
to increase the oxygen-carrying capacity of the blood.

A stringy, insoluble protein that is the substance of a blood clot.

A plasma protein converted into fibrin by thrombin in the presence of
calcium ions.

A group of four globulin protein molecules that become bound by the
iron in heme molecules to form hemoglobin.

A plasma protein made in the liver. Globulin helps in the synthesis of
antibodies.

A type of leukocyte characterized by the presence of cytoplasmic granules.

A medical specialist in the field of hematology.

The scientific study of blood and blood-forming tissues.

The pigmented, iron-containing, nonprotein portion of the hemoglobin
molecule. Heme binds and carries oxygen in the red blood cells, releas-
ing it to tissues that give off excess amounts of carbon dioxide.

A complex protein—iron compound in the blood that carries oxygen to the
cells from the lungs and carbon dioxide away from the cells to the lungs.
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hemolysis
(hee-MALL-ih-sis)
hem/o = blood
-lysis = destruction or destruc-
tion breakdown

hemorrhage
(HEM-eh-rij)
hem/o = blood
-rrhage = excessive flow or
discharge

hemostasis
(hee-moh-STAY-sis)

hem/o = blood

-stasis = stopping or controlling

heparin
(HEP-er-in)

hyperalbuminemia
(high-per-al-byoo-mih-NEE-
mee-ah)

hyper- = excessive

albumin/o = protein (albumin)

-emia = blood condition

hyperbilirubinemia
(high-per-bill-ih-roo-
bin-EE-mee-ah)

hyperlipemia
(high-per-lip-EE-mee-ah)
hyper- = excessive
lip/o = fat
-emia = blood condition

hyperlipidemia
(high-per-lip-id-EE-mee-ah)

ion
(EYE-on)

leukocyte
(LOO-koh-sight)
leuk/o = white
cyt/o = cell
-e = noun ending

leukocytopenia
(loo-koh-sigh-toh-PEE-nee-ah)
leuk/o = white
cyt/o = cell
-penia = decrease in; deficiency

The breakdown of red blood cells and the release of hemoglobin that
occurs normally at the end of the life span of a red cell.

A loss of a large amount of blood in a short period of time, either exter-
nally or internally. Hemorrhage may be arterial, venous, or capillary.

The termination of bleeding by mechanical or chemical means or by the
complex coagulation process of the body, consisting of vasoconstriction,
platelet aggregation, and thrombin and fibrin synthesis.

A naturally occurring anticlotting factor present in the body.

An increased level of albumin in the blood.

Greater than normal amounts of the bile pigment, bilirubin, in the
blood.

An excessive level of blood fats, usually caused by a lipoprotein lipase
deficiency or a defect in the conversion of low-density lipoproteins to
high-density lipoproteins; also called hyperlipidemia.

See hyperlipemia.

An electrically charged particle.

A white blood cell, one of the formed elements of the circulating blood
system.

An abnormal decrease in number of white blood cells to fewer than
5,000 cells per cubic millimeter.



megakaryocyte

(meg-ah-KAIR-ee-oh-sight)

mega- = large
kary/o = nucleus
cyt/o = cell

-e = noun ending

monocyte
(MON-oh-sight)
mono- = one
cyt/o = cell
-e = noun ending

myeloid
(MY-eh-loyd)

myel/o = bone marrow, spinal

cord
-o0id = resembling

neutrophil
(NOO-troh-fill)

pancytopenia

(pan-sigh-toh-PEE-nee-ah)

pan- = all
cyt/o = cell
-penia = deficiency

pica
(PIE-kah)

plasma
(PLAZ-mah)

platelet
(PLAYT-let)

prothrombin
(proh-THROM-bin)

reticulocyte
(reh-TIK-yoo-loh-sight)

septicemia
(sep-tih-SEE-mee-ah)

seroconversion
(see-roh-con-VER-zhun)

serology
(see-RALL-oh-jee)
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An extremely large bone marrow cell.

A large mononuclear leukocyte.

Of or pertaining to the bone marrow or the spinal cord.

A polymorphonuclear (multilobed nucleus) granular leukocyte that
stains easily with neutral dyes.

A marked reduction in the number of the red blood cells, white blood
cells, and platelets.

A craving to eat unusual substances (non-food substances), including
but not limited to things such as clay, dirt, starch, chalk, glue, ice, and
hair. This appetite disorder occurs with some nutritional deficiency

states, such as iron deficiency anemia. It may also occur in pregnancy.

The watery, straw-colored, fluid portion of the lymph and the blood in
which the leukocytes, erythrocytes, and platelets are suspended.

A clotting cell; a thrombocyte.

A plasma protein precursor of thrombin. It is synthesized in the liver if
adequate vitamin K is present.

An immature erythrocyte characterized by a meshlike pattern of threads
and particles at the former site of the nucleus.

Systemic infection in which pathogens are present in the circulating
bloodstream, having spread from an infection in any part of the body.

A change in serologic tests from negative to positive as antibodies de-
velop in reaction to an infection or vaccine.

The branch of laboratory medicine that studies blood serum for evi-
dence of infection by evaluating antigen—antibody reactions.
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serum
(SEE-rum)

splenomegaly

(splee-noh-MEG-ah-lee)
splen/o = spleen
-megaly = enlargement

stem cell

thrombin
(THROM-bin)

thrombocyte
(THROM-boh-sight)
thromb/o = clot
cyt/o = cell
-e = noun ending

thrombocytopenia
(throm-boh-sigh-toh-PEE-
nee-ah)

thromb/o = clot

cyt/o = cell

-penia = decrease in; deficiency

thromboplastin
(throm-boh-PLAST-in)

thrombus

(THROM-bus)
thromb/o = clot
-us = noun ending

Also called blood serum. The clear, thin, and sticky fluid portion of the
blood that remains after coagulation. Serum contains no blood cells,
platelets, or fibrinogen.

An abnormal enlargement of the spleen.

A formative cell; a cell whose daughter cells may give rise to other cell
types.

An enzyme formed from prothrombin, calcium, and thromboplastin
in plasma during the clotting process. It causes fibrinogen to change to
fibrin, which is essential in the formation of a clot.

A clotting cell; a platelet.

An abnormal hematologic condition in which the number of
platelets is reduced.

A complex substance that initiates the clotting process by converting
prothrombin into thrombin in the presence of calcium ion.

A clot.
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Word Element

agglutin/o
agglutination

aniso-
anisocytosis

rd Elemen

The following word elements pertain to the blood system. As you review
the list, pronounce each word element aloud twice and check the box
after you “say it.” Write the definition for the example term given for each
word element. Use your medical dictionary to find the definitions of the

example terms.

Pronunciation “Sag 1T Meaning
ah-GLOO-tin-oh [] to clump
ah-gloo-tin-NAY-shun

AN-ih-soh [ unequal

an-ih-soh-sigh-TOH-sis
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Word Element Pronunciafion “Say It" Meaning
bas/o BAY-soh [ base
basophil BAY-soh-fill
blast/o, -blast BLAST-oh, BLAST [ embryonic stage of
blastocyte BLAST-oh-sight development
chrom/o KROH-moh [ color
chromophilic kroh-moh-FILL-ik
coagul/o koh-AG-yoo-loh [ clotting
coagulation koh-ag-yoo-LAY-shun
cytlo SIGH-toh [] cell
cytogenesis sigh-toh-JEN-ess-is
-emia EE-mee-ah L] blood condition
polycythemia pol-ee-sigh-THEE-mee-ah
eosin/o ee-oh-SIN-oh [ red, rosy
eosinophilia ee-oh-sin-oh-FILL-ee-ah
erythr/o eh-RITH-roh [] red
erythrocytopenia eh-rith-roh-sigh-toh-PEE-

nee-ah
-globin GLOH-bin L] containing protein
hemoglobin hee-moh-GLOH-bin
hem/o HEE-moh [] blood
hemodialysis hee-moh-dye-AL-ih-sis
hemat/o hee-MAH-toh [ blood
hematologist hee-mah-TALL-oh-jist
is/o EYE-soh [] equal
isotonic eye-soh-TON-ik
kary/o KAR-ee-oh [] nucleus
karyocyte KAR-ee-oh-sight
leuk/o LOO-koh [ white
leukocyte LOO-koh-sight
-lytic LIT-ik [] destruction
hemolytic hee-moh-LIT-ik
mono- MON-oh [ one
monocytopenia mon-oh-sigh-toh-PEE-nee-ah
morph/o MOR-foh [] form, shape
morphology mor-FALL-oh-jee
myel/o MY-ell-oh [ bone marrow or

myeloblast MY-ell-oh-blast spinal cord
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Word Element

nucle/o
nucleus
-oid
spheroid

-osis
erythrocytosis

-penia
pancytopenia

-phage
macrophage

phag/o
phagocyte
-philia
hemophilia
-phoresis
electrophoresis
-poiesis
erythropoiesis

poikil/o
poikilocytosis

sider/o
sideroblast

spher/o
spherocytosis

-stasis
hemostasis

thromb/o
thrombosis

Pronunciation

NOO-klee-oh
NOO-klee-us

OID
SFEE-royd

OH-sis

eh-rith-roh-sigh-TOH-sis

PEE-nee-ah

pan-sigh-toh-PEE-nee-ah

FAY]
MAK-roh-fayj

FAG-oh
FAG-oh-sight

FILL-ee-ah
hee-moh-FILL-ee-ah

for-EE-sis
ee-lek-troh-for-EE-sis

poy-EE-sis
eh-rith-roh-poy-EE-sis

POY-kill-oh

poy-kill-oh-sigh-TOH-sis

SID-er-oh
SID-er-oh-blast

SFEE-roh
sfee-roh-sigh-TOH-sis

STAY-sis
hee-moh-STAY -sis

THROM-boh
throm-BOH-sis

“Say -

[]

[]
[]
[]

L]

Meaning

nucleus
resembling
condition
decrease in;
deficiency

to eat

to eat
attraction to
transmission
formation
varied; irregular
iron

round; sphere
stopping or

controlling

clot

Pathologlcal Conditions (Blood)

As you study the pathological conditions of the blood, note that the basic
definition is in bold print—followed by a detailed description in regular
print. The phonetic pronunciation is directly beneath each term, as well as a
breakdown of the component parts of the term where applicable.

anemia
(an-NEE-mee-ah)
an- = without

-emia = blood condition

Anemia describes a condition in which there is a decrease in
hemoglobin in the blood to levels below the normal range, result-
ing in a deficiency of oxygen being delivered to the cells.



anemia, aplastic
(an-NEE-mee-ah, ah-PLAST-ik)
an- = without
-emia = blood condition

a- = without
plast/o = formation,
development

-ic = pertaining to

anemia, hemolytic
(an-NEE-mee-ah, he-moh-LIT-ik)
an- = without
-emia = blood condition
hem/o = blood
-lytic = destruction

anemia, iron deficiency
(an-NEE-mee-ah,
EYE-urn dee-FIH-shen-see)
an- = without
-emia = blood condition
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There are various classifications of anemias. Each is named according to
the cause. The following are some clinical manifestations commom to all
types of anemia: fatigue, paleness of the skin, headache, fainting, tingling
sensations and numbness, loss of appetite, swelling in the lower extremities,
and difficulty breathing.

Also called bone marrow depression anemia, aplastic anemia is
characterized by pancytopenia—an inadequacy of the formed blood
elements (RBCs, WBCs, and platelets).

The lack of formation of the blood elements is believed to be due to an
insult to the bone marrow’s stem cells. The cause of aplastic anemia is not
known in at least two-thirds of cases. It may develop simultaneously with
infections, or following an injury to the bone marrow. Aplastic anemia may
occur because of a neoplastic disorder of the bone marrow, chemotherapy
drugs, certain antibiotics (chloramphenicol) and other medications, or
exposure to radiation or certain toxic chemicals.

The person with aplastic anemia will be treated with blood transfusions
until their bone marrow is capable of forming new cells. In some persons,
the preferred treatment is a bone marrow transplant from a close tissue
match (usually an identical twin or sibling).

Hemolytic anemia is characterized by the extreme reduction in
circulating RBCs due to their destruction.

The destruction of the RBCs may occur because of intrinsic or extrin-
sic causes. Cell membrane weaknesses and structural defects in the
hemoglobin are examples of intrinsic causes. Extrinsic examples include
infections, drugs, toxins, chemicals, trauma, and artificial heart valves.

Iron deficiency anemia is characterized by deficiency of
hemoglobin level due to a lack of iron in the body. There is a
greater demand on the stored iron than can be supplied by the
body.

In addition to the general symptoms associated with anemia, individuals
with chronic iron deficiency anemia may suffer from brittle spoon-shaped
nails, cracks at the corners of the mouth (cheilosis), a sore tongue, and a
craving for unusual substances (such as clay or starch). This craving for
unusual substances is known as pica.

Iron deficiency anemia is the most common type of anemia. It may be due
to loss of iron or may be due to inadequate intake or absorption of iron
in the digestive system. Chronic blood loss can lead to this type of ane-
mia and may occur as the result of loss of blood due to chronic bleeding
(e.g., gastrointestinal bleeding, heavy menstrual periods). It is particularly
common in older adults. Treatment is aimed at the underlying cause
and may include increasing foods high in iron content and oral iron
supplements.
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anemia, pernicious
(an-NEE-mee-ah, per-NISH-us)
an- = without
-emia = blood condition

Pernicious anemia results from a deficiency of mature RBCs and the
formation and circulation of megaloblasts (large nucleated, imma-
ture, poorly functioning RBCs) with marked poikilocytosis (RBC
shape variation) and anisocytosis (RBC size variation).

The formation of these distorted RBCs is due to a lack of vitamin B, absorp-
tion necessary for proper maturation of the RBCs. Vitamin B, chemically
binds with the intrinsic factor (a protein secreted by the stomach), which
protects the vitamin B, until it is absorbed in the ileum. A shortage or
absence of the intrinsic factor (normally found in gastric acids) results in an
inadequate amount of vitamin By,, erythroblast destruction, and ineffective
erythropoiesis. There may also be a mild reduction in the production of
mature WBCs and platelets.

Pernicious anemia typically occurs in persons over 60 years of age and
is believed to be related to an autoimmune response. Along with loss of
appetite, fatigue, irritability, and shortness of breath, the person expe-
riencing pernicious anemia may also complain of a sore tongue. The
destruction of the erythroblasts may result in elevated bilirubin levels in
the blood and a jaundiced (yellowish) appearance to the skin. Treatment
is lifelong vitamin B, administration.

anemia, sickle cell

(an-NEE-mee-ah, SIKL SELL)
an- = without, not
-emia = blood condition

Normal RBC
Sickled RBC

Fioure 9-2 Regular and
sickled RBCs

Sickle cell is a chronic hereditary form of hemolytic anemia in
which the RBCs become shaped like a crescent in the presence of
low oxygen concentration. See Figure 9-2.

These elongated, crescent-shaped RBCs clump—forming thromboses
(clots), which occlude small blood vessels and cause areas of infarction
(loss of oxygen)—creating a great deal of pain for the individual. The
pain is usually located in the hands, feet, and abdominal cavity. As oxygen
concentration is reestablished, the crescent-shaped cells begin to resume
their unsickled shape. It is the frequency of the changes in shape that
renders the RBCs weakened, which then leads to hemolysis.

This disorder is inherited by the presence of one gene (sickle cell trait) or
two genes (sickle cell disease), most typically among persons of African
descent. Complications of sickle cell anemia include heart murmurs,
congestive heart failure, enlarged liver, jaundice, gallstones, reduced urine
concentration, hematuria, osteomyelitis, lower extremity ulcers, and prob-
lems with the eyes.

granulocytosis
(gran-yew-loh-sigh-TOH-sis)
granul/o = granules
cyt/o = cell
-o0sis = condition

Granulocytosis is an abnormally elevated number of granulocytes in
the circulating blood as a reaction to any variety of inflammation
or infection.

In particular allergic conditions such as parasitic infections or asthma,
there is a spiraling of eosinophilic granulocytes called eosinophilia. In
particular types of leukemia, the number of basophilic granulocytes are
increased; a condition called basophilia.



hemochromatosis
(hee-moh-kroh-mah-TOH-sis)
hem/o = blood
chromat/o = color
-o0sis = condition

hemophilia

(hee-moh-FILL-ee-ah)
hem/o = blood
phil/o = attraction to
-ia = condition

leukemia (ALL, AML, CML)
(loo-KEE-mee-ah)

leuk/o = white

-emia = blood condition
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Hemochromatosis is a rare iron metabolism disease characterized
by iron deposits throughout the body, usually as a complication of
one of the hemolytic anemias.

Typically seen in men over 40, the person with hemochromatosis has an
enlarged liver and a bronze skin pigmentation. Congestive heart failure or
diabetes mellitus are frequent secondary complications of hemochromatosis.
Treatment is multiple blood transfusions.

Hemophilia involves different hereditary inadequacies of
coagulation factors resulting in prolonged bleeding times.

Hemophilia A, also called classic hemophilia, is the most common type
(accounts for approximately 83%) and is the result of a deficiency or
absence of antihemophilic factor VIII. This factor VIII deficiency results
in traumatic or spontaneous bleeding. Nearly all cases are reported in
males and are characterized by bleeding in the joints, gums, or mouth.
Hematuria is a common characteristic. Repeated joint bleeding produces
extreme pain and deformity. The bleeding tendency can be relieved by
transfusing factor VIII or fresh plasma.

Hemophilia B, also called Christmas disease, is the deficiency of a coagula-
tion factor called factor IX and accounts for approximately 10 to 15% of the
cases of hemophilia. Hemophilia B is only distinguishable from hemophilia A
through laboratory differentiation of factor deficiencies. Other less common
forms of hemophilia are Von Willebrand’s disease and Rosenthal’s disease.

Leukemia is an excessive uncontrolled increase of immature WBCs
in the blood eventually leading to infection, anemia, and thrombo-
cytopenia (decreased number of platelets).

The course of leukemia is subclassified as acute or chronic. Acute leuke-
mia has a rapid onset and swiftly progresses to severe thrombocytopenia,
progressive anemia, infective lesions in the throat and mouth, high
fever, and severe infection. Affecting adults and the elderly, the onset of
chronic leukemia is gradual and its progression slower than with the
acute form. Leukemia is classified further according to tissue type and cell
involvement.

¢ Acute myelogenous leukemia (AML) is predominated by immature
granulocytes.

¢ Acute lymphocytic leukemia (ALL) is predominated by immature lym-
phocytes and develops most frequently in children and adolescents.

¢ Chronic myelogenous leukemia (CML) has immature and mature
granulocytes existing in the bloodstream and bone marrow.

¢ Chronic lymphocytic leukemia (CLL) is predominated by
exceptional amounts of lymphocytes found in the spleen, bone mar-
row, and lymph nodes that are abnormal, small, and mature.
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multiple myeloma
(plasma cell myeloma)
(MULL-tih-pl my-eh-LOH-mah)
myel/o = bone marrow,
spinal cord
-oma = tumor

polycythemia vera
(pol-ee-sigh-THEE-mee-ah VAIR-ah)
poly- = many, much, excessive
-cythemia = condition involving
cells of the blood

purpura

(PURR-pew-rah)
purpur/o = purple
-a = noun ending

The symptoms of all types of leukemia are similar and occur because the
bone marrow produces large numbers of nonfunctioning leukocytes and
decreased production of platelets and RBCs. Symptoms characteristic of
nonfunctioning leukocytes include nail and skin infections, fever, throat
and mouth ulcers, pneumonia, cystitis, and septicemia.

Symptoms characteristic of decreased RBCs (anemia) include fatigue, leth-
argy, pallor, rapid pulse, and difficulty breathing. Symptoms characteristic
of decreased platelets include petechiae (pinpoint hemorrhages), epistaxis,
hematuria, bruising, hematomas, and scleral or retinal hemorrhage.

Along with the CBC results and a thorough history, a bone marrow
aspiration is completed to confirm the diagnosis of leukemia. Treatment
for all forms of leukemia focuses on the relief of symptoms and the
achievement of remission through the use of radiation therapy, chemo-
therapy, and bone marrow transplantation.

A malignant plasma cell neoplasm, multiple myeloma causes an
increase in the number of both mature and immature plasma
cells—which often entirely replace the bone marrow and destroy
the skeletal structure.

The bones grow so fragile that the slightest movement can result in a frac-
ture. An abnormal protein, called the Bence Jones protein, is found almost
exclusively in the urine of individuals with multiple myeloma. Other charac-
teristics include increased susceptibility to infections, anemia, hypercalcemia,
and renal damage. The survival statistics for multiple myeloma are poor and
depend strongly on the individual’s response to chemotherapy.

Polycythemia vera is an abnormal increase in the number of RBCs,
granulocytes, and thrombocytes—leading to an increase in blood
volume and viscosity (thickness).

The exact cause of polycythemia vera is unknown. The increased viscosity
of the blood results in congestion of the spleen and liver with RBCs, as well
as stasis and thrombosis in other areas.

The clinical manifestations of polycythemia vera include light-headedness,
headaches, visual disturbances, vertigo, ruddy cyanosis of the face, and
eventual congestive failure due to the increased work load on the heart.
Treatment includes removal of blood through a phlebotomy (to decrease
the blood volume) and administration of myelotoxic drugs to suppress the
bone marrow’s production of cells.

Purpura is a collection of blood beneath the skin in the form of
pinpoint hemorrhages appearing as red-purple skin discolorations.

These small hemorrhages are caused from a decreased number of circulat-
ing platelets (thrombocytopenia). The body may produce an antiplatelet
factor that will damage its own platelets.



thalassemia
(thal-ah-SEE-mee-ah)
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Idiopathic thrombocytopenic purpura is a disorder in which antibodies are
made by the individual that destroys his or her own platelets. The cause of the
prolonged bleeding time is unknown. Corticosteroids are administered, and
many times the individuals require the removal of the spleen to stop platelet
destruction. Purpura is also seen in persons with low platelet counts for other
associated reasons such as drug reactions and leukemia.

Thalassemia is a hereditary form of hemolytic anemia in which the
alpha or beta hemoglobin chains are defective and the production
of hemoglobin is deficient, creating hypochromic microcytic RBCs.

This form of anemia is most frequently seen in persons of Mediterranean
descent. In the severe form of thalassemia, blood transfusions are neces-
sary to sustain life. As a result of these frequent transfusions there is an
accumulation of iron in the liver, heart, and pancreas—which eventually
leads to failure of these organs.

Diagnostic Techniques, Treatments, and Procedures

oo

direct antiglobulin test
(Coomb's test)

(dih-RECT an-tih-GLOB-yew-lin
test)

bleeding time

The direct antiglobulin (blood) test is used to discover the
presence of antierythrocyte antibodies present in the blood of an
Rh negative woman. The production of these antibodies is associ-
ated with an Rh incompatibility between a pregnant Rh negative
woman and her Rh positive fetus.

If these antibodies are present in the Rh negative woman’s blood, it indi-
cates that her red blood cells (which lack the Rh antigen) will be stimu-
lated to produce the antierythrocyte antibodies if they come in contact
with Rh positive blood (which could happen if any of the blood from the
fetus should pass through the umbilical cord into maternal circulation
during the pregnancy). If this interaction occurs between the Rh positive
and Rh negative blood, the maternal antibodies can cause severe hemolysis
of the fetal blood (resulting in high levels of bilirubin by the time of birth).
A Coomb’s test can also be performed on an individual who has suffered
from a blood transfusion reaction to determine the causative factor.

Measurement of the time required for bleeding to stop.

The normal bleeding time, according to one of the more common
methods to evaluate bleeding time (the Ivy method), is 1 to 9 minutes.
Prolonged times may be seen in the following situations: decreased
number of platelets, overactivity of the spleen, leukemia, bone marrow
failure, and bone marrow infiltration with primary or metastatic tumor.
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blood transfusion
(blood trans-FEW-zhun)

bone marrow biopsy
(bone marrow BY-op-see)

bone marrow transplant

complete blood cell count (CBC)

An administration of blood or a blood component to an individual
to replace blood lost through surgery, trauma, or disease.

It is critical that antibodies to the donor’s RBCs are not present in the recipi-
ent and antibodies to the recipient’s RBCs are not present in the donor. A
hypersensitivity reaction (mild fever to severe hemolysis) will occur if either
of the previous situations is present. These types of reactions are kept to a
minimum by typing for major Rh and ABO antigens.

In addition to typing, the blood is cross-matched to distinguish
mismatches caused by minor antigens. The process of cross-matching
includes the mixing of the donor’s RBCs and the recipient’s serum in saline
solution, and performing the indirect Coomb’s test by adding Coomb’s
serum. When a person receives blood or a blood component that has been
previously collected from that person through a reinfusion, it is called an
autologous transfusion.

The microscopic exam of bone marrow tissue, which fully evaluates
hematopoiesis by revealing the number, shape, and size of the
RBCs and WBCs and platelet precursors.

The bone marrow samples are obtained through aspiration or surgical
removal. The bone marrow biopsy procedure is a valuable tool in assessing
and diagnosing abnormal blood conditions such as leukemias, anemias, and
conditions involving elevated and/or decreased platelet counts.

After receiving an intravenous infusion of aggressive chemotherapy
or total-body irradiation to destroy all malignant cells and to inac-
tivate the immune system, a donor’s bone marrow cells are infused
intravenously into the recipient.

There must be a close match of the donor’s tissue and blood cells to that of
the recipient. The desired effect is for the infused marrow to repopulate the
marrow space of the recipient with normal cells. This procedure is performed
on persons with leukemia, myeloma, lymphomas, and aplastic anemia.

Complications of a bone marrow transplant include serious infections,
potential for rejection of the donor’s cells by the recipient’s cells (graft
versus host), and relapse of the original disease. Transplant recipients are
placed on immunosuppressant medications to lessen the possibility of
bone marrow transplant rejection.

A series of tests performed on peripheral blood, which inexpensively
screens for problems in the hematologic system as well as several
other organ systems.

Included in the CBC are:

1. RBC count (measures the number of RBCs per cubic millimeter of
blood)

2. Hemoglobin (measures the number of grams of hemoglobin per 100 ml
of blood)



erythrocyte sedimentation
rate (ESR)
(eh-RITH-roh-sight
sed-ih-men-TAY-shun RATE)

erythr/o = red

cyt/o = cell

-e = noun ending

hematocrit
(hee-MAT-oh-krit)
hemat/o = blood

hemoglobin test
(hee-moh-GLOH-bin)
hem/o = blood
-globin = containing
protein
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3. Hematocrit (measures the percent volume of the RBCs in whole
blood)

4. RBC indices (measures erythrocyte size and hemoglobin content)

5. WBC count (measures the number of white blood cells in a cubic
millimeter of blood)

6. WBC differential (determines the proportion of each of the five
types of white blood cells in a sample of 100 WBCs)

7. Blood smear (an examination of the peripheral blood to determine
variations and abnormalities in RBCs, WBCs, and platelets)

8. Platelet count (measures the number of platelets in a cubic
millimeter of blood)

Erythrocyte sedimentation rate (ESR) is a test performed on the
blood, which measures the rate at which red blood cells settle out
in a tube of unclotted blood. The ESR is determined by measuring
the settling distance of RBCs in normal saline over one hour.

The protein content of plasma is increased in the presence of inflamma-
tion. Therefore, the RBCs tend to clump on top of one another, raising
their weight and thus increasing the ESR. The ESR will be increased in the
following conditions: pneumonia, acute myocardial infarction (heart
attack), severe anemia, and cancer. The ESR will be decreased in con-
gestive heart failure, sickle cell anemia, polycythemia vera, and angina
pectoris.

An assessment of RBC percentage in the total blood volume.

Typically, the hematocrit point percentage is roughly three times the
hemoglobin when the RBCs contain average quantities of hemoglobin and
are standard size. Certain factors may interfere with the hematocrit values,
such as hemodilution or dehydration, abnormal RBC size, excessive WBC
count, pregnancy, high altitudes, and certain drugs.

Increased levels are seen in congenital heart disease, dehydration, polycy-
themia vera, burns, shock, surgery, trauma, and severe diarrhea. Decreased
levels are seen with anemia, leukemia, hemorrhage, hemolytic anemia,
dietary deficiency, bone marrow failure, malnutrition, multiple myeloma,
and organ failure.

Concentration measurement of the hemoglobin in the peripheral
blood. As a vehicle for transport of oxygen and carbon dioxide,
hemoglobin levels provide information about the body’s ability to
supply tissues with oxygen.

There are increased levels of hemoglobin in congenital heart disease, poly-
cythemia vera, chronic obstructive pulmonary disease (COPD), congestive
heart failure, dehydration, and severe burns. Decreased levels of hemoglobin
are noted in anemia, hemolysis, sickle cell anemia, enlargement of the spleen
(splenomegaly), cancer, severe hemorrhage, and nutritional deficiency.
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lipid profile
(LIP-id profile)
lip/o = fat

partial thromboplastin
time (PTT)
(throm-boh-PLAST-tin)

platelet count
(PLAYT-let)

prothrombin time (PT)
(proh-THROM-bin)

A lipid profile measures the lipids in the blood.

The standard concentration of total lipids in the blood is 400 to 800 mg/dl;
triglycerides, 40 to 150 mg/dl; cholesterol, less than 200 mg/dl is desirable;
phospholipids, 150 to 380 mg/dl; fatty acids, 9 to 15 mmol/l. Lipids that
are insoluble in water are found in foods and stored in the body, where
their reserve serves as a concentrated source of energy. High levels of
cholesterol and triglycerides are identified with an increased risk for
atherosclerosis.

A blood test used to evaluate the common pathway and system of
clot formation within the body.

The PTT assesses various blood clotting factors such as fibrinogen (factor
I), prothrombin (factor II), and factors V, VIIL, IX, X, XI, and XII. The PTT
is prolonged if there is an insufficient quantity of any of these factors.
Heparin will prolong the PTT by inactivating factor II and interfering with
the formation of thromboplastin. The PTT is used to monitor the
effectiveness of heparin therapy. Normal PTT is 60 to 70 seconds. The
critical value is greater than 100 seconds.

Increased PTT levels may be the result of vitamin K deficiency, leukemia,
heparin administration, cirrhosis, disseminated intravascular coagulation,
or clotting factor deficiencies. Decreased PTT levels are usually the result of
disseminated intravascular coagulation in the early stages of extensive
cancer.

The count of platelets per cubic millimeter of blood.

Counts of 150,000 to 400,000/mm? are deemed normal. Thrombocytopenia
is indicated at counts less than 100,000/mm3. Counts greater than 400,000/
mm’ indicate thrombocytosis. This increase in the number of platelets
(thrombocytosis) may cause organ tissue death due to loss of blood supply,
and spontaneous hemorrhage can occur with thrombocytopenia (decreased
number of platelets).

Thrombocytopenia may occur due to leukemia, liver disease, kidney
disease, pernicious anemia, hemolytic anemia, cancer chemotherapy, and
hemorrhage. Thrombocytosis typically occurs with malignant disorders,
polycythemia vera, leukemia, cirrhosis, and trauma.

Prothrombin time (PT) is a blood test used to evaluate the common
pathway and extrinsic system of clot formation.

The PT assesses the clotting proficiency of factors I and II (fibrinogen
and prothrombin), and factors V, VII, and X. If there is an insufficient
quantity of any of these factors, the PT is prolonged. Anticoagulants
(e.g., coumadin) will prolong the PT. The PT is used to monitor the
effectiveness of coumadin therapy. Normal PT is 10 to 13.4 seconds. A cli-
ent with a PT greater than 30 is at high risk for hemorrhage.



red blood cell count (RBC)

red blood cell morphology
(mor-FALL-oh-jee)

reticulocyte count
(reh-TIK-yew-loh-sight)

rouleaux
(roo-LOH)

Schilling test
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The measurement of the circulating number of RBCs in 1 mm?> of
peripheral blood.

The standard time a functioning RBC remains in the peripheral blood is
an average of 120 days, during which time the RBCs enable oxygen and
carbon dioxide to be transported and exchanged. The spleen extracts
the hemolyzed RBCs as well as abnormal RBCs from the circulation.
Intravascular trauma to the RBCs caused from atherosclerotic plaques and
artificial heart valves will shorten the life span of the RBC. Anemia is pres-
ent with a 10% decrease in value of the RBCs. The standard concentration
of RBCs in whole blood of females is 4.2 to 5.5 million/cubic millimeters
and in males is 4.6 to 6.2 million/cubic millimeters.

Increased levels of RBCs are seen in persons experiencing dehydration/
hemoconcentration, polycythemia vera, high altitudes, pulmonary fibrosis,
and congenital heart disease. Decreased levels are found in persons with
overhydration/hemodilution, anemia, advanced cancer, antineoplastic
chemotherapy, organ failure, dietary deficiency, hemorrhage, and bone
marrow fibrosis.

Red blood cell morphology is an examination of the RBC on a
stained blood smear that enables the examiner to identify the form
and shape of the RBCs.

RBCs that are hypochromic (have a reduced hemoglobin content) can
be seen, as well as the identification of RBCs that are sickled, abnormally
shaped, and have an abnormal size. Poikilocytosis (irregular-shaped red
blood cells) and anisocytosis (inequality of red blood cell size) can also be
distinguished.

Reticulocyte count is a measurement of the number of circulating
reticulocytes, immature erythrocytes, in a blood specimen.

Reticulocyte count is a direct indication of the bone marrow’s production
of RBCs. Increased levels may be caused by hemolytic anemia, leukemias,
sickle cell anemia, pregnancy, or three to four days post-hemorrhage. A
decreased level of reticulocytes is seen in persons with pernicious anemia,
aplastic anemia, cirrhosis of the liver, folic acid deficiency, bone mar-
row failure, and chronic infection, as well as in those who have received
radiation therapy.

Rouleaux is an aggregation of RBCs viewed through the microscope
that may be an artifact, or may occur with persons with multiple
myeloma as a result of abnormal proteins.

A diagnostic analysis for pernicious anemia.

Orally administered radioactive cobalt is tagged with vitamin B, and
the gastrointestinal absorption is evaluated by the radioactivity of
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white blood cell (WBC) count

white blood cell differential
(diff-er-EN-shal)

the urine samples collected over a 24-hour period. The standard level
of radioactive By, within 24 hours is 8 to 40%. In the person with
pernicious anemia, the percentage of radioactive B}, will be decreased as
a result of the inability to absorb vitamin By,.

The measurement of the circulating number of WBCs in 1 mm? of
peripheral blood.

An elevated WBC count (leukocytosis) typically indicates inflamma-
tion, infection, leukemic neoplasia, or tissue necrosis. Physical or emo-
tional stress or trauma may increase the total WBC count. A reduction
in the WBC count (leukopenia) results from bone marrow failure,
which may occur following chemotherapy or radiation therapy, with an
overwhelming infection, autoimmune diseases, drug toxicity, or dietary
deficiencies.

The white blood cell differential is a measurement of the
percentage of each specific type of circulating WBCs present in
1 mm? of peripheral blood drawn for the WBC count.

The specific types measured are neutrophils, lymphocytes, monocytes,
eosinophils, and basophils. Lymphocytes and neutrophils comprise 75 to
90% of the total WBCs.

The standard time a functioning neutrophil remains in the peripheral
blood is an average of six hours—during which time it is responsible for
digesting and killing bacterial microorganisms. The standard percent-
age of segmented neutrophils is 50 to 70%. Trauma and acute bacterial
infections prompt neutrophil production, which results in an elevated
WBC count and sometimes a life span of two hours or less. Early imma-
ture forms of neutrophils enter the circulation early as a result of the
increased production and are called “stab” cells or “band” cells (the
standard percentage is only 0 to 5%). This process indicates an ongoing
acute bacterial infection, also called a “shift to the left.”

The life span of the lymphocytes varies immensely from a few days,
months, or years. The lymphocytes are responsible for fighting acute
viral infections and chronic bacterial infections. The differential count
combines the number of the T cells and the B cells and the normal count
is 20 to 40%. The T cells are dedicated to cellular-type immune responses
and the B cells are committed to antibody production or taking part in
cellular immunity.

Monocytes have a standard life span in the circulation of about 36 hours.
These phagocytic cells are capable of fighting bacteria similarly to neutro-
phils, but are manufactured more rapidly and occupy more time in the
circulation. The normal percentage of monocytes is 1 to 6%.

The standard percentage of eosinophils is 1 to 4%, and of basophils is 0 to
1%. Both of these types of WBCs are involved in the allergic response or
parasitic infestations.
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Abbreviafion

Ab

AML
BMT
CBC

CLL

diff. diag.
€0s.
ESR

G-CSF

GM-CSF

Hb
Hbg

Hct

Meaning

antibody

antigen

blood groups: A, AB, B, and O

antihemophilic factor (blood
coagulation factor VIII)

antihemolytic globulin

acute lymphatic leukemia
acute myelogenous leukemia
bone marrow transplantation
complete blood (cell) count

cholesterol-lowering lipid
chronic lymphocytic leukemia

differential diagnosis
eosinophil
erythrocyte sedimentation rate

granulocyte colony-stimulating
factor

granulocyte-macrophage
colony-stimulating factor

hemoglobin
hemoglobin (also Hgb)

hematocrit

OVERVIEW

Abbreviaftion
HDL
Hgb

IgA, IgD, IgE, IgG,
IgM

LDL
lymph
MCH

MCHC

MCV
mono.
poly.
PMN

PA
PT

PTT

segs
VLDL

WBC

Common Abbreviations (Blood)

Meaning
high-density lipoprotein
hemoglobin (also Hbg)

immunoglobulin A, D, E, G,
and M, respectively

low-density lipoprotein
lymphocyte
mean cell hemoglobin

mean cell hemoglobin
concentration

mean cell volume
monocyte
polymorphonuclear leukocyte

polymorphonuclear neutrophil
(leukocytes)

pernicious anemia
prothrombin time

partial thromboplastin time
red blood cell (erythrocyte)
segmented neutrophils
very-low-density lipoprotein

white blood cell (leukocyte)

OF THE LYMPHATIC

SYSTEM

/\/

The lymphatic system is often considered a part of the circulatory system because
it consists of a moving fluid—lymph—which comes from the blood and returns to
the blood by way of vessels (the lymphatic vessels). The lymphatic system consists
of lymph fluid (which stems from the blood and tissue fluid), lymph vessels (which
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are similar to blood vessels and are designed to return the tissue fluid to the blood-
stream), lymph nodes (which are located along the path of the collecting vessels),
and specialized lymphatic organs such as the thymus, spleen, and the tonsils. The
lymph vessels differ from the vessels of the cardiovascular system in that they do not
form a closed circuit as do the vessels of the cardiovascular system. Instead, they
originate in the intercellular spaces of the soft tissues of the body.

The two most important functions of the lymphatic system are (1) to produce
antibodies and lymphocytes that are important to immunity and (2) to maintain a
balance of fluid in the internal environment. The lymphatic system is an important
part of the immune system, which protects the body against disease-producing
organisms and other foreign bodies. The immune system includes the bone marrow,
thymus, lymphoid tissues, lymph nodes, spleen, and lymphatic vessels.

The state of being resistant to or protected from a disease is known as immunity.
The individual is said to be immune. The process of creating immunity to a specific
disease in an individual is known as immunization. The study of the reaction of
tissues of the immune system of the body to antigenic stimulation is immunology.
The health specialist whose training and experience is concentrated in immunology
is an immunologist.

Anatomy and Physiology (Lymphatic)

The anatomy and physiology section on the lymphatic system includes a discussion of
the lymph vessels, lymph nodes, thymus, spleen, and tonsils.

Lymph Vessels

The smallest lymphatic vessels are the lymphatic capillaries. The capillaries originate in
the tissue spaces as blind-ended sacs. Water and solutes continually filter out of capillary
blood into the interstitial spaces. As interstitial fluid begins to accumulate, it is picked up
by the lymphatic capillaries and is eventually returned to the blood. Once the interstitial
fluid enters the lymphatic vessels, it is known as lymph.

It is critical that the interstitial fluid be returned to the general circulation and not
remain in the tissue spaces because the accumulation of fluid within the tissue spaces
would cause swelling (edema). The lymphatic capillaries transport the lymph into larger
vessels known as lymphatic vessels, which have valves to prevent the backward flow
of fluid. The lymphatic vessels, like the veins of the cardiovascular system, have valves.
However, unlike the cardiovascular system veins the lymphatic vessels transport fluid in
only one direction—which is away from the tissues, toward the thoracic cavity.

The lymphatic vessels continue to merge to form larger vessels, eventually entering the
two lymphatic ducts: the right lymphatic duct and the thoracic duct. See Figure 9-3.

These two ducts are the only points of entry of the lymph into the blood vessels of the body.
Lymph drainage from the right side of the head and neck, the right upper extremity, and
the right side of the chest flows into the right lymphatic duct. The right lymphatic duct
empties into the right subclavian vein. Lymph drainage from the remaining regions of the
body flows into the thoracic duct, which empties into the left subclavian vein.
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Figure 9-3 Lymphatic ducts and nodes
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Lymph Nodes

Located at various intervals along the course of the lymphatic system vessels are lymph
nodes, which are collections of lymphatic tissue. The lymph nodes are also called the
lymph glands. The major concentrations of lymph nodes throughout the body are the
(1) cervical lymph nodes, (2) submandibular lymph nodes, (3) axillary lymph nodes,
and (4) inguinal lymph nodes. See Figure 9-3. As the lymph passes through the station-
ary lymph nodes, two processes occur: old, dead cells and bacteria present in the lymph
are filtered out so that they will not be emptied into the blood vessels, and phagocytes
called macrophages engulf and destroy the bacteria (which are filtered out). This pro-
cess of engulfing and destroying the bacteria is known as phagocytosis. Macrophages
are special phagocytic cells involved in the defense against infection and in the disposal
of the products of the breakdown of cells. They are found in the lymph nodes and in
the liver, spleen, lungs, brain, and spinal cord. The lymph nodes also produce antibodies
and lymphocytes, which are important to immunity.

Thymus

The thymus (also an endocrine gland) is a single gland located in the mediastinum,
near the middle of the chest, just beneath the sternum. It secretes a hormone called
thymosin, which stimulates the red bone marrow to produce T lymphocytes (T cells),
which are important in the immune response. The T lymphocytes mature in the thymus.
Upon maturation, they enter the blood and circulate throughout the body (providing
defense against disease by attacking foreign and/or abnormal cells). The thymus gland
completes most of its essential work during childhood, decreasing significantly in size as
one ages. It is quite small in older adults.

Spleen

The spleen, located in the left upper quadrant of the abdomen just below the diaphragm
and behind the stomach, is the largest lymphatic organ in the body. The spleen plays an
important role in the immune response by filtering blood in much the same way the
lymph nodes filter the lymph. The macrophages of the spleen remove pathogens of all
types from circulating blood. They also remove old red blood cells from circulation,
breaking them down and forming bile that is returned to the liver to be excreted in bile.
The spleen contains venous sinuses that serve as a storage reservoir for blood. In emer-
gencies, such as hemorrhage, the spleen can release blood back into the general circula-
tion. If the spleen should ever have to be removed, its functions can be performed by
other lymphatic tissue and the liver. The removal of the spleen is called a splenectomy.

Tonsils

The tonsils are masses of lymphatic tissue located in a protective ring, just under the
mucous membrane, surrounding the mouth and back of the throat. They are divided
into three groups:

1. The pharyngeal tonsils (adenoids) are near the opening of the nasal cavity into
the pharynx (throat).
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2. When we speak of “the tonsils,” we are usually referring to the palatine tonsils located
on each side of the throat, near the opening of the oral cavity into the pharynx.

3. The lingual tonsils are located near the base of the tongue.

The tonsils help protect against bacteria and other harmful substances that may enter
the body through the nose or mouth. Serving as the first line of defense from the
external environment, the tonsils are subject to chronic infection or inflammation
known as tonsillitis. Removal of the tonsils is known as a tonsillectomy.

The following vocabulary words are frequently used when discussing the
lymphatic system.
acgired immunity Immunity that is a result of the body developing the ability to defend it-
(ih-MEW-nih-tee) self against a specific agent, as a result of having had the disease or from
having received an immunization against a disease.
adenoids Masses of lymphatic tissue located near the opening of the nasal cavity
(ADD-eh-noydz) into the pharynx; also called the pharyngeal tonsils.
edema The accumulation of fluid within the tissue spaces.

(eh-DEE-mah)

hypersensitivity An abnormal condition characterized by an excessive reaction to a par-
(high-per-sens-ih-TIV-ih-tee) ticular stimulus.

immune reaction A defense function of the body that produces antibodies to destroy
(immune response) invading antigens and malignancies.

(im-YOON)

immunity The state of being resistant to or protected from a disease. The individu-
(im-YOO-nih-tee) al is said to be “immune.”

immunization The process of creating immunity to a specific disease.

(im-yoo-nigh-ZAY-shun)

immunologist The health specialist whose training and experience is concentrated in
(im-yoo-NALL-oh-jist) immunology.

immunology The study of the reaction of tissues of the immune system of the body
(im-yoo-NALL-oh-jee) to antigenic stimulation.

immunotherapy A special treatment of allergic responses that administers increasingly
(im-yoo-no-THAIR-ah-pee) large doses of the offending allergens to gradually develop immunity.
local reaction A reaction to treatment that occurs at the site it was administered.
lymph Interstitial fluid picked up by the lymphatic capillaries and eventually
(LIMF) returned to the blood. Once the interstitial fluid enters the lymphatic

vessels, it is known as lymph.
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lymphadenopathy Any disorder of the lymph nodes or lymph vessels, characterized by
(lim-fad-eh-NOP-ah-thee) localized or generalized enlargement.

lymph/o = lymph

aden/o = gland

-pathy = disease

lymphocyte Small, agranulocytic leukocytes originating from fetal stem cells and
(LIM-foh-sight) developing in the bone marrow.
lymph/o = lymph
cyt/o = cell
-e = noun ending
macrophage Any phagocytic cell involved in the defense against infection and in the
(MACK-roh-fayj) disposal of the products of the breakdown of cells. Macrophages are
macr/o = large found in the lymph nodes, liver, spleen, lungs, brain, and spinal cord.

phag/o = to eat
-e = noun ending

natural immunity Immunity with which we are born; also called genetic immunity.
(ih-MEW-nih-tee)

pathogens Disease-producing microorganisms.
(PATH-oh-jenz)

path/o = disease

-gen = that which generates

phagocytosis The process of a cell engulfing and destroying bacteria.
(fag-oh-sigh-TOH-sis)

phag/o = to eat

cyt/o = cell

-osis = condition

resistance The body’s ability to counteract the effects of pathogens and other
harmful agents.

susceptible A state of having a lack of resistance to pathogens and other harmful
(suh-SEP-tih-bl) agents. For example, the individual is said to be “susceptible.”

T cells Cells important to the immune response. They mature in the thymus.
(T SELLS) Upon maturation, the T cells enter the blood and circulate throughout

the body—providing defense against disease by attacking foreign and/or
abnormal cells.

tonsils Masses of lymphatic tissue located in a protective ring, just under the
(TON-sills) mucous membrane, surrounding the mouth and back of the throat.

Word Elements (Lymphatic)

' LHT The following word elements pertain to the lymphatic system. As you
review the list, pronounce each word element aloud twice and check the
box after you “say it.” Write the definition for the example term given for
each word element. Use your medical dictionary to find the definitions of
the example terms.




Word Element
cyt/o

cytomegalovirus

hyper-
hypersplenism

immun/o
immunodeficiency

lymph/o
lymphocyte

lymphaden/o
lymphadenitis

lymphangi/o
lymphangiogram

mon/o
mononucleosis

sarc/o
Kaposi’s sarcoma
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Pronunciation “Sag 1tT Meaning

SIGH-toh [ cell
sigh-toh-meg-ah-loh-VY-rus

HIGH-per excessive

high-per-SPLEN-izm

[
im-YOO-noh L] immune, protection
im-yoo-noh-deh-FISH-en-see
LIM-foh [] lymph
LIM-foh-sight
lim-FAD-en-oh [ lymph gland
lim-fad-en-EYE-tis
lim-FAN-jee-oh [ lymph vessel
lim-FAN-jee-oh-gram
MON-oh [ one
mon-oh-noo-klee-OH-sis
SAR-koh L] flesh

KAP-oh-seez sar-KOH-mah

Immunity

As we have already learned, the lymphatic system is an important part of the immune
system, which protects the body against disease-producing organisms (pathogens) and
other foreign microorganisms to which it is continually exposed. Immunity is the state of
being resistant to or being protected from a disease. This section discusses both natural
and acquired immunity, with a greater concentration on acquired immunity. The purpose
of immunity is to develop resistance to a disease or to harmful agents. The body’s ability
to counteract the effects of pathogens and other harmful agents is called resistance. If the
body lacks resistance to pathogens and other harmful agents, it is said to be susceptible.

Natural immunity is that with which we are born. It is also called genetic immunity.
Some pathogens cannot affect certain species. For example, humans do not suffer from
canine distemper, nor do canines suffer from human measles. Natural immunity is
considered a permanent form of immunity to a specific disease.

Acquired immunity is immunity indicating that the body has developed the ability
to defend itself against a specific agent. This protection can occur as a result of having
had the particular disease or from having received immunizations against a disease.
Acquired immunity can be divided further into two categories: (1) passive acquired
immunity and (2) active acquired immunity.

1. Passive acquired immunity is acquired artificially by injecting antibodies from the
blood of other individuals or animals into a person’s body to protect him or her from a
specific disease. This type of immunity is immediate but short lived, lasting only a few
weeks. An example of passive immunity is the administration of gamma globulin (a
blood protein containing antibodies) to individuals who have been exposed to viruses,
such as measles and infectious hepatitis. Another example of passive immunity is the
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passage of the mother’s antibodies through the placenta into the baby’s blood. This
provides the newborn infant with passive immunity for approximately the first year of
life, during which time the infant begins to develop his or her own antibodies.

2. Active acquired immunity is either acquired naturally as a result of having had a dis-
ease or artificially by being inoculated with a vaccine, antigen, or toxoid. With natural
acquired immunity, an individual who has a full-blown case of a disease such as
measles will usually develop enough antibodies to prevent a recurrence of the disease.
Another form of active acquired immunity may be developed over a period of time
after repeated exposures to an illness or disease (with only mild symptoms). With
artificial acquired immunity, an individual receives a vaccine, antigen, or toxoid
to stimulate the formation of antibodies within his or her body. For example, when a
child receives the measles-mumps-rubella vaccine he or she receives a mild strength
of the disease in the form of the vaccine administered. This vaccine then stimulates
the production of antibodies within the child’s body against measles, mumps, and
rubella.

The process of creating immunity to a specific disease is known as immunization.
This is accomplished through the administration of vaccines, antigens, or toxoids to
stimulate the formation of antibodies within an individual’s body. Children receive
routine immunizations throughout their early years to provide adequate protection
against childhood diseases. These are discussed in Chapter 19. An individual may receive
various immunizations throughout his or her lifetime to provide continued immunity
against a disease (as in a tetanus toxoid booster) or to provide immunity against diseases
prevalent in other countries (as in overseas travel).

Immune Reaction

The immune reaction (immune response) is a defense function of the body that
produces antibodies to destroy invading antigens and malignancies. Antigens trigger
the immune response during interaction with innumerable cells within the body. The
types of immune responses are humoral immune response (involving the B lympho-
cytes of the body) and cell-mediated immune response, involving the T lymphocytes of
the body. Both of these specialized cells have been genetically programmed to recognize
specific invading antigens and to destroy them.

B lymphocytes originate from bone marrow stem cells and migrate to the lymph nodes
and other lymphoid tissue. In the humoral immune response, when the B lympho-
cytes come in contact with specific invading antigens they produce antibodies known
as immunoglobulins. Antibodies belong to a group of blood proteins called gamma
globulins. The gamma globulins are divided into five categories of immunoglobulins:
immunoglobulin M (IgM), immunoglobulin G (IgG), immunoglobulin E (IgE), immu-
noglobulin A (IgA), and immunoglobulin D (IgD). Most antibodies are immunoglobu-
lin type G (IgG). These immunoglobulins migrate to the site of the infection and react
with the antigen and destroy it.

T lymphocytes originate from bone marrow stem cells and mature in the thymus gland.
Upon maturation, the T lymphocytes enter the blood and circulate throughout the
body—providing defense against disease by attacking foreign and/or abnormal cells.
They migrate to the lymph nodes and lymphoid organs. In the cell-mediated immune
response, when the T lymphocytes come in contact with specific invading antigens they
multiply rapidly and engulf and digest the antigen. This multiplication of cells produces
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cells that help to destroy the antigen, and cells called memory cells. The memory cells,
which remain in circulation for many years, provide the body with resistance to any
disease to which it has previously been exposed. When these memory cells face subsequent
exposure to the same antigen, they are stimulated to rapidly produce cells that destroy the
invading antigen. Immunity is dependent on the action of the memory cells.

Immunology is the study of the reaction of tissues of the immune system of the body
to antigenic stimulation. An immunologist is a health specialist whose training and
experience are concentrated in immunology. Immunotherapy is a special treatment of
allergic responses that administers increasingly large doses of the offending allergens to
gradually develop immunity.

When something happens to an individual’s immune system causing it to function
abnormally, the body forms antibodies that react against its own tissues. This is known as an
autoimmune disorder. Unable to distinguish between internal antigens that are normally
present in the cells and external invading antigens, the body reacts against the internal cells
to cause localized and systemic reactions. These reactions affect the epithelial and connective
tissues of the body, causing a variety of symptoms. Autoimmune disorders are divided
into two categories: the collagen diseases (connective tissue diseases) and the autoim-
mune hemolytic disorders. The collagen diseases include disorders such as systemic lupus
erythematosus, scleroderma, and rheumatoid arthritis. The autoimmune hemolytic diseases
include disorders such as idiopathic thrombocytopenic purpura and acquired hemolytic
anemia.

Hypersensitivity

Hypersensitivity is an abnormal condition characterized by an excessive reaction to
a particular stimulus. It occurs when the body’s immune system fails to protect itself
against foreign material. The antibodies formed irritate certain body cells, causing a
hypersensitive or allergic reaction. The allergic response is triggered by an allergen.
Examples of allergens include ingested foods, penicillin and other antibiotics, grass,
ragweed pollen, and bee or wasp stings. These allergens stimulate the formation of
antibodies that produce the characteristic allergic reactions.

Hypersensitive reactions vary from mild to severe, and from local to systemic. A local
reaction is one that occurs at the site where treatment or medication was administered.
A systemic reaction is one that is evidenced by generalized body symptoms such as
runny nose, itchy eyes, hives, and rashes.

A severe and sometimes fatal hypersensitive (allergic) reaction to a previously encountered
antigen is called anaphylaxis or anaphylactic shock. It is the result of an antigen—antibody
reaction that stimulates a massive secretion of histamine. Anaphylaxis can be caused by
insect stings, contrast media containing iodide, aspirin, antitoxins prepared with animal
serum, allergens used in testing and desensitizing patients who are hypersensitive, and
other injected drugs. Penicillin injection is the most common cause of anaphylactic shock.
Figure 9-4 illustrates a severe reaction to penicillin. The series of pictures depict the child’s
reaction on days 4, 5, and 6 following oral administration of Amoxicillin. This child received
medication to counteract the reaction and did not require hospitalization.

Health care professionals should always ask patients if they are sensitive to any allergens
or drugs to prevent adverse and sometimes fatal allergic responses to treatments or
medications. Individuals with known hypersensitivities, or those receiving a first dose
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[A] Day 4

[B] Day 5 [C] Day &

Figure 9-4 Severe hypersensitive reaction to Amoxicillin in 13-month-old child (Courtesy of Jennifer Henderson)

of injectable medication or penicillin, should remain in the physician’s office for 15 to
20 minutes following the administration of medication or treatment. During this time,
the individual should be observed for signs of possible hypersensitivity. Anaphylactic
shock may occur within seconds or minutes after exposure to the sensitizing factor
(allergen) and is commonly characterized by respiratory distress and vascular col-
lapse. The first symptoms of anaphylactic shock are usually intense anxiety, weak-
ness, sweating, and shortness of breath. This may be followed by hypotension,
shock, arrhythmia, and respiratory congestion. Emergency treatment involves the
immediate injection of epinephrine, which will raise the blood pressure through its
vasoconstrictive action.

Individuals known to be hypersensitive to allergens and medications should wear a
Medi-Alert tag around the neck or wrist. The presence of this tag will alert the health
care professional or first-aid provider to the need for immediate action, informing them
of either an allergy or a particular disease (such as diabetes).

Pathologlcal Conditions (Lymphatic)

As you study the pathological conditions of the lymphatic system, note that
the basic definition is in bold print—followed by a detailed description in
regular print. The phonetic pronunciation is directly beneath each term, as
well as a breakdown of the component parts of the term where applicable.

acquired immunodeficiency Acquired immunodeficiency syndrome (AIDS) involves clinical
syndrome (AIDS) conditions that destroy the body’s immune system in the last or
(ih-mew-noh-dee-FIH-shen-see final phase of a human immunodeficiency virus (HIV) infection,
SIN-drom) which primarily damages helper T cell lymphocytes with CD,

receptors.



cytomegalovirus
(sigh-toh-meg-ah-loh-VY-rus)
cvt/o = cell
megal/o = enlarged

hypersensitivity
(high-per-sens-sih-TIV-ih-tee)
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HIV, a slow-growing virus, typically begins with an acute viral infection
called the primary infection. This primary infection is systemic (in the blood-
stream) and widespread (with seeding in the lymphatic system). In approxi-
mately eight weeks after onset, the CD, counts (normally 1,000) will have
dropped by one-half (500)—indicating a deficiency in the body’s immune
response. The signs and symptoms during this primary stage include head-
ache, stiff neck, malaise, fatigue, fever, night sweats, rash, abdominal cramps,
and diarrhea. By the twelfth week, the CD, counts will have rebounded to
about 700. The measurable aspect of this primary infection is the presence of
HIV antibodies. The ELISA and western blot tests are positive for antibodies.

During a latent period of approximately eight years, the CD, count usu-
ally declines steadily as the following signs and symptoms become more
apparent: measurable presence of generalized lymphadenopathy, chronic
diarrhea, weight loss, persistent fever, fatigue, night sweats, and oral thrush.
Kaposi’s sarcoma or hairy cell leukemia may appear during this latent stage.

When the CD, count reaches 200, “acquired immune deficiency” AIDS is
clinically apparent. The person may or may not display signs and symptoms
or develop an opportunistic neoplasm or infection. The CD, count will
eventually reach 0, at which time the body has no immune defense and thus
opportunistic infections and cancers will occur and affect all body systems.

About the tenth or eleventh year after onset, the person will likely die from an
overwhelming cancer or infection. HIV can be acquired via a blood transfu-
sion, use of contaminated needles, or during unprotected sexual intercourse
(especially anal sex). An unborn fetus can acquire HIV from the mother
during pregnancy. Medical treatment includes various antiviral drugs and
symptomatic management.

Cytomegalovirus is a large species-specific herpes-type virus with

a wide variety of disease effects. It causes serious illness in per-
sons with AIDS, in newborns, and in individuals who are being
treated with immunosuppressive drugs (as in individuals who have
received an organ transplant). The virus usually results in retinal or
gastrointestinal infection.

Tissue damage resulting from exaggerated immune responses.

The exaggerated responses are caused by one of the following four
mechanisms.

1. IgE-mediated type I hypersensitivity response as occurs in allergic
rhinitis, hives, allergic asthma, allergic conjunctivitis, and anaphylac-
tic shock (acute systemic). The acute systemic response occurs as a
result of the histamine and mediator release, causing increased capil-
lary permeability, bronchial constriction, vasodilation, and smooth
muscle contraction—which can lead to hypotension and impaired
tissue perfusion, a state known as anaphylactic shock.

2. Cytoxic type II hypersensitivity reaction develops when antibodies
bind to antigens on body cells. Causes of type II include transfusion
reactions, autoimmune hemolytic anemia, and erythroblastosis fetalis.
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3. Immune complex-mediated type III sensitivity response occurs
when huge antibody, antigen, and complement proteins interact to
form massive complexes (which accumulate in the tissues). Examples
of type III hypersensitivity response include serum sickness, rheuma-
toid arthritis, systemic lupus erythematosus, and acute poststrepto-
coccal glomerulonephritis.

4. Delayed type IV hypersensitivity responses are cell mediated rather
than antibody mediated and involve T cells. Examples of type IV
hypersensitivity response includes contact dermatitis, graft-versus-
host disease, and tuberculin reaction. A collection of skin tests may be
used to assess and determine the causes of hypersensitivity.

hypersplenism

(high-per-SPLEN-izm)
hyper- = excessive
splen/o = spleen
-ism = condition

Hypersplenism is a syndrome involving a deficiency of one or more
types of blood cells and an enlarged spleen.

The causes of this syndrome are abundant. A few of the more common
causes are hemolytic anemias, portal hypertension, lymphomas, tuberculosis,
malaria, and several inflammatory and connective tissue diseases.

Symptoms of hypersplenism include left-sided abdominal pain and the
feeling of fullness after a small intake. The enlarged spleen is easily palpated
on physical examination. Treatment should begin with concentration on
the underlying disorder, which may lead to the cure of the syndrome. A
splenectomy is typically performed only for the individual with hemolytic
anemia or the person with severe spleen enlargement (at high risk for a
vascular accident).

Kaposi's sarcoma
(KAP-oh-seez sar-KOH-mah)
sarc/o = flesh
-oma = tumor

Kaposi’s sarcoma is a locally destructive malignant neoplasm of the
blood vessels associated with AIDS—typically forming lesions on
the skin, visceral organs, or mucous membranes. These lesions
appear initially as tiny red to purple macules and evolve into siz-
able nodules or plaques.

The lesions occur due to an overgrowth of spindle-shaped cells and epi-
thelial cells that result in the narrowing of the diameter of the vessels. The
body responds by increasing the number of vessels in that area, thus caus-
ing more congestion.

The signs and symptoms of Kaposi’s sarcoma will vary but be specific
according to the lesion site. Skin lesions were described previously.
Gastrointestinal lesions may lead to mucosal bleeding, anemia, or obstruc-
tion. Pulmonary lesions may result in pulmonary effusion and shortness
of breath. If the lesions are located in the lymphatics, there will be swollen
lymph nodes and edema.

Kaposi’s sarcoma is diagnosed with a biopsy of the lesion. With the
pulmonary lesion, a chest X-ray is completed to confirm a pulmonary
effusion. The treatment includes radiation therapy, chemotherapy, and
laser cryotherapy. See Figure 9-5.

Figure 9-5 Kaposi's sarcoma (Courtesy of Robert A. Silverman, M.D.,
Clinical Associate Professor, Department of Pediatrics, Georgetown University)



lymphoma

(LIM-foh-mah)
lymph/o = lymph
-oma = tumor

mononucleosis

(mon-oh-noo-klee-OH-sis)
mono- = one
nucle/o = nucleus
-osis = condition

myasthenia gravis
(my-ass-THEE-nee-ah GRAV-is)
my/o = muscle
-asthenia = loss of strength

The Blood and Lymphatic Systems 333

Lymphoma is a lymphoid tissue neoplasm that is typically
malignant—beginning with a painless enlarged lymph node(s) and
progressing to anemia, weakness, fever, and weight loss.

The spleen and liver usually enlarge with widespread lymphoid tissue
involvement. The development of lymphomas has a higher occurrence in
the male population. Intensive chemotherapy and radiotherapy are the
treatments with a lymphoma.

Burkitt’s lymphoma is a malignant neoplasm in the jaw or abdomen and is
seen chiefly in Central Africa. Rapid diagnosis and treatment typically results
in quick shrinking of the lesion and complete cure of the disease.

Hodgkin’s disease is characterized by progressive painless enlargement
of a malignant tumor of the lymph tissue in the lymph nodes and spleen
typically noted first in the cervical region. Males are affected twice as often
as females. Clinical manifestations include enlarged lymph nodes, spleno-
megaly, low-grade fever, night sweats, anorexia, anemia, and leukocytosis.
Diagnosis is made through the identification of a Reed-Sternberg cell
(malignant cell in the lymph nodes). With localized disease, radiotherapy
is the choice. However, with more extensive disease chemotherapy or a
combination of chemotherapy and radiation is used.

Non-Hodgkin’s lymphoma is the classification of any type of malignant
lymphoma other than Hodgkin’s disease, including histiocytic lymphoma
and lymphocytic lymphomas. Radiation and chemotherapy are administered
to stop the growth and cure this disease.

Usually caused by the Epstein-Barr virus (EBV), mononucleosis typ-
ically is a benign self-limiting acute infection of the B lymphocytes.

Young adults (15 to 20 years old) are primarily affected with this “kiss-
ing disease,” as it is described due to the main mode of transmission
(through saliva). The body’s response to this Blymphocyte infection is the
production of antibodies by the unaffected B lymphocytes and the
T lymphocytes. As a result of this proliferation of B and T lympho-
cytes, the lymphoid tissue in the body becomes swollen. This swollen
lymphoid tissue is most noted in enlarged tender cervical lymph nodes
and sometimes axillary and inguinal lymph nodes, the spleen, and the
liver—and typically lasts for one to three weeks. Other clinical manifes-
tations include fever, chills, malaise, diaphoresis (profuse sweating), sore
throat, profound fatigue, headache, red papular rash, and anorexia.

The diagnosis of mononucleosis is confirmed with a physical examination,
elevated lymphocyte count and the presence of atypical lymphocytes, and a
positive monospot test. Bed rest is the initial treatment, with administration of
analgesics and corticosteroids as needed. A two- to three-week recovery period
is needed, and many times the fatigue and debility last two to three months.

Myasthenia gravis is an autoimmune disease in which antibodies
block or destroy some acetylcholine receptor sites.
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pneumocystis carinii
pneumonia (PCP)
(noo-moh-SIS-tis kah-rye-nee-eye
noo-MOH-nee-ah)

pneum/o = lungs; air

cyst/o = sac

-is = noun ending

pneumon/o = lungs; air

-ia = condition

sarcoidosis

(sar-koyd-0OH-sis)
sarc/o = flesh
-0id = resembling
-osis = condition

systemic lupus
erythematosus (SLE)
(sis-TEM-ik LOO-pus
er-ih-them-ah-TOH-sus)

Other structural problems cause the acetylcholine uptake to be decreased
and therefore reduce neuromuscular transmissions. In approximately
one-fifth of the cases, thymus gland involvement is noted.

Myasthenia gravis occurs more often in women than in men. In women, it
usually occurs at the age of 20 to 40 years. In men, the onset of myasthenia
gravis is between the ages of 50 and 60.

The symptoms may occur gradually or suddenly. Facial muscle weakness may
be the most noticeable due to drooping eyelids, difficulty with swallowing,
and difficulty speaking. The periods of muscle weakness generally occur late
in the day or after strenuous exercise. Rest refreshes the tired, weak muscles.
The weakness eventually becomes so severe that paralysis occurs.

Treatment for myasthenia gravis may require restricted activity, a soft or
liquid diet, and administration of anticholinesterase drugs (mestinon).
Some individuals benefit from corticosteriods.

Pneumocystis pneumonia is caused by a common worldwide parasite,
Pneumocystis carinii, for which most people have immunity if they
are not severely immunocompromised.

The most frequent opportunistic infection occurring in persons with AIDS,
pneumocystis carinii pneumonia (PCP) affects an estimated 75 to 80% of
those individuals with AIDS. Individuals with PCP have severely impaired
gas exchange as the disease progresses. The swollen, thickened air sacs of the
lungs are filled with a protein-rich foamy fluid resulting in tachypnea, short-
ness of breath, fever, and a dry nonproductive cough.

Sarcoidosis is a systemic inflammatory disease resulting in the
formation of multiple small, rounded lesions (granulomas) in the
lungs (comprising 90%), lymph nodes, eyes, liver, and other organs.

These granulomas can resolve spontaneously or may lead to fibrosis. The
occurrence is highest in African American females between 20 and 40.

Although the mortality rate is less than 3%, the disability caused by sar-
coidosis of the respiratory, ocular, or other organs can be devastating to
the individual. A biopsy of the granuloma may be needed to confirm the
diagnosis. Corticosteroids are reserved for those persons experiencing
severe manifestations or disabilities caused by the disease.

An inflammatory connective tissue disease, chronic in nature, in
which immune complexes are formed from the reaction of SLE
autoantibodies and their corresponding antigens. These immune
complexes are deposited in the connective tissues of lymphatic
vessels, blood vessels, and other tissues.

Local tissue damage occurs due to the inflammatory response when
the immune complexes are deposited. These complexes are frequently
deposited in the kidneys, causing damage to the tissue. Other tissues
sometimes affected are the brain, lungs, skin, musculoskeletal system,
heart, spleen, GI tract, and peritoneum.



The Blood and Lymphatic Systems 335

Diagnostic Techniques, Treatments and Procedures

(Lymphatic)

enzyme-linked immunosorbent
assay (ELISA)

(EN-zym LINKT
im-yoo-noh-SOR-bent ASS-say)

Enzyme-linked immunosorbent assay (ELISA) is a blood test used
for screening for an antibody to the AIDS virus.

Positive outcome on this test indicates probable virus exposure but should
be confirmed with the western blot test.

western blot

The western blot test detects the presence of the antibodies to HIV,
the virus that causes AIDS, used to confirm validity of ELISA tests.

CT (CAT) scan

A collection of X-ray images taken from various angles following
injection of a contrast medium.

Diagnosis of abnormalities in lymphoid organs are made in areas such as
the spleen, thymus gland, and lymph nodes.

lymphangiogram
(lim-FAN-jee-oh-gram)
lymph/o = lymph
angi/o = vessel
-gram = record, picture

Lymphangiogram is an X-ray assessment of the lymphatic system
following injection of a contrast medium into the lymph vessels in
the hand or foot.

The path of lymph flow is noted moving into the chest region. This
procedure is helpful in diagnosing and staging lymphomas.

mon Abbreviations (Lymphatic)

Abbreviation Meaning Abbreviation Meaning
ARC AIDS-related complex Histo histology
AIDS acquired immunodeficiency HIV human immunodeficiency virus
syndrome ) )
HSV herpes simplex virus
CDC Centers for Disease Control and . ) )
p . ITP idiopathic thrombocytopenic
revention
purpura
CMV cytomegalovirus \
KS Kaposi’s sarcoma
EBV Epstein-Barr virus .
SLE systemic lupus erythematosus
ELISA enzyme-linked immunosorbent

assay
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Written and Audio Terminology Review

e

Term

acquired immunity

Review each of the following terms from this chapter. Study the spelling of
each term and write the definition in the space provided. If you have the
Audio CD available, listen to each term, pronounce it, and check the box
once you are comfortable saying the word. Check definitions by looking
the term up in the glossary/index.

Pronunciation Definition
| | acquired ih-MEW-nih-tee

acquired immunodeficiency | | acquired ih-mew-noh-dee-

syndrome (AIDS)

adenoids
agglutination
albumin
allergen
allergy
anaphylaxis
anemia
anisocytosis
antibodies
antigens
aplastic
ascites
basophil
bilirubin
blastocyte
chromophilic
coagulation
corpuscle
cytogenesis
cytomegalovirus
differentiation

direct antiglobulin test

dyscrasia

edema

o gy dtnodn) i

FIH-shen-see SIN-drom
(AIDS)

ADD-eh-noydz

ah-gloo-tih-NAY-shun
al-BEW-min

AL-er-jin

AL-er-jee

an-ah-fih-LAK-sis

an-NEE-mee-ah

an-ih-soh-sigh-TOH-sis

AN-tih-bod-eez

AN-tih-jenz

ah-PLAST-ik

ah-SIGH-teez

BAY-soh-fill
bill-ih-ROO-bin
BLAST-oh-sight
kroh-moh-FILL-ik

koh-ag-yoo-LAY-shun

KOR-pus-’l

sigh-toh-JEN-eh-is

sigh-toh-meg-ah-loh-VY-rus

diff-er-en-she-AY-shun

dih-RECT an-tih-
GLOB-yew-lin test

dis-KRAY-zee-ah

eh-DEE-ma
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Term Pronunciation Definition
electrophoresis L | ee-lek-troh-for-EE-sis
enzyme-linked || EN-zym LINK’T im-yoo-

immunosorbent assay
eosinophil
eosinophilia
erythremia
erythroblast
erythrocyte

erythrocyte sedimentation

erythrocytopenia

erythrocytosis
erythropoiesis
erythropoietin
fibrin
fibrinogen
globin
globulin
granulocytes
granulocytosis
hematocrit
hematologist
hematology
heme
hemochromatosis
hemodialysis
hemoglobin
hemolysis
hemolytic
hemophilia
hemorrhage
hemostasis
heparin

hyperalbuminemia

oo dn O dbbdod

noh-SOR-bent ASS-say
ee-oh-SIN-oh-fill
ee-oh-sin-oh-FEEL-ee-ah
eh-rih-THREE-mee-ah
eh-RITH-roh-blast
eh-RITH-roh-sight

eh-RITH-roh-sight
sed-ih-men-TAY-shun

eh-rith-roh-sigh-
toh-PEE-nee-ah

eh-rith-roh-sigh-TOH-sis
eh-rith-roh-poy-EE-sis
eh-rith-roh-POY-eh-tin
FIH-brin
fih-BRIN-oh-jen
GLOH-bin
GLOB-yew-lin
GRAN-yew-loh-sights

gran-yew-loh-sigh-TOH-sis

hee-MAT-oh-krit
hee-mah-TALL-oh-jist
hee-mah-TALL-oh-jee
HEEM

hee-moh-kroh-mah-TOH-sis

hee-moh-dye-AL-ih-sis
hee-moh-GLOH-bin
hee-MALL-ih-sis
hee-moh-LIT-ik
hee-moh-FILL-ee-ah
HEM-eh-rij
hee-moh-STAY-sis
HEP-er-in

high-per-al-byoo-
mih-NEE-mee-ah
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Term
hyperlipemia
hyperlipidemia
hypersensitivity
hypersplenism
immune
immunity

immunization

immunodeficiency

immunologist
immunology
immunotherapy
isotonic

Kaposi’s sarcoma
karyocyte
leukemia
leukocyte
leukocytopenia

lipid profile
lymph
lymphadenitis
lymphadenopathy
lymphangiogram
lymphoma
lymphocyte
macrophage
megakaryocyte
monocyte

monocytopenia

mononucleosis
morphology

multiple myeloma

Pronunciation

gy g ogdd oo d oot

high-per-lip-EE-mee-ah
high-per-lip-id-EE-mee-ah
high-per-sens-ih-TIV-ih-tee
high-per-SPLEN-izm
im-YOON

im-YOO-nih-tee
im-yoo-nigh-ZAY-shun

im-yoo-noh-deh-
FISH-en-see

im-y0o-NALL-oh-jist
im-yoo-NALL-oh-jee
im-yoo-no-THAIR-ah-pee
eye-soh-TON-ik
KAP-oh-seez sar-KOH-mah
KAR-ee-oh-sight
loo-KEE-mee-ah
LOO-koh-sight

loo-koh-sigh-toh-
PEE-nee-ah

LIP-id profile

LIMF

lim-fad-en-EYE-tis
lim-fad-eh-NOP-ah-thee
lim-FAN-jee-oh-gram
LIM-foh-mah
LIM-foh-sight
MACK-roh-fayj
meg-ah-KAIR-ee-oh-sight
MON-oh-sight

mon-oh-sigh-toh-
PEE-nee-ah

mon-oh-noo-klee-OH-sis
mor-FALL-oh-jee

MULL-tih-pl my-eh-
LOH-mah

Definifion




Term

myasthenia gravis

myeloblast
myeloid

natural immunity
neutrophil

nucleus

pancytopenia

partial thromboplastin time

pathogens
pernicious
phagocyte
phagocytosis
plasma
platelet

pneumocystis pneumonia

poikilocytosis
polycythemia
polycythemia vera

prothrombin
prothrombin time (PT)
purpura

red blood cell morphology

reticulocyte
reticulocyte count
rouleaux
sarcoidosis
septicemia
seroconversion
serology

serum

sickle cell

Pronunciation

L]

oo od b d dgoud Dol Odoododd

my-ass-THEE-nee-ah
GRAV-is

MY-ell-oh-blast
MY-eh-loyd

natural ih-MEW-nih-tee
NOO-troh-fill
NOO-klee-us
pan-sigh-toh-PEE-nee-ah

PAR-sh’l throm-boh-
PLAST-tin time

PATH-oh-jenz
per-NISH-us
FAG-oh-sight
fag-oh-sigh-TOH-sis
PLAZ-mah
PLAYT-let

noo-moh-SIS-tis noo-
MOH-nee-ah

poy-kill-oh-sigh-TOH-sis
pol-ee-sigh-THEE-mee-ah

pol-ee-sigh-THEE-mee-ah
VAIR-ah

proh-THROM-bin
proh-THROM-bin time (PT)
PURR-pew-rah

red blood cell mor-
FALL-oh-jee

reh-TIK-yoo-loh-sight
reh-TIK-yoo-loh-sight count
roo-LOH

sar-koyd-OH-sis
sep-tih-SEE-mee-ah
see-roh-con-VER-zhun
see-RALL-oh-jee

SEE-rum

SIKL SELL
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Term Pronunciation Definition
sideroblast | | SID-er-oh-blast
spheroid | | SFEE-royd
spherocytosis L] sfee-roh-sigh-TOH-sis
splenomegaly L | splee-noh-MEG-ah-lee
stem cell | | STEM SELL
susceptible [ | suh-SEP-tih-bl
T cells [ ] TSELLS
thalassemia || thal-ah-SEE-mee-ah
thrombin | | THROM-bin
thrombocyte [] THROM-boh-sight
thrombocytopenia [] throm-boh-sigh-toh-
PEE-nee-ah
thromboplastin | | throm-boh-PLAST-in
thrombosis [ | throm-BOH-sis
thrombus [ ] THROM-bus
tonsils [ ] TON-sulls
western blot | | WEST-ern BLOT
white blood cell differential [ | white blood cell

diff-er-EN-shal

Chapter Review Exercises

The following exercises provide a more in-depth review of the chapter
material. Your goal in these exercises is to complete each section at a mini-
mum 80% level of accuracy. A space has been provided for your score at
the end of each section.

A. Term to Definition

Define each diagnosis or procedure by writing the definition in the space provided. Check the box if you are able
to complete this exercise correctly the first time (without referring to the answers). Each correct answer is worth
10 points. Record your score in the space provided at the end of the exercise.

. enzyme-linked immunosorbent assay

. bleeding time

. myasthenia gravis

. western blot

. sickle cell

gt

1
2
3
4. mononucleosis
5
6
7

. lymphangiogram
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_| 8. hemoglobin test
"] 9. direct anti-globulin test (Coomb’s test)
1 10. Schilling test

Number correct X 10 points/correct answer: Your score %

B. Matching Pathological Conditions

Match the following pathological conditions on the left with their descriptions on the right. Each correct answer
is worth 10 points. When you have completed the exercise, record your score in the space provided at the end of
the exercise.

1. hemolytic anemia a. A locally destructive malignant neoplasm of the blood vessels associated
2. multiple myeloma with AIDS—typically forming lesions on the skin, visceral organs, or
. mucous membranes
3. granulocytosis
. b. Excessive uncontrolled increase of immature WBCs in the blood,
4. leukemia . . . . .
s eventually leading to infection, anemia, and thrombocytopenia
' purp.uTa ) c. Collection of blood beneath the skin in the form of pinpoint

— 6. pernicious anemia hemorrhages appearing as red-purple skin discolorations
— 7. hemophilia d. A malignant plasma cell neoplasm causing a proliferation of both
8. Kaposi’s sarcoma mature and immature plasma cells that often entirely replace the bone

9. lymphoma marrow and destroy the skeletal structure

10. PCP e. An abnormally elevated number of granulocytes in the circulating

blood as a reaction to any variety of inflammation or infection

f. A form of anemia characterized by the extreme reduction in circulating
RBCs due to their destruction

g. A form of anemia resulting from a deficiency of mature RBCs and the
formation and circulation of megaloblasts (large nucleated, immature,
poorly functioning RBCs), with marked poikilocytosis (RBC shape
variation) and anisocytosis (RBC size variation)

h. A lymphoid tissue neoplasm that is typically malignant and presents as
a painless enlarged lymph node(s) and is followed by anemia, weakness,
fever, and weight loss

i. Pneumonia caused by a common worldwide parasite, Pneumocystis
carinii, for which most people have immunity if they are not severely
immunocompromised

j. hereditary inadequacies of coagulation factors resulting in prolonged
bleeding times
%

Number correct X 10 points/correct answer: Your score




342 CHAPTER9

C. Crossword Puzzle

Each crossword answer is worth 10 points. When you have completed the crossword puzzle, total your points and
enter your score in the space provided at the end of the exercise.

T

1] HEEEEEN;

NN HEEEE
il HEN

] [ | [ | [ |
i | ||
FLT T HEEE

ANEEEEN HEEEEE
ACROSS DOWN
2 Condition of enlargement of the spleen 1 Creates a bronze skin pigmentation
4 Infection of lungs with cavitations 3 Acute infection of B lymphocytes
5 Pinpoint hemorrhages: red-purple 4 Tumor of the thymus gland
7 Lymphoid tissue neoplasm (tumor) 6 Test to screen for AIDS antibody
8 hemolytic anemia = decrease in Hbg.
9 Exaggerated immune response

Number correct X 10 points/correct answer: Your score _______ %

D. Definition to Term

Using the following definitions, identify and provide the medical term(s) to match the definition. Each correct
answer is worth 10 points. Record your score in the space provided at the end of the exercise.

1. A form of anemia characterized by the extreme reduction in circulating RBCs due to their destruction.

(two words)

2. A form of anemia resulting from a deficiency of mature RBCs and the formation and circulation of
megaloblasts (large nucleated, immature, poorly functioning RBCs), with marked poikilocytosis (RBC
shape variation) and anisocytosis (RBC size variation).

(two words)

3. Also called “bone marrow depression anemia,” it is a form of anemia characterized by pancytopenia—
an inadequacy of all the formed blood elements (RBCs, WBCs, and platelets).

(two words)
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4. A chronic hereditary form of hemolytic anemia in which the RBCs become shaped like crescents in the
presence of low oxygen tension.

(three words)

5. An abnormal proliferation of RBCs, granulocytes, and thrombocytes leading to an increase in blood
volume and viscosity (thickness).

(two words)

6. A term used to define different hereditary inadequacies of coagulation factors, which result in pro-
longed bleeding times.

(one word)

7. Excessive uncontrolled increase of immature WBCs in the blood—eventually leading to infection,
anemia, and thrombocytopenia.

(one word)

8. Collection of blood beneath the skin in the form of pinpoint hemorrhages appearing as red-purple
skin discolorations.

(one word)

9. An inflammatory connective tissue disease, chronic in nature, in which immune complexes are formed
from the reaction of SLE autoantibodies and their corresponding antigens.

(three words)

10. A syndrome presenting with immunodeficiency in the last or final phase of a human immunodeficiency
virus (HIV) infection that primarily damages helper T cell lymphocytes with CD, receptors.

(three words)

Number correct %

F.. Word Search

Read each definition carefully and identify the applicable word from the list that follows. Enter the word in the space
provided, and then find it in the puzzle and circle it. The words may be read up, down, diagonally, across, or backward.
Each correct answer is worth 10 points. Record your score in the space provided at the end of the exercise.

X 10 points/correct answer: Your score

erythrocyte kaposi’s sarcoma ESR
lipid acquired CBC
hematocrit sarcoidosis PT

schilling test ~ myasthenia gravis

Example: The name for a red blood cell

erythrocyte

1. A systemic inflammatory disease resulting in the formation of multiple granulomas in the lungs
(comprising 90%), lymph nodes, eyes, liver, and other organs.

ol

-
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2. Alocally destructive malignant neoplasm of the blood vessels associated with AIDS typically forming
lesions on the skin, visceral organs, or mucous membranes.

A P R Y A H D 1 P | L G R Y S
S (o} | S P E C S T S S U T N |
T S (0} | T D | B L E | | T A S
H I H Y (o] E T H Cc U S T P D Y
E S R D E R E 1 M B I | A | L
N S M E U | (o} N X R T N R (0} A

A R M Cc T Q N o | A E N o A A
G C E E R Cc T A R S G A 1 Q Cc
R (o} U L E A U X J I (0} R D U 1
A M | T M T A E R C N A A E R
\' A | E 1 A S R M L | S R Vv T

3. A diagnostic test performed to assess the percentage of red blood cells in the total volume of blood.

4. Immunity that occurs as a result of having had a disease or from having received an immunization
against the disease.

5. This is a diagnostic analysis for pernicious anemia.

6. An abbreviation for a series of tests performed on peripheral blood that determines the number of red
and white blood cells per cubic millimeter of blood.

7. The name of a blood profile that measures triglycerides, cholesterol, phospholipids, fatty acids, and
neutral fat.

8. An autoimmune disease in which antibodies block or destroy some acetylcholine receptor sites, decreasing
neuromuscular transmissions—with resulting increased muscular weakness, extreme fatigue, and dysphagia.
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9. The abbreviation for the test that measures the rate at which red blood cells settle out in a tube of
unclotted blood. The figure is expressed in millimeters per hour.

10. The abbreviation for a one-stage blood test that detects certain plasma coagulation defects caused by a
deficiency of various clotting factors; that is, factors V, VII, and X.

Number correct X 10 points/correct answer: Your score %

F. Matching Abbreviations

Match the abbreviations on the left with the most appropriate definition on the right. Each correct response is
worth 10 points. When you have completed the exercise, record your score in the space provided at the end of
the exercise.

__ 1.CMV a. systemic lupus erythematosus

__ 2. ARC b. Kaposi’s sarcoma

3. EBV ¢. human immunodeficiency virus
__ 4. 1ITP d. AIDS-related complex

5. AIDS e. autoimmune deficiency syndrome
6. HSV f. Epstein-Barr virus

__ 7.HIV g. idiopathic thrombocytopenic purpura
8. SLE h. acquired immune deficiency syndrome
9. KS i. herpes simplex virus

_10. PTT j. H-influenza virus

k. cytomegalovirus

I. The abbreviation for the blood test used to assess the

clotting proficiency of factors I and II (fibrinogen and
prothrombin), and factors V, VIII, IX, X, XI, and XII.

Number correct X 10 points/correct answer: Your score %

G. Spelling

Circle the correctly spelled term in each pairing of words. Each correct answer is worth 10 points. Record your
score in the space provided at the end of the exercise.

1. anaphylaxis anaphlaxis

2. acites ascites

3. basophile basophil

4. dyscrasia discrasia

5. fibrinogen fibrinergen
6. hemorrage hemorrhage
7. hyperlipemia hyperlypemia
8. myeloid myloid

9. nutrophil neutrophil
10. tonsills tonsils

Number correct X 10 points/correct answer: Your score %
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H. Completion

Complete each sentence with the most appropriate answer. Each correct answer is worth 10 points. Record your
score in the space provided at the end of the exercise.

1.

When someone has a lack of resistance to pathogens and other harmful agents, this individual is said to be:

Immunity with which we are born, also called genetic immunity, is known as:

An abnormal condition characterized by an excessive reaction to a particular stimulus is known as:

Immunity that is a result of the body’s developing the ability to defend itself against a specific agent as a
result of having had the disease or from having received an immunization against a disease is known as:

5. Another word for a platelet is:

6. The clear, thin, and sticky fluid portion of the blood that remains after coagulation is known as:

7. A systemic infection in which pathogens are present in the circulating bloodstream, having spread
from an infection in any part of the body, is known as:

8. A naturally occurring anticlotting factor present in the body is:

9. The breakdown of red blood cells and the release of hemoglobin that occurs normally at the end of the
life span of a red blood cell is known as:

10. A hormone that acts to stimulate and regulate the production of erythrocytes is:
Number correct ______ X 10 points/correct answer: Your score ______ %

I. Identify the Combining Form

For each word on the left, provide the applicable combining form and its definition in the blank space provided.
Each correct answer is worth 10 points. Record your score in the space provided at the end of the exercise.

Medical Term Combining Form Definition

erythrocytosis
hematology

hyperlipemia

myeloid

pancytopenia

splenomegaly

thrombus
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8. pathogens

9. electrophoresis

10. hemolysis

Number correct X 10 points/correct answer: Your score %

J. Multiple Choice

Read each statement carefully and select the correct answer from the options listed. Each correct answer is worth
10 points. Record your score in the space provided at the end of the exercise.

1. The watery straw-colored fluid portion of the lymph and blood in which leukocytes, erythrocytes, and
platelets are suspended, is the:

a. plasma
b. fibrin
c. hemoglobin -
d. thrombin
2. A stringy, insoluble protein that is the substance of a blood clot is:
a. plasma
b. fibrin
¢. hemoglobin
d. thrombin
3. The abnormal accumulation of fluid in interstitial spaces of tissues is known as:
a. heme
b. globin
c. edema
d. hemostasis

4. An abnormal condition of the blood or bone marrow (such as leukemia, aplastic anemia, or prenatal
Rh incompatibility) is termed:

a. dyscrasia
b. ascites
c. erythremia
d. erythropoiesis
5. A naturally occurring anticlotting factor present in the body is:
a. hemoglobin
b. plasma
c. heparin p——
d. serum
6. The abbreviation for hematocrit is:
a. Hb

b. Ht
c. Hct

d. Hmt
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7. A diagnostic analysis for pernicious anemia is the:
a. white blood cell count
b. Schilling test
c. hematocrit
d. lipid profile
8. An assessment of RBC percentage in the total blood volume is:
a. white blood cell count
b. Schilling test
c. hematocrit
d. lipid profile

9. An X-ray assessment of the lymphatic system following injection of a contrast medium into the lymph
vessels in the hand or foot is known as a:

a. lymphangiogram
b. western blot

c. ELISA

d. Coomb’s test

10. When a person receives blood or a blood component that has been previously collected from that per-
son through a reinfusion it is called a(n):

a. bone marrow transplant
b. direct antiglobulin test
c. autologous transfusion

d. rouleaux

Number correct ________ X 10 points/correct answer: Your score _______ %

K. Medical Scenario

The following medical scenario presents information on one of the pathological conditions discussed in this
chapter. Read the scenario carefully and select the most appropriate answer for each question that follows. Each
correct answer is worth 20 points. Record your score in the space provided at the end of the exercise.

Katrina Goodman, a 45-year-old patient, visited her internist last week, stating “I'm so tired, and I have these
bruises all over me.” Katrina also complained of heavier than usual menstrual periods and mouth ulcers. Katrina’s
physician mentioned that she needed to complete a few tests to rule out leukemia. She started with a CBC blood
test. The results were abnormal. Katrina is scheduled for a follow-up visit today and has many questions for the
health care worker about this possible leukemia.

1. The health care worker bases her responses to Katrina’s questions about leukemia on the fact that leukemia
is a/an:

a. hereditary form of hemolytic anemia in which the alpha or beta hemoglobin chains are defective and the
production of hemoglobin is deficient, creating hypochromic microcytic RBCs.

b. malignant plasma cell neoplasm causing an increase in the number of both mature and immature plasma
cells, which often entirely replace the bone marrow and destroy the skeletal structure.

c. excessive uncontrolled increase of immature WBCs in the blood, eventually leading to infection, anemia,
and decreasing numbers of platelets.

d. abnormal increase in the number of RBCs, granulocytes, and thrombocytes, leading to an increase in the
volume and viscosity of the blood.
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2. Katrina asks the health care worker how leukemia could cause the mouth ulcers. The health care worker would
explain to Katrina that the increase:

a. of immature WBCs would increase her susceptibility to infections
b. of RBCs would predispose her to clot formation

c. of platelets would reduce her defenses against infections

d. in the hemoglobin would oversaturate the cells in her mouth

3. Katrina asks the health care worker how leukemia could cause all the bruises on her body. The health care
worker would explain to Katrina that these are called purpura and are due to:

a. an abnormal increase in the number of RBCs
b. a decrease in the hemoglobin and hematocrit
c. an increase in larger than usual WBCs

d. a decrease in circulating platelets

4. Katrina also wanted the health care worker to explain why she had no energy and looked so pale. The health
care worker explained to Katrina that these are the results of:

a. anemia

b. thrombocytopenia
c. leukocytopenia

d. hyperalbuminemia

5. Katrina inquired about how the physician would know for sure about the diagnosis of leukemia. The health
care worker explained to Katrina that in most cases leukemia was diagnosed with the CBC results, a thorough
history, and a:

a. Schilling test
b. white blood cell differential

bone marrow aspiration

~ oo

. erythrocyte sedimentation rate

Number correct _______ X 20 points/correct answer: Your score _______ %
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KEY COMPETENCIES A,

Upon completing this chapter and the review exercises at the end of the chapter, the learner should be able to:

1. Identify and label the pathway of blood as it travels through the heart, to the lungs, and back through
the heart.

List two major functions of the cardiovascular system.
Identify and label the structures of the heart by completing the exercise at the end of the chapter.

Define at least 10 common cardiovascular signs and symptoms.

AN

Correctly spell and pronounce each new term introduced in this chapter using the Activity CD-ROM
and Audio CD, if available.

Define at least 20 common cardiovascular conditions.
Proof and correct one transcription exercise relative to the cardiovascular system.

Identify at least 20 abbreviations common to the cardiovascular system.

© ® N

Identify four congenital heart diseases.

10. Identify at least three heart arrhythmias.

350
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OVERVIEW /,

“And the beat goes on.” Isn't it great that the beat of the heart goes on without
conscious control? As we go about our busy schedules from day to day the heart
and the supporting structures of the cardiovascular system are responsible for
pumping blood to the body tissues and cells, supplying these tissues and cells with
oxygen and other nutrients, and removing carbon dioxide and other waste products
of metabolism from the tissues and cells. The heart and blood vessels conjoin to
pump and circulate the equivalent of 7,200 quarts of blood through the heart over
a 24-hour period—approximately 5 quarts per minute, or 2.5 ounces per beat, at
the rate of 80 beats per minute!

Anatomy and Physiology

Heart

The heart is the center of the circulatory system. It lies within the mediastinum (in the
thoracic cavity cradled between the lungs, just behind the sternum). Place your hand
to the left of the midline of your chest cavity, just above the diaphragm, to locate the
position of the heart. The area of the chest covering the heart is the precordium.
Because the heart has a conelike shape, the broader upper portion is called the base, and
the narrower lower tip of the heart is called the apex. The apex of the heart is located
between the fifth and sixth ribs on a line perpendicular to the midpoint of the left
clavicle. This position is usually just below the nipple. See Figure 10-1.

Apical pulses are taken on all children under two years of age and on patients with
possible heart problems (the stethoscope is placed on the chest wall adjacent to the
apex of the heart). The heart is described as being roughly the size of a clenched fist,
weighing less than a pound (approximately 10.6 ounces). There are, however, other
factors that influence heart weight and size (such as age, body weight, gender, frequency
of physical activity, and heart disease). Using Figure 10-2 as a guide, identify the linings
and layers of the heart as described next.

The heart is enclosed by a thin double-walled membranous sac called the (1) peri-
cardium. The outer covering of this sac (which provides strength to the pericardium)
is known as the (2) parietal pericardium. The inner layer of this membranous sac
forms a thin, tight covering over the heart surface and is known as the (3) visceral
pericardium, also known as the epicardium. Between these two layers is a small
space called the (4) pericardial cavity. This cavity contains a very small amount
of fluid that lubricates the surface of the heart and reduces friction during cardiac
muscle contraction. The heart itself consists of three layers: the outer layer [known as the
(5) epicardium], the middle, muscular layer [known as the (6) myocardium], and the
inner layer, known as the (7) endocardium.

The heart functions as two pumps working simultaneously to move blood to all sites in
the body. Divided into four chambers, the upper chambers—known as the right and left
atria (singular: atrium)—are the receiving chambers. The lower chambers, known as
the right and left ventricles (singular: ventricle), are the pumping chambers. The com-
mon wall between the right and left side of the heart is known as the septum (with the
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Thyroid gland
Right internal
jugular vein

Left internal jugular vein

Brachiocephalic Left common carotid artery

artery Trachea
Right external
jugular vein Left external jugular vein

Arch of the arota

Right subclavian
artery and vein

Right
brachiocephalic
vein

Superior
vena cava

8 _ Pulmonary trunk

Left lung

Right lung

Inferior
vena cava Apex of

the heart

Parietal and
visceral

Sternum

Diaphragm
Fioure T0-1 Apex/base of the heart

(7) Endocardium

(5) Epicardium

(6) Myocardium

(3) Visceral pericardium
(1) Pericardium

(2) Parietal pericardium

(4) Pericardial cavity
Figure T0-2 Linings and layers of the heart

interatrial septum dividing the atria, and the interventricular septum dividing the
ventricles). The varying thicknesses of the atrial and ventricular walls relate to the
workload required by each chamber. The atrial walls are thinner than the ventricular
walls because the atria receive blood, routing it on to the ventricles. The ventricular walls
are thicker than those of the atria because the ventricles are responsible for pumping the



The Cardiovascular System 353

To body cells (15)

To lungs (8)

Pulmonary Veins

9)

Pulmonary
Veins

©) LA
MPA (' 50)

RA (2) (6) Ay \MV,
WAK) (13) (11)

PV

®) LV (12)
RV (4)

Figure 10-3 Blood flow pattern through the heart

blood through to the lungs (from the right ventricle) and throughout the entire body
(from the left ventricle). Because the left ventricle has the greater workload of the two
lower chambers, its muscle is approximately 2.5 to 3 times thicker than that of the right
ventricle.

Circulation Through the Heart

Figure 10-3 identifies the parts of the heart and the vessels that transport blood. Refer
to this figure as we discuss the flow pattern of the blood through the heart.

Deoxygenated blood enters the (2) right atrium from the (1) superior vena
cava—which brings blood from the head, thorax, and upper limbs—and from
the (1) inferior vena cava, which returns blood from the trunk, lower limbs, and
abdominal viscera. From the right atrium, the deoxygenated blood passes through
the (3) tricuspid valve into the (4) right ventricle. The right ventricle then contracts
to pump the deoxygenated blood through the (5) pulmonary valve into the right
and left (6 and 7) pulmonary arteries, which carry the oxygen-poor blood to the
capillary network of the (8) lungs. The pulmonary arteries are the only arteries in the
body that carry deoxygenated blood.

It is in the lungs where the exchange of gases takes place. Carbon dioxide leaves the
bloodstream by way of the capillaries and passes into the alveoli of the lungs to be
eliminated during respiration. Oxygen passes from the alveoli of the lungs through
the capillaries into the bloodstream, oxygenating the blood. This circulation of the
blood from the heart to the lungs for oxygenation and back to the heart is known as
pulmonary circulation. The oxygenated blood is returned to the (10) left atrium of
the heart by way of four (9) pulmonary veins (two from each lung). The pulmonary
veins are the only veins in the body that carry oxygenated blood.
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Capillary beds of lungs;
gas exchange occurs

Pulmonary circulation

Systemic circulation

L"',' -
&’ Capillary beds of
all body tissues
except lungs;
gas exchange occurs

[l Oxygen-poor blood  [Jfl] Oxygen-rich blood

Fioure 10-4 Pulmonary and systemic circulation

From the left atrium, the blood passes through the (11) mitral (bicuspid) valve into
the (12) left ventricle. The left ventricle then pumps the blood through the (13) aortic
valve into the (14) aorta. The aorta branches into arteries that distribute the freshly
oxygenated blood to (15) each body part and region. This circulation of the blood from
the heart to all parts of the body and back to the heart is known as systemic circulation.
Figure 10-4 illustrates both pulmonary and systemic circulation.

An important principle that determines the direction of the flow of blood in the heart
is that fluid flows from a region of higher pressure to a region of lower pressure. When
the left ventricle contracts it creates increased pressure within the aorta, causing the
blood to be forced progressively through the arteries and capillaries and into the veins.
Skeletal muscle contractions promote the venous return of blood to the heart through
their contraction and relaxation actions, as discussed in the section on the supporting
blood vessels. The blood eventually returns to the right atrium, where the pressure
within the right atrium is less than the pressure within the vena cavae.

In addition to circulating blood throughout the body, arteries provide the blood supply
to the heart muscle. The coronary arteries arise from the aorta near its origin at the
left ventricle. These vessels supply blood to the heart muscle, which has a great need for



The Cardiovascular System 355

Pulmonary
artery

Circumflex artery
Right coronary

artery Left coronary

artery

Left anterior
descending artery

Diagonal
L~ branches

Fioure 10-5 The coronary arteries

oxygen and nutrients. The heart uses approximately three times more oxygen than other
organs of the body. In this day and time, when there is great discussion of coronary
artery disease, it is helpful to visualize the coronary arteries and realize their importance
to effective myocardial function. See Figure 10-5.

Conduction System of the Heart

As stated previously, “the beat goes on”; but what is it that causes the heart to contract
rhythmically to keep the blood flowing throughout the body? Orderly contraction of
the heart occurs because the specialized cells of the conduction system methodically
generate and conduct electrical impulses throughout the myocardium. The sinoatrial
node (SA node), a cluster of hundreds of cells, is located at the junction of the superior
vena cava and the right atrium. The rate of impulses initiated by the sinoatrial node
sets the rhythm for the entire heart. Therefore, the sinoatrial node is called the pace-
maker of the heart. Once the impulse is initiated from the SA node, it travels across the
atria—causing them to contract and forcing the blood into the ventricles of the heart.

The wave of electricity continues traveling through the myocardium to the atrioven-
tricular node (AV node), which is located within the interatrial septum just above
the junction of the atria and the ventricles. The AV node coordinates the incoming
electrical impulses from the atria and relays the impulse to the ventricles through a
bundle of specialized muscle fibers called the bundle of His.

The bundle of His enters the septum that separates the right and left ventricles
(interventricular septum). It divides into right and left bundle branches that terminate
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in fibers called Purkinje fibers. The Purkinje fibers fan out into the muscles of the
ventricles, forming the electrical impulse-conducting system of the heart. Receiving the
electrical impulse from the bundle of His, the fibers cause the ventricles to contract.

To recap, the normal sequence of electrical impulses through the conduction system of
the heart is as follows: SA node, through the atria to the AV node, from the AV node
to the bundle of His, from the bundle of His to the bundle branches, and then to the
Purkinje fibers. Figure 10-6 illustrates the conduction system of the heart.

o CONCEPT CONNECTION®

Experience this concept visually! Watch the Conduction animation on your StudyWARETM
CD-ROM.

Supporting Blood Vessels

Upon leaving the heart, the blood enters the vascular system (which is composed of many
blood vessels). These blood vessels responsible for transporting blood to and from the heart
and throughout the body are the arteries, arterioles, veins, venules, and capillaries.

Arteries are large thick-walled vessels that carry the blood away from the heart. The
walls of the aorta and large arteries are thicker than those of the veins, allowing them
to withstand the force of the blood as the heartbeat propels it forward throughout the
circulatory system. As the arteries continue on their path away from the heart, they
branch into smaller vessels called arterioles. The arterioles have thinner walls than the
arteries, and are composed almost entirely of smooth muscle with very little elastic tis-
sue. The arterioles carry the blood on to the minute blood vessels known as capillaries.
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Capillaries have extremely thin walls, consisting of a single layer of endothelial cells. The
thin walls of the capillaries allow for the exchange of materials between the blood and
the tissue fluid surrounding the body cells. The exchange that takes place at the cellular
level is one of the cells receiving the oxygen and nutrients for energy and nourishment
and the blood vessels receiving the waste products of metabolism (carbon dioxide and
urea) for removal from the body cells. These waste products are then transported by way
of the cardiovascular system to their respective sites for elimination from the body: to
the lungs for elimination of carbon dioxide and to the kidneys for elimination of urea.
The capillaries connect the ends of the arterioles with the beginnings of the venules.

Venules are the smallest veins, which collect the deoxygenated blood from the cells for
transport back to the heart. The venules branch into larger vessels known as veins. The
veins have thinner walls than the arteries, but thicker walls than the capillaries. The veins
transport the blood from the venules to the heart. This is achieved by the contraction of
the skeletal muscles, which creates a squeezing or “milking” action on the veins (keep-
ing the blood moving in one direction: toward the heart). The valves within the veins
support the flow of blood in one direction by closing when the skeletal muscles relax,
thereby preventing the backflow of blood.

Cardiac Cycle

One cardiac cycle is equivalent to one complete heartbeat. As the heart carries out the
function of propelling the blood through the blood vessels, it repeats two alternating
phases: contraction—forcing blood out of the heart (systole)—and relaxation, allowing
the heart to refill with blood (diastole).

During the diastolic phase, the ventricles relax and fill with blood. Deoxygenated blood
enters the right atrium from the vena cavae and passes through the tricuspid valve to
the right ventricle. The pulmonary valve is closed during this time, keeping the blood in
the right ventricle. Simultaneously, oxygenated blood enters the left atrium from the
pulmonary vein and passes through the mitral (bicuspid) valve into the left ventricle. The
aortic valve is closed during this time, keeping the blood in the left ventricle.

Following this relaxation and filling period is the systolic phase, in which the ventricles
contract. The right ventricle contracts to force the blood through the pulmonary valve
into the pulmonary artery, which carries the blood to the lungs for oxygenation. The
tricuspid valve is closed at this time to prevent the backflow of blood into the right atrium.
Simultaneously, the left ventricle contracts to force the blood through the aortic valve into
the aorta—which then circulates the oxygenated blood to all parts of the body. The mitral
(bicuspid) valve is closed at this time to prevent the backflow of blood into the left atrium.

With computerlike efficiency, the beat goes on, and the heart contracts every second of
every day throughout one’s life. The normal healthy heart beats continuously, resting
only 0.4 second between beats.

Blood Pressure

Blood pressure is defined as the pressure exerted by the blood on the walls of the
arteries. This pressure reaches its highest values in the left ventricle during systole. The
maximum pressure reached within the ventricles is called systolic pressure, with the
minimum pressure within the ventricles being called the diastolic pressure. Recording
of these pressure changes within the heart is known as measuring the blood pressure.
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Blood pressure is measured with a sphygmomanometer and a stethoscope. The reading
is recorded as a fraction, with the systolic reading on the top and the diastolic reading on
the bottom: for example, “The patient had a blood pressure reading of 120 over 80.”

The following vocabulary words are frequently used when discussing the

analgesic

(an-al-JEE-sik)
an- = without
algesi/o = sensitivity to pain
-ic = pertaining to

anastomosis
(ah-nas-toh-MOH-sis )

aneurysm
(AN-yoo-rihzm)
aneurysm/o = aneurysm

aneurysmectomy

(AN-yoo-riz-MEK-toh-mee)
aneurysm/o = aneurysm
-ectomy = surgical removal

anomaly
(ah-NOM-ah-lee)

anorexia
(an-oh-REK-see-ah)
an- = without

arthralgia

(ar-THRAL-jee-ah)
arthr/o = joint
-algia = pain

ascites
(ah-SIGH-teez)

atherosclerosis
(ath-er-oh-scleh-ROH-sis)
ather/o = fatty
scler/o = hardening
-o0sis = condition

cardiovascular system.

Pertaining to relieving pain; a medication that relieves pain.

A surgical joining of two ducts, blood vessels, or bowel segments to
allow flow from one to the other. Anastomosis of blood vessels may be
performed to bypass an occluded area and restore normal blood flow to
the area.

Localized dilation of a weakened area of the wall of an artery. The weak-
ened area balloons out with every pulsation of the artery.

Surgical removal of the sac of an aneurysm.

Deviation from normal; birth defect; for example, congenital anomaly.

Lack or loss of appetite, resulting in the inability to eat. Anorexia is seen
in individuals who are depressed, with the onset of fever and illness, with
stomach disorders, or as a result of excessive intake of alcohol or drugs.

Joint pain.

An abnormal collection of fluid within the peritoneal cavity (the
peritoneum is the serous membrane that lines the entire abdominal
cavity). This fluid contains large amounts of protein and electrolytes.
General abdominal swelling occurs with ascites.

A form of arteriosclerosis (hardening of the arteries) characterized by
fatty deposits building up within the inner layers of the walls of larger
arteries.



benign
(bee-NINE)

bruit
(brew-EE)

carditis
(car-DYE-tis)

card/o = heart

-itis = inflammation

claudication
(klaw-dih-KAY-shun)

coronary artery
(KOR-oh-nah-ree AR-ter-ee)
coron/o = heart
-ary = pertaining to
arter/o = artery
-y = noun ending

cusp

dependent edema
(dependent eh-DEE-mah)

diastole
(dye-ASS-toh-lee)

dysrhythmia
(dis-RITH-mee-ah)
dys- = bad, difficult, painful,
disordered
rhythm/o = rhythm

-ia = condition

edema
(ee-DEE-mah)

endocarditis
(en-doh-car-DYE-tis)
endo- = within
cardi/o = heart
-itis = inflammation

epicardium
(ep-ih-CARD-ee-um)
epi- = upon, over
cardi/o = heart
-um = noun ending

hepatomegaly
(heh-pat-oh-MEG-ah-lee)
hepat/o = liver
-megaly = enlarged
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Noncancerous; not progressive.

An abnormal sound or murmur heard when listening to a carotid artery,
organ, or gland with a stethoscope; for example, during auscultation.

Inflammation of the heart muscles.

Cramplike pains in the calves of the legs caused by poor circulation to
the muscles of the legs; commonly associated with atherosclerosis.

One of a pair of arteries that branch from the aorta. The coronary arter-
ies and their branches supply blood and oxygen to the heart muscle
(myocardium).

Any one of the small flaps on the valves of the heart.

A fluid accumulation in the tissues influenced by gravity; usually greater
in the lower extremities than in tissue levels above the level of the heart.

The period of relaxation of the heart, alternating with the contraction
phase known as systole.

Abnormal rhythm.

The localized or generalized collection of fluid within the body tissues,
causing the area to swell.

Inflammation of the inner lining of the heart.

The inner layer of the pericardium, which is the double-folded mem-
brane that encloses the heart.

Enlargement of the liver.
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Homan’s sign

hyperlipidemia

(high-per-lip-ih-DEE-mee-ah)

hyper- = excessive
-lipid/o = fat
-emia = blood condition

hypertension
(high-per-TEN-shun)

hyper- = excessive

hypotension
(high-poh-TEN-shun)

hypo- = under, below, beneath,

less than normal

infarction
(in-FARC-shun)

ischemia
(iss-KEY-mee-ah)
-emia = blood condition

lesion
(LEE-zhun)

lipid
(LIP-id)
lip/o = fat

lumen
(LOO-men)

malaise
(mah-LAYZ)

mal- = bad, poor

mediastinum
(mee-dee-ass-TYE-num)

murmur

myocardium
(my-oh-CAR-dee-um)
my/o = muscle
cardi/o = heart
-um = noun ending

Pain felt in the calf of the leg, or behind the knee, when the examiner is
purposely dorsiflexing the foot of the patient (bending the toes upward
toward the foot). If the patient feels pain, it is called a positive Homan’s
sign (indicating thrombophlebitis).

An excessive level of fats in the blood.

Elevated blood pressure persistently higher than 135/85 mmHg; high
blood pressure; also known as arterial hypertension.

Low blood pressure; less than normal blood pressure reading.

A localized area of necrosis (death) in tissue, a vessel, an organ, or a part
resulting from lack of oxygen (anoxia) due to interrupted blood flow to
the area.

Decreased supply of oxygenated blood to a body part or organ.

A wound, injury, or any pathological change in body tissue.

Any of a group of fats or fatlike substances found in the blood. Exam-
ples of lipids are cholesterol, fatty acids, and triglycerides.

A cavity or the channel within any organ or structure of the body; the
space within an artery, vein, intestine, or tube.

A vague feeling of body weakness or discomfort, often indicating the
onset of an illness or disease.

The area between the lungs in the chest cavity that contains the heart,
aorta, trachea, esophagus, and bronchi.

A low-pitched humming or fluttering sound, as in a “heart murmur,”
heard on auscultation.

The middle muscular layer of the heart.



nocturia
(nok-TOO-ree-ah)
noct/o = night
-uria = urine condition

occlusion
(ah-KLOO-shun)

orthopnea

(or-THOP-nee-ah)
orth/o = straight
-pnea = breathing

pacemaker

palpable
(PAL-pah-bl)

palpitation
(pal-pih-TAY-shun)

pericardial

pericardium
(pair-ih-CAR-dee-um)
peri- = around
cardi/o = heart
-um = noun ending

petechiae
(peh-TEE-kee-ee)

pitting edema
(pitting ee-DEE-mah)
prophylactic
(proh-fih-LAK-tik)

pulmonary artery

(PULL-moh-neh-ree artery)

pulmon/o = lungs
-ary = pertaining to
arter/o = artery

-y = noun ending

pulmonary circulation

(PULL-moh-neh-ree)
pulmon/o = lungs
-ary = pertaining to
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Urination at night.

Closure, or state of being closed.

An abnormal condition in which a person sits up straight or stands up
to breathe comfortably.

The SA node (sinoatrial) of the heart located in the right atrium. It is
responsible for initiating the heartbeat, influencing the rate and rhythm
of the heart beat. The cardiac pacemaker (artificial pacemaker) is an
electric apparatus used for maintaining a normal heart rhythm by elec-
trically stimulating the heart muscle to contract.

Detectable by touch.

A pounding or racing of the heart, associated with normal emotional
responses or with heart disorders.

Pertaining to the pericardium.

The double membranous sac that encloses the heart and the origins of
the great blood vessels.

Small, purplish, hemorrhagic spots on the skin; may be due to abnor-
mality in the blood-clotting mechanism of the body.

Pitting edema is swelling, usually of the skin of the extremities, that
when pressed firmly with a finger will maintain the dent produced by
the finger.

An agent that protects against disease.

One of a pair of arteries that transports deoxygenated blood from the
right ventricle of the heart to the lungs for oxygenation. The pulmonary
arteries are the only arteries in the body to carry deoxygenated blood.

The circulation of deoxygenated blood from the right ventricle of the
heart to the lungs for oxygenation and back to the left atrium of the
heart; that is, from the heart, to the lungs, back to the heart.
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pulmonary vein
(PULL-moh-neh-ree vein)
pulmon/o = lungs
-ary = pertaining to

SA node

septum
(SEP-tum)

serum sickness
(SEE-rum)

Sydenham’s chorea
(SID-en-hamz koh-REE-ah)

systemic circulation
(sis-TEM-ik
ser-kew-LAY-shun)

systole
(SIS-toh-lee)

thrombosis

(throm-BOH-sis)
thromb/o = clot
-o0sis = condition

vasoconstriction
(vaz-oh-con-STRIK-shun)

vegetation
(vej-eh-TAY-shun)

One of four large veins (two from each lung) that returns oxygenated
blood from the lungs back to the left atrium of the heart. The pulmo-
nary veins are the only veins in the body to carry oxygenated blood.

Sinoatrial node; pacemaker of the heart; see pacemaker.

A wall, or partition, that divides or separates two cavities. The interatrial
septum separates the right and left atria, the atrioventricular septum
separates the atria and the ventricles, and the interventricular septum
separates the right and left ventricles.

A hypersensitivity reaction that may occur two to three weeks after ad-
ministration of an antiserum. Symptoms include fever, enlargement of the
spleen (splenomegaly), swollen lymph nodes, joint pain, and skin rash.

A form of chorea (involuntary muscle twitching) associated with rheu-
matic fever, usually occurring in childhood.

The circulation of blood from the left ventricle of the heart, throughout
the body, and back to the right atrium of the heart. Oxygenated blood
leaves the left ventricle of the heart and is distributed to the capillaries.
Deoxygenated blood is picked up from the capillaries and is transported
back to the right atrium of the heart.

The contraction phase of the heartbeat forcing blood into the aorta and
the pulmonary arteries. Systole is marked by the first sound heard on
auscultation, or the first pulse palpated, after the release of the blood
pressure cuff (sphygmomanometer).

The formation or existence of a blood clot.

Narrowing of the lumen of a blood vessel.

An abnormal growth of tissue around a valve.

ts

Word Elemen

The following word elements pertain to the cardiovascular system. As you
review the list, pronounce each word element aloud twice and check the
box after you “say it.” Write the definition for the example term given for
each word element. Use your medical dictionary to find the definitions of
the example terms.



Word Element

aneurysm/o
aneurysmectomy
angi/o
angiography
arter/o, arteri/o

arteriosclerosis

arteriol/o
arteriole

ather/o
atheroma

cardi/o
cardiologist

coron/o
coronary arteries

echo-
echocardiogram

electr/o
electrocardiogram

endo-
endocarditis

-graphy
electrocardiography

megal/o
megalocardia

my/o
myocardium

ventricul/o
ventricular
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Pronunciafion “Say It Meaning
an-yoo-RIZ-moh [ aneurysm
an-yoo-riz-MEK-toh-mee

AN-jee-oh [ vessel
an-jee-OG-rah-fee

ar-TEE-roh, ar-TEE-ree-oh [ artery
ar-tee-ree-oh-skleh-ROH-sis

ar-tee-ree-OH-loh L] arteriole
ar-TEE-ree-ohl

ah-THAIR-oh [ fatty
ah-thair-OH-ma

CAR-dee-oh L] heart
car-dee-ALL-oh-jist

cor-OH-no L] heart
KOR-oh-nah-ree AR-ter-eez

EH-koh L] sound
ek-oh-CAR-dee-oh-gram

ee-LEK-troh [ electrical, electricity
ee-lek-troh-CAR-dee-oh-gram

EN-doh [] within
en-doh-car-DYE-tis

GRAH-fee [] process of recording
ee-lek-troh-CAR-dee-OG-

rah-fee

MEG-ah-loh L] enlarged
meg-ah-loh-CAR-dee-ah

MY-oh L] muscle
my-oh-CAR-dee-um

ven-TRIK-yoo-loh L] ventricle of the
ven-TRIK-yoo-lar heart or brain

Common Signs and Symptoms

The following lists common complaints (signs and symptoms) that
individuals with cardiovascular problems may describe when talking
with the health professional. The observant health professional will listen
carefully to all of the descriptions used by the patient. As you study the
terms following, write each definition and word a minimum of three
times (use a separate sheet of paper), pronouncing the word aloud each
time. Note that the word and the basic definition are in bold print, if
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(| anorexia
(an-oh-REK-see-ah)

] anxiety
(ang-ZIGH-eh-tee)

[] bradycardia
(brad-ee-CAR-dee-ah)
brady- = slow
cardi/o = heart
-ia = condition

[ | chest pain

] cyanosis

(sigh-ah-NO-sis)
cvan/o = blueness
-o0sis = condition

] dyspnea
(DISP-nee-ah)
dys- = difficult
-pnea = breathing

[ | edema
(eh-DEE-mah)

you choose to learn only the abbreviated form of the definition. A more
detailed description follows most words. Once you have mastered each
word to your satisfaction, check the box provided beside the word.

Loss of appetite.

A feeling of apprehension, worry, uneasiness, or dread, especially
of the future.

Anxiety is defined as a vague, uneasy feeling—the source of which is often
nonspecific or unknown to the individual.

A slow heart rate characterized by a pulse rate under 60 beats per
minute.

The heart rate normally slows during sleep, and in some physically fit
people the heart rate may be slow.

A feeling of discomfort in the chest area.

This may be described as tightness, aching, squeezing, pressing, heaviness,
crushing, strangling, indigestion, or burning—or as a choking feeling in the
throat.

Slightly bluish, grayish, slatelike, or dark discoloration of the skin
due to the presence of abnormal amounts of reduced hemoglobin in
the blood.

Bluish discoloration of the skin and mucous membranes, especially the
lips, tongue, and fingernail beds.

Air hunger resulting in labored or difficult breathing, sometimes
accompanied by pain (normal when caused by vigorous work or ath-
letic activity).

Audible labored breathing, distressed anxious expression, dilated nostrils,
protrusion of abdomen and expanded chest, gasping, and marked cyanosis
are among the symptoms of someone with dyspnea. The term refers to
shortness of breath.

A local or generalized condition in which the body tissues contain
an excessive amount of tissue fluid; swelling. Generalized edema is
sometimes called dropsy.

Pitting edema is swelling, usually of the skin of the extremities, that when
pressed firmly with a finger will maintain the dent produced by the finger.
Dependent edema is a fluid accumulation in the tissues influenced by
gravity; usually greater in the lower extremities than in tissue levels above
the level of the heart.



] fatigue
(FAH-teeg)

|| fever
(FEE-ver)

__| headache
(HED-ache)

" | nausea
(NAW-see-ah)

] pallor
(PAL-or)

[] palpitation
(pal-pih-TAY-shun)

D sweat
(SWET)

] tachycardia
(tak-ee-CAR-dee-ah)
tachy- = rapid
cardi/o = heart
-ia = condition

[] vomiting
(VOM-it-ing)

|| weakness
(WEEK-ness)
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A feeling of tiredness or weariness resulting from continued activity
or as a side effect from some psychotropic drug; a state of exhaus-
tion or a loss of strength or endurance.

Elevation of temperature above the normal.

The normal temperature taken orally is 98.6° F. However, it may be within
the range of normal if it is one degree above or one degree below this value.

A diffuse pain in different portions of the head and not confined
to any nerve distribution area.

May be acute or chronic; may be frontal, temporal, or occipital; may be
confined to one side of the head or to the region immediately over one eye.
The pain may be dull and aching or acute and almost unbearable. It may
be intermittently intense, throbbing, or a pressure where the head feels as
if it will burst. The medical term for a headache is cephalalgia.

Unpleasant sensation, usually preceding vomiting. Intense pain can
cause nausea.

Lack of color; paleness; an unnatural paleness or absence of color in
the skin.

Rapid, violent, or throbbing pulsation, as an abnormally rapid
throbbing or fluttering of the heart. The palpitation is felt by the
patient.

Perspiration; the liquid secreted by the sweat glands, having a salty
taste. The medical term for profuse sweating is diaphoresis.

Abnormal rapidity of heart action, usually defined as a heart rate
over 100 beats per minute.

Ejection through the mouth of the gastric content. The forcible
expulsion of the content of the stomach through the mouth; also called
emesis.

Lacking physical strength or vigor (energy).

ditions

Pathological Con

As you study the pathological conditions of the cardiovascular system,
note that the basic definition is in bold print—followed by a detailed
description in regular print. The phonetic pronunciation is directly
beneath each term, as well as a breakdown of the component parts of the
term where applicable.



366 CHAPTER 10

angina pectoris
(an-JI-nah or AN-jin-nah PECK-tor-is)

cardiac tamponade
(CAR-dee-ak TAM-poh-nod)
cardi/o = heart
-ac = pertaining to

The pathological conditions are grouped into four categories: pathologi-
cal conditions of the heart, pathological conditions of the blood vessels,
congenital heart diseases, and arrhythmias.

Pathological Conditions of the Heart

Angina pectoris is severe pain and constriction about the heart,
usually radiating to the left shoulder and down the left arm—
creating a feeling of pressure in the anterior chest.

Angina is caused by an insufficient supply of blood to the myocardium.
This ischemia produces pain that can vary from substernal pressure to
severe, agonizing pain. The person with an angina attack experiences
classic signs such as burning, squeezing, and tightness in the chest that
may radiate to the neck and left arm and shoulder blade. Nausea and vom-
iting sometimes accompany the pain. The individual may have a sense of
impending death—an apprehension very characteristic of angina.

In susceptible individuals, angina attacks are frequently triggered by
conditions that increase the oxygen demand of the myocardium (such
as exertion or stress). An important characteristic of anginal pain is that
it subsides when the precipitating cause is removed. An attack usually
lasts less than 15 minutes and not more than 30 minutes. If the pain
persists for more than 30 minutes, the individual should see a physician
immediately because these symptoms could also be those of an
impending myocardial infarction (heart attack).

Treatment of angina consists of improving the oxygen supply to the
myocardium by administering vasodilators such as nitroglycerine prep-
arations to relieve the pain. If the individual does not respond to these
measures, further testing will be necessary to determine the appropriate
method of treatment.

Compression of the heart caused by the accumulation of blood

or other fluid within the pericardial sac (there is normally just
enough fluid within this cavity to lubricate the area). The accumu-
lation of fluid in the pericardial cavity prevents the ventricles from
adequately filling or pumping blood. Cardiac tamponade is a life-
threatening emergency if untreated.

Cardiac tamponade is often associated with pericarditis (inflammation of
the pericardial sac) caused by bacterial or viral infections. Other conditions
that can lead to cardiac tamponade include (but may not be limited to)
wounds to the heart, heart surgery, end-stage lung cancer, and acute myo-
cardial infarction (heart attack).

The patient experiences symptoms such as anxiety, restlessness, chest
pain that is worse with a deep breath, dyspnea, tachypnea, fainting
and light-headedness. Sometimes the chest pain may improve when
the patient leans forward or sits up straight. Upon examination with a



cardiomyopathy
(CAR-dee-oh-my-0P-ah-thee)
cardi/o = heart
my/o = muscle
-pathy = disease

congestive heart failure
(kon-JESS-tiv heart failure)
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stethoscope, the patient’s heart sounds may be weak, the blood pressure
may be low, the peripheral pulses may be weak, or absent, and the neck
veins may be distended.

An echocardiogram, CT of the chest, or MRI of the chest may be ordered
to confirm the fluid in the pericardial sac. Cardiac tamponade requires
immediate intervention. Treatment is aimed at relieving the symptoms,
improving heart function, and treating the tamponade in order to save
the patient’s life. The intervention of choice is a pericardiocentesis
(surgical puncture of the sac around the heart) to remove the fluid from
the pericardial sac and relieve the pressure.

Cardiomyopathy is disease of the heart muscle itself, primarily
affecting the pumping ability of the heart. This noninflammatory
disease of the heart results in enlargement of the heart (cardio-
megaly) and dysfunction of the ventricles of the heart.

The patient typically experiences symptoms similar to those of congestive
heart failure: fatigue, dyspnea, rapid heart beat (tachycardia), palpitations,
and occasionally chest pain. Cardiomyopathy is divided into three groups:
dilated, hypertrophic, and restrictive. This is based on the defects in
structure and function of the diseased heart. Treatment is determined by
the type of cardiomyopathy and is aimed at relieving the symptoms of
congestion and reducing the workload of the heart.

Condition characterized by weakness, breathlessness, abdominal
discomfort. Edema in the lower portions of the body resulting from
the flow of the blood through the vessels being slowed (venous
stasis) and the outflow of blood from the left side of the heart is
reduced. The pumping ability of the heart is progressively impaired
to the point that it no longer meets bodily needs; also known as
cardiac failure.

The principal feature in congestive heart failure is increased intravascu-
lar volume. Congestion of the tissues results from increased arterial and
venous pressure due to decreased cardiac output in the failing heart.

Left-sided cardiac failure occurs when the left ventricle is unable to
sufficiently pump the blood that enters it from the lungs. This causes
increased pressure in the pulmonary circulation, which results in the
forcing of fluid into the pulmonary tissues—creating pulmonary edema
(congestion). The patient experiences dyspnea, cough (mostly moist
sounding), fatigue, tachycardia, restlessness, and anxiety.

Right-sided cardiac failure occurs when the right side of the heart is
unable to sufficiently empty its blood volume and cannot accommodate
all of the blood it receives from the venous circulation. This results in
congestion of the viscera and the peripheral tissues. The patient
experiences edema of the lower extremities (pitting edema), weight gain,
enlargement of the liver (hepatomegaly), distended neck veins, ascites,
anorexia, nocturia, and weakness.
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coronary artery disease
(KOR-oh-nah-ree
AR-ter-ee dih-ZEEZ)
coron/o = heart
-ary = pertaining to
arter/o = artery
-y = noun ending

Treatment involves promoting rest to reduce the workload on the heart,
medications to increase the strength and efficiency of the heartbeat, and
medications to eliminate the accumulation of fluids within the body.
Dietary sodium may also be restricted.

Coronary artery disease is the narrowing of the coronary arteries to
the extent that adequate blood supply to the myocardium is pre-
vented.

The narrowing is usually caused by atherosclerosis. It may progress to the
point where the heart muscle is damaged due to lack of blood supply (isch-
emia) as the lumen of the coronary artery narrows. When the lumen of the
artery is narrowed and the wall is rough, there is a great tendency for clots to
form—creating the possibility for thrombotic occlusion of the vessel.

As a result of the ischemia of the myocardial muscle, the individual
experiences a burning, squeezing tightness in the chest that may radiate
to the neck, shoulder blade, and left arm. Nausea, vomiting, sweating,
and anxiety may also accompany the pain.

Accepted treatments for occluded coronary arteries (that reduce or
prevent sufficient flow of blood to the myocardium) include medications,
percutaneous transluminal coronary angioplasty, directional coronary
atherectomy, and coronary bypass surgery.

1. Medications may be used alone or in conjunction with other types of
therapy.

2. Percutaneous transluminal coronary angioplasty is a nonsurgi-
cal procedure in which a catheter, equipped with a small inflatable
balloon on the end, is inserted into the femoral artery and is
threaded up the aorta (under X-ray visualization) into the nar-
rowed coronary artery. When properly positioned, the balloon is
carefully inflated, compressing the fatty deposits against the side of
the walls of the artery and thus enlarging the opening of the artery
to increase blood flow through the artery. Once the plaque is com-
pressed against the walls of the artery, the balloon-tipped catheter
is then removed or replaced with a stent (a mesh tube used to hold
the artery). Typically, a stent remains in place permanently unless
re-occlusion occurs. This procedure is also called a balloon catheter
dilation or a balloon angioplasty. See Figure 10-7.

3. Directional coronary atherectomy uses a catheter (AtheroCath),
which has a small mechanically driven cutter that shaves the plaque
and stores it in a collection chamber. See Figure 10-8.

The plaque is then removed from the artery when the device is with-
drawn. This procedure usually lasts from one to three hours and
requires overnight hospitalization.

During the atherectomy procedure, the patient remains awake but
sedated. The catheter is inserted into the femoral artery and is
advanced into position using X-ray visualization as a guide. Once in
place, the catheter balloon is inflated—pressing the cutting device
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Figure 10-7 Balloon angioplasty (PTCA)

Atherectomy
Guidewire Deflated balloon device

Cutter

1. In coronary atherectomy procedures, a
special cutting device with a deflated balloon
on one side and an opening on the other is
pushed over a wire down the coronary artery.

Inflated balloon

2. When the device is within a coronary artery
narrowing, the balloon is inflated, so that part
of the atherosclerotic plaque is “squeezed”
into the opening of the device.

3. When the physician starts rotating the
cutting blade, pieces of plaque are shaved off
into the device.

4. The catheter is withdrawn, leaving a larger
opening for blood flow.

Figure 10-8 Directional coronary atherectomy
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endocarditis

(en-doh-car-DYE-tis)
endo- = within
cardi/o = heart
-itis = inflammation

- Aorta

Figure 10-9 Coronary artery bypass surgery

against the plaque on the opposite wall of the artery. This causes
the plaque to protrude into the window of the cutting device. As
this happens, the rotating blade of the cutting device then shaves off
the plaque—storing it in the tip of the catheter until removal from
the body. The process is repeated several times using the cutting
device, to widen the opening of the artery at the blockage site. If the
medications, angioplasty, and atherectomy are not successful meth-
ods of treatment or the coronary artery disease is severe, coronary
bypass surgery will then be the treatment of choice.

4. Coronary bypass surgery is designed to increase the blood flow to
the myocardial muscle and involves bypass grafts to the coronary
arteries that reroute the blood flow around the occluded area of the
coronary artery. See Figure 10-9.

Grafts are made from veins taken from other parts of the body
(usually the saphenous vein from the leg) and connected to the
coronary artery above and below the occlusion. This anastomosis
(plural: anastomoses) joins the two vessels, restoring the normal
flow of oxygenated blood to the myocardium.

Inflammation of the membrane lining of the valves and chambers
of the heart caused by direct invasion of bacteria or other organ-
isms and leading to deformity of the valve cusps. Abnormal growths
called vegetations are formed on or within the membrane.

Endocarditis, also called bacterial endocarditis, is most frequently caused
by infection from streptococcal bacteria. Other causative microorganisms
include other bacteria such as staphylococci, pneumococci, and enterococci,
and fungi and rickettsiae. Patients who have rheumatic heart disease, who
have had prosthetic valve surgery, or who have mitral valve prolapse are at
greater risk for bacterial endocarditis.
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The onset of bacterial endocarditis is misleading and may imitate many
systemic diseases, with no early signs of cardiac involvement. There may
be weakness and fatigue, an intermittent fever that persists for weeks, and
night sweats. Chills, malaise, and arthralgia are also frequent complaints.
A heart murmur may be heard that was not present initially.

The damage to the heart valves may cause lesions called vegetations that
may break off into the bloodstream, forming emboli that lodge in other
organs. If the emboli lodge in the small vessels of the skin, small pinpoint
hemorrhages called petechiae may appear. The possibility of emboli lodg-
ing in other organs is also present with endocarditis.

Treatment involves the use of antibiotics to destroy the invading micro-
organism. Therapy will likely continue over the course of several weeks.

Hypertensive heart disease is a result of long-term hypertension.
The heart is affected because it must work against increased resis-
tance due to increased pressure in the arteries.

The heart enlarges in an attempt to compensate for the increased cardiac
workload. Cardiac failure can occur if the underlying hypertension is not
treated. (Hypertension is discussed later in this chapter.)

Mitral valve prolapse is drooping of one or both cusps of the mitral
valve back into the left atrium during ventricular systole (when the
heart is pumping blood), resulting in incomplete closure of the
valve and mitral insufficiency. (Normally the mitral valve would com-
pletely close to prevent the backflow of blood into the left atrium dur-
ing systole.) This is also known as click-murmur syndrome, Barlow’s
syndrome, and floppy mitral valve.

Many individuals are symptom free. The improper closing of the mitral
valve produces an extra heart sound referred to as a mitral click, which
can be heard on auscultation. Approximately 10% of the population has
mitral valve prolapse.

The condition is relatively benign, with symptoms including atypical chest
pain and palpitations. Treatment is directed at controlling the symptoms
the patient is experiencing. Patients should be instructed on the impor-
tance of receiving prophylactic antibiotic therapy before any invasive pro-
cedures, such as dental work.

Heart attack: a condition caused by occlusion of one or more of the
coronary arteries. This life-threatening condition results when myo-
cardial tissue is destroyed in areas of the heart that are deprived of
an adequate blood supply due to the occluded vessels.

This condition, which is caused by occlusion of one or more of the
coronary arteries, is a medical emergency that requires immediate
attention. To wait may result in loss of life.
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myocarditis

(my-oh-car-DYE-tis)
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cardi/o = heart
-itis = inflammation

pericarditis

(per-ih-car-DYE-tis)
peri- = around
cardi/o = heart
-itis = inflammation

Symptoms of a myocardial infarction include prolonged heavy pressure or
squeezing pain in the center of the chest behind the sternum. The pain may
radiate to the shoulder, neck, arm, and fourth and fifth fingers of the left hand.
The patient may describe the pain as “crushing” or “viselike,” and may clench a
fist and hold it over the heart to demonstrate the character of the pain.

Pain associated with a myocardial infarction may be similar to anginal pain
but usually is severe and is not relieved by the same measures that relieve
anginal pain. This pain is often accompanied by shortness of breath, pallor,
cold, clammy skin, profuse sweating, dizziness, nausea, and vomiting.

Treatment involves measures directed at minimizing myocardial dam-
age. This is accomplished by relieving the pain, providing rest, stabiliz-
ing the heart rhythm, and reducing the workload of the heart. The most
critical period for a person who has suffered a myocardial infarction
is the first 24 to 48 hours after the attack (the area of infarction can
increase in size for several hours or days after the onset of the attack).
The mortality rate for myocardial infarctions is approximately 35%,
with most deaths occurring within the first 12 hours after the onset of
the attack. A myocardial infarction may be called an MI, heart attack,
or coronary occlusion.

Inflammation of the myocardium may be caused by viral or bacterial
infections or may be a result of systemic diseases such as rheumatic
fever. This may also be caused by fungal infections, serum sickness, or
a chemical agent.

The signs and symptoms of uncomplicated myocarditis may be mild or
absent, and are often nonspecific. They may include symptoms such as
fatigue, dyspnea, fever, and heart palpitations. A more complicated case of
myocarditis can lead to congestive heart failure.

Treatment is specific to the underlying cause of myocarditis, if it is known.
Analgesics, oxygen, anti-inflammatory agents, and bed rest help until
symptoms have disappeared.

Inflammation of the pericardium (the saclike membrane that covers
the heart muscle). It may be acute or chronic.

Pericarditis is usually caused by bacterial infection of the pericardium.
Other causes include neoplasms, viruses, rheumatic fever, myocardial
infarction, trauma, and tuberculosis.

The characteristic symptom of pericarditis is pain, usually over the precor-
dium (area of the body overlying the heart and part of the lower thorax). The
pericardial pain is aggravated by breathing, turning, or twisting of the body. It
is relieved by sitting up (orthopnea). The characteristic sign of pericarditis is
a pericardial friction rub that may be heard on auscultation (a grating sound
heard as the heart beats).

Other symptoms include dyspnea, tachycardia, malaise, fever, and accu-
mulation of fluid within the pericardial cavity. If the fluid accumulates
rapidly, the pressure against the heart may result in shocklike symptoms:
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pallor; damp, moist skin; and a drop in blood pressure. The patient may
appear extremely ill.

Treatment for pericarditis includes determining the underlying cause of
pericarditis and treating it. If it is a result of bacterial invasion, treatment
with antibiotics is in order. The patient is placed on bed rest until the
fever, chest pain, and friction rub have disappeared. Analgesics may be
prescribed for the pain.

An inflammatory disease that may develop as a delayed reaction to
insufficiently treated group A beta-hemolytic streptococcal infec-
tion of the upper respiratory tract.

This disorder usually occurs in school-age children (primarily ages 5 to
15), and may affect the joints, heart, central nervous system, skin, and
other body tissues.

Early symptoms of rheumatic fever include fever, joint pains, nosebleeds,
abdominal pain, and vomiting. Other symptoms include polyarthritis,
carditis, and sometimes a late symptom of Sydenham’s chorea. Mild
cases of rheumatic fever may last for three to four weeks; severe cases,
which include arthritis and carditis, may last two to three months. Except
for the carditis, all of the symptoms of rheumatic fever usually subside
without any permanent consequences.

Treatment includes bed rest and restriction of activities. Antibiotics are usu-
ally administered to ensure that no traces of group A streptococci remain in
the body. Salicylates are given to reduce fever, joint pain, and swelling.

The prognosis for rheumatic fever depends on the degree of scarring
and deformity that may have occurred to the heart valves if the patient
developed carditis. Involvement of the heart may be evident during acute
rheumatic fever, or it may be discovered long after the acute disease has
subsided. The damage to the heart muscle and heart valves caused by epi-
sodes of rheumatic fever is known as rheumatic heart disease.

Pathological Conditions of the Blood
Vessels

A localized dilatation of an artery formed at a weak point in the
vessel wall. This weakened area balloons out with each pulsation of
the artery.

Once an aneurysm develops, the tendency is toward an increase in size.
The danger of rupture is always a possibility and can lead to hemorrhage
and ultimately to death.

Aneurysms are most commonly caused by atherosclerosis and
hypertension. Other (less frequent) causes include trauma to the wall of
the artery, infection, and congenital defects. The most common site for an
aneurysm is the aorta, and most of these occur below the renal arteries.
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Fioure 10-10 Surgical repair of an abdominal aneurysm

Treatment of choice for a large abdominal, aortic aneurysm is surgery. The
aneurysmectomy involves resection of the aneurysm and insertion of a
bypass graft. During surgery, the aneurysm is removed and circulation is
restored by suturing the synthetic graft to the aorta at one end and to the
iliac arteries at the other end. Figure 10-10 illustrates surgical treatment of
a large abdominal aneurysm involving the iliac arteries.

arteriosclerosis
(ar-tee-ree-oh-skleh-ROH-sis)
arteri/o = artery
scler/o = hard, also refers to
sclera of the eye
-osis = condition

An arterial condition in which there is thickening, hardening, and
loss of elasticity of the walls of arteries—resulting in decreased
blood supply, especially to the lower extremities and cerebrum.
This is also called hardening of the arteries.

Symptoms include intermittent claudication, changes in skin temperature
and color, altered peripheral pulses, bruits over the involved artery, headache,
dizziness, and memory defects (depending on the organ system involved).
Some risk factors for arteriosclerosis include hypertension, increased blood
lipids (particularly cholesterol and triglycerides), obesity, diabetes, cigarette
smoking, inability to cope with stress, and family history of early-onset
atherosclerosis. Treatment options may include a diet low in saturated fatty
acids, medications to lower the blood lipid levels (in conjunction with the
low-fat diet), proper rest and regular exercise, avoidance of stress, discontinu-
ing cigarette smoking, and additional treatment specific to the condition for
factors such as hypertension, diabetes, and obesity.

hypertension
(high-per-TEN-shun)
hyper- = excessive

A condition in which the patient has a higher blood pressure than
that judged to be normal; characterized by elevated blood pressure
persistently exceeding 130/85 mmHg; often asymptomatic.

Essential hypertension, (also called primary hypertension) accounting
for approximately 90% of all hypertension, has no single known cause.
Leading risk factors include hypercholesterolemia (high cholesterol
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level in the blood), obesity, high serum sodium level (high level of
sodium in the blood), and a family history of high blood pressure.

There are also physical conditions that can cause hypertension, including
complications of pregnancy and kidney disease. This type of hypertension
is known as secondary hypertension, accounting for approximately 10%
or less of all hypertension. Treatment of the primary condition can reduce
the elevated blood pressure in secondary hypertension.

Malignant hypertension is a term given to hypertension that is severe
and rapidly progressive. It is most common in African American men
under the age of 40. Malignant hypertension is characterized by a diastolic
pressure higher than 120 mmHg, severe headaches, confusion, and blurred
vision. Unless medical treatment is successful, malignant hypertension
may result in a cerebrovascular accident (stroke), fatal uremia (kidney
failure), myocardial infarction (heart attack), or congestive heart failure.

Generally, treatment for hypertension includes medications designed to
control the blood pressure, and a diet low in sodium, saturated fats, and
calories for obesity. Patients are advised to exercise, to avoid stress, and to
get proper rest.

Obstruction of the arteries in the extremities (predominantly the
legs). The leading cause of this disease is atherosclerosis, which
leads to narrowing of the lumen of the artery. The classic symptom
of peripheral arterial occlusive disease is intermittent claudication,
which is a cramplike pain in the muscles brought on by exercise
and relieved by rest.

The patient may experience a feeling of coldness or numbness in the
affected extremity. The extremity may appear pale when elevated or a
ruddy, cyanotic color when allowed to dangle over the side of the bed.
Observations of the color of the extremity, the feel (e.g., coolness) of the
extremity, and the strength of the pulses is important for proper assess-
ment of this condition. Unequal strength of pulses between extremities
and absence of a pulse, which is normally palpable, are reliable signs of
arterial occlusion.

Peripheral arterial disease is usually found in individuals over age 50,
and most often in men. The obstructive lesions are essentially confined
to segments of the arterial system in the lower extremities, extending
from the abdominal aorta, below the renal arteries, to the popliteal
artery (behind the knee). See Figure 10-11.

Treatment involves exercises designed to promote arterial blood flow in
the extremities, avoidance of nicotine (which causes vasoconstriction),
and measures necessary to control the contributing risk factors such as
diabetes, hyperlipidemia, and hypertension.

If the condition is severe enough, surgical intervention may become
necessary. The most common surgical procedure to improve the blood
flow beyond the occlusion is a vascular bypass graft. This is the same
type of bypass graft surgery discussed in the section on coronary artery
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Figure 10-11 Common sites for peripheral arterial occlusive disease

disease, where the occluded area is “bypassed” with a graft attached
above and below the blocked area (thus restoring a normal blood flow
pattern to the vessel).

Raynaud’s phenomenon Intermittent attacks of vasoconstriction of the arterioles (causing
(ray-NOZ) pallor of the fingers or toes), followed by cyanosis and then red-

ness before returning to normal color; initiated by exposure to cold
or emotional disturbance.

The characteristic color change of Raynaud’s phenomenon is described
as white (pallor), blue (cyanosis), and red (return of color). Numbness,
tingling, and burning pain occur as the color changes. Normal color and
sensation are restored by heat.

Raynaud’s phenomenon can be secondary to physical conditions or it
can be idiopathic (cause unknown). It occurs most frequently in young
women aged 18 to 30, and is usually treated by protecting the body and
extremities from exposure to cold and sometimes use of medications to
calm the individual and to dilate the blood vessels.

thrombophlebitis Inflammation of a vein associated with the formation of a thrombus
(throm-boh-fleh-BY-tis) (clot); usually occurs in an extremity, most frequently a leg.

thromb/o = clot
phleb/o = vein Thrombophlebitis is classified as either superficial or deep. Superficial

-itis = inflammation thrombophlebitis is usually obvious and is accompanied by a cordlike or



varicose veins
(VAIR-ih-kohs veins)

The Cardiovascular System 377

Common locations of
deep vein thrombosis (DVT)

Popliteal

Superficial veins

: . lliac
Common location of phlebitis

Femoral

Figure 10-12 Superficial versus deep veins in development of phlebitis
and thrombus

thready appearance to the vessel, which is palpable. The vessel is extremely
sensitive to pressure. The extremity may be pale, cold, and swollen. Deep
vein thrombosis (DVT) occurs primarily in the lower legs, thighs, and
pelvic area. It is not as evident as superficial thrombophlebitis and may be
characterized by symptoms such as aching or cramping pain in the legs.
Figure 10-12 provides a visual reference for superficial versus deep veins
in the development of phlebitis. The pain experienced in the calf of the leg
when dorsiflexing the foot is known as a positive Homans’ sign.

Thrombophlebitis may be caused by poor venous circulation, which
may be due to obesity, congestive heart failure, sitting in one position
for long periods of time without exercising (as in riding in an automo-
bile), or immobility of an extremity for long periods of time. Damage
to the inner lining of the vein caused by trauma to the vessel (e.g.,
venipuncture); and a tendency of the blood to coagulate more rapidly
than normal (hypercoagulability).

Treatment for thrombophlebitis of the leg involves complete bed rest and
elevation of the affected extremity until the tenderness has subsided, which
is usually five to seven days. Warm moist compresses may be applied to the
affected area to help relieve some of the pain and to treat inflammation.
Analgesics may be given for the pain. Vital signs are taken frequently and cir-
culation of the affected extremity is checked. Anticoagulants are not routinely
used for superficial thrombophlebitis, but are used to treat deep vein throm-
bophlebitis. Elastic stockings, which support venous circulation (antiembolic
stockings), are recommended when the patient becomes ambulatory.

Enlarged, superficial veins; a twisted, dilated vein with incompetent
valves.

Veins have valves that keep the blood flowing in one direction only. In
normal veins, the wall of the vein is strong enough to withstand the lateral
pressure of the blood—and the blood flows through the valves in one
direction. In varicose veins, however, the dilatation of the vein from
long periods of pressure prevents the complete closure of the valves—
resulting in backflow of blood in the veins, creating the varicosities. See
Figure 10-13.
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Figure 10-13 Varicose veins
(venous star)

venous insufficiency
(VEE-nuss in-syoo-FISH-in-see)
ven/o = vein
-ous = pertaining to

Patients with varicose veins often complain of pain and muscle cramps,
with a feeling of heaviness in the legs, moderate swelling, easy fatigability,
minimal skin discoloration, and palpable distended veins (that may have
a cordlike feel to them). Treatment includes conservative measures such as
rest and elevation of the affected extremity, along with the use of elastic
stockings. Another nonsurgical treatment of varicose veins and spider
veins is sclerotherapy.

Sclerotherapy is a form of treatment that involves the injection of a
chemical irritant (sclerosing agent) into the varicosed vein. The scleros-
ing agent irritates the inner lining of the vein (causing localized inflam-
mation of the vein), followed by formation of fibrous tissue (which closes
the vein). Following the injections, compression bandages are applied to
theleg (elastic legwraps) and are worn for approximately five days. This is
followed with the use of full therapeutic support hose for several
weeks.

If the varicosities are severe enough, surgical intervention may become
necessary. Vein stripping is a surgical procedure that consists of ligation
(tying off) of the saphenous vein. A nylon wire is then inserted into the
saphenous vein from an incision in the ankle and is threaded up the vein
to the groin area. The wire is brought out of the vein in the groin area and
is capped. It is then pulled downward to the ankle incision, “stripping”
the vein.

The patient may stay in the hospital overnight following vein stripping
surgery, or may have this done on an outpatient basis. In either case, bed
rest is maintained for 24 hours following surgery. Elastic compression
bandages are applied to the leg, from the toe area to the groin, and remain
on for approximately one week following surgery. It is important to
promote exercise and movement of the legs, and to elevate the head of
the patient’s bed to promote venous circulation. The patient will begin
walking for short periods of time 24 to 48 hours after surgery.

An abnormal circulatory condition characterized by decreased return
of venous blood from the legs to the trunk of the body. Venous
insufficiency occurs as a result of prolonged venous hypertension, which
stretches the veins and damages the valves. Standing or sitting in one
position for long periods of time, pregnancy, and obesity may cause
chronically distended veins—which leads to damaged valves.

When damaged valves cause ongoing swelling in the legs, blood begins
to pool in the veins. This can lead to chronic venous insufficiency (CVI),
which can eventually cause ulcerations in the skin if not properly treated.

Swollen ankles are possibly the most common symptom. Individuals who
stand or sit with their feet down for long periods of time may experience
aching or a feeling of heaviness in the legs.

Treatment includes elevating the legs often; wiggling the toes, shifting
the body position, and lifting oneself up on the balls of the feet if the
individual must sit for long periods of time; daily exercise to promote
circulation in the legs; and possible use of elastic stockings. Individuals are
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encouraged to avoid standing or sitting with the legs down for more than
one hour at a time.

Congenital Heart Diseases

coarctation of the aorta
(koh-ark-TAY-shun)

Coarctation
of aorta

A congenital heart defect characterized by a localized narrowing of
the aorta, which results in increased blood pressure in the
upper extremities (area proximal to the defect) and decreased
blood pressure in the lower extremities (area distal to the
defect). See Figure 10-14.

The classic sign of coarctation of the aorta is a contrast in pulsations and
blood pressures in the arms and legs. The femoral, popliteal, and pedal
pulses are weak or delayed in comparison with the strong bounding pulses
found in the arms and carotid arteries. See Figure 10-17 for pulse points
of the body. Surgical correction of the defect is curative if the disease is
diagnosed early.

Fioure 10-14 Coarctation of the aorta

patent ductus arteriosus
(PAY-tent DUCK-tus
ar-tee-ree-OH-sis)

Patent ductus
arteriosis

Figure 10-15 Patent ductus
arteriosus

Patent ductus arteriosus is an abnormal opening between the
pulmonary artery and the aorta caused by failure of the fetal duc-
tus arteriosus to close after birth. This defect is seen primarily in
premature infants. See Figure 10-15.

During the prenatal period, the ductus arteriosus serves as a normal
pathway in the fetal circulatory system. It is a large channel between the
pulmonary artery and the aorta, which is open—allowing fetal blood to
bypass the lungs (passing from the pulmonary artery to the descend-
ing aorta, and ultimately to the placenta). This passageway is no longer
needed after birth and usually closes during the first 24 to 72 hours of
life, once the normal circulatory pattern of the cardiovascular system is
established.

If the ductus arteriosus remains open after birth, blood under pres-
sure from the aorta is shunted into the pulmonary artery—resulting in
oxygenated blood recirculating through the pulmonary circulation. A
strain is placed on the heart due to the pumping of blood a second time
through the pulmonary circulation. Treatment for patent ductus arteriosus
is surgery to close the open channel.

tetralogy of Fallot
(teh-TRALL-oh-jee of fal-LOH)

A congenital heart anomaly that consists of four defects: pulmonary
stenosis, interventricular septal defect, dextroposition (shifting to
the right) of the aorta so that it receives blood from both ventri-
cles, and hypertrophy of the right ventricle; named for the French
physician, Etienne Fallot, who first described the condition.

Further description of tetralogy of Fallot identifies the four defects in
more detail: the (1) pulmonary stenosis (narrowing of the opening into
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(1) Pulmonary the pulmonary artery from the right ventricle) restricts the flow of blood
stenosis from the heart to the lungs; the (2) interventricular septal defect creates
a right-to-left shunt between the ventricles, allowing deoxygenated blood
(3) Overriding from the right ventricle to communicate with the oxygenated blood in
aorta the left ventricle (which then exits the heart via the aorta); the (3) shifting
of the aorta to the right causes it to override the right ventricle and thus
septal defect communicate with the intervent'ric'ular septal defect, allowing the
(4) Right ventricular oxygen-poor blood to pass more easily into the aorta; and the (4) hypertro-
hypertrophy phy of the right ventricle occurs because of the increased work required to
pump blood through the obstructed pulmonary artery. See Figure 10-16.

(2) Ventricular

Figure T0-16 Tetralogy of Fallot
Most infants born with tetralogy of Fallot display varying degrees of
cyanosis, which may typically occur during activities that increase

(D) Radial

(A) Temporal

(E) Femoral

(B) Carotid

(F) Popliteal

(C) Brachial (G) Dorsalis pedis
Figure 10-17 Pulse points of the body
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the need for oxygen such as crying, feeding, or straining with a bowel
movement. The cyanosis develops as a result of the decreased flow of
blood to the lungs for oxygenation, and as a result of the mixing of
oxygenated and deoxygenated blood released into the systemic
circulation. These babies are termed “blue babies.” Treatment for
tetralogy of Fallot involves surgery to correct the multiple defects.

A condition in which the two major arteries of the heart are
reversed in position, which results in two noncommunicating circu-
latory systems.

The aorta arises from the right ventricle (instead of the left) and delivers
unoxygenated blood to the systemic circulation. This blood is returned
from the body tissues back to the right atrium and right ventricle without
being oxygenated, because it does not pass through the lungs.

The pulmonary artery arises from the left ventricle (instead of the right)
and delivers blood to the lungs for oxygenation. The oxygenated blood
returns from the lungs to the left atrium and the left ventricle and back to
the lungs without sending the oxygenated blood throughout the systemic
circulation.

This congenital anomaly creates an oxygen deficiency to the body tissues
and an excessive workload on the right and left ventricles. The infant is
usually severely cyanotic at birth.

Treatment involves surgical correction of the defect and repositioning of the
vessels to reestablish a normal pattern of blood flow through the circula-
tory system. Surgical correction of the defect is delayed, if possible, until
six months of age (when the infant can better tolerate the procedure).
Immediate palliative surgery, aimed at achieving adequate mixing of
oxygenated and unoxygenated blood, can enable the child to survive until
corrective surgery can be performed.

Arrhythmias

An arrhythmia is any deviation from the normal pattern of the heartbeat.
The following is a list of some of the more common arrhythmias.

Condition in which the contractions of the atria become extremely
rapid, at the rate of between 250 and 350 beats per minute.

An important characteristic of atrial flutter is that a therapeutic block
occurs at the AV node, preventing some impulse transmission. This, in
turn, prevents the rapid firing of the impulses to the ventricles—which
could result in ventricular fibrillation, a life-threatening arrhythmia.

Treatment for atrial flutter is medication given to slow and strengthen the
heartbeat. If drug therapy is unsuccessful, atrial flutter will often respond
to electrical cardioversion (electrical shock)—which will slow the heart
rate and restore the heart’s normal rhythm.
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fibrillation (atrial/ventricular)
(fih-brill-AY-shun)

heart block (AV)

ventricular tachycardia
(ven-TRIK-yoo-lar tak-ee-CAR-dee-ah)
ventricul/o = ventricles of the
heart or brain
-ar = pertaining to
tachy- = rapid
cardi/o = heart
-ia = condition

Atrial fibrillation is extremely rapid, incomplete contractions of the
atria resulting in disorganized and uncoordinated twitching of
the atria.

The rate of contractions for the atria may be as high as 350 to 600
beats per minute, with a ventricular response rate of contraction being
between 120 to 200 beats per minute. At these rates, the ventricles can-
not contract efficiently or recover adequately between contractions.
These inefficient contractions of the heart reduce the blood flow, leading
to angina and congestive heart failure. Treatment involves medication
directed at decreasing the atrial contraction rate and the ventricular
response rate.

Ventricular fibrillation is a condition similar to atrial fibrillation,
which results in rapid, tremulous (quivering like a bowl of gelatin), and
ineffectual contractions of the ventricles. The patient has no audible
heartbeat, no palpable pulse, no respiration, and no blood circulation.
If prolonged, this will lead to cardiac arrest.

Immediate treatment is necessary, consisting of cardiopulmonary
resuscitation (CPR) and defibrillation (electrical countershock using
defibrillation paddles). Ventricular fibrillation will result in death if an
effective rhythm is not reestablished within three to four minutes.

Heart block is an interference with the normal conduction of elec-
tric impulses that control activity of the heart muscle.

In first-degree AV block, the impulse initiated by the SA node is con-
ducted normally through the atria but is slowed when passing through
the AV node (i.e., AV block). After the impulse passes through the AV
node, it continues normally through the ventricles.

AV block may be a result of organic heart disease or the effect of
digitalis. It may also be a complication of a myocardial infarction or
rheumatic fever. There is no specific treatment for first-degree AV
block, but it should be watched because it may precede higher degrees
of block.

Ventricular tachycardia is a condition in which the ventricles of the
heart beat at a rate greater than 100 beats per minute; characterized
by three or more consecutive premature ventricular contractions
(PVCs). It is also known as ‘V-tach’ (VT).

Ventricular tachycardia may be non-sustained (lasting less than 30 sec-
onds) or sustained (lasting more than 30 seconds) and may occur in either
ventricle. When the ventricles of the heart beat so rapidly, they do not have
time to fill with blood before the next beat. This causes the heart to pump
less blood than the body needs, thus creating the symptoms: palpitations,
light-headedness or dizziness, fainting, dyspnea, or angina. Causes of
ventricular tachycardia include but may not be limited to ischemic heart
disease, cardiomyopathy, myocardial infarction, and valvular disease.
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Treatment varies according to the symptoms and the underlying
cardiac problem. It may become an emergency situation and require
cardiopulmonary resuscitation (CPR), electrical defibrillation, or
cardioversion (electric shock). Long-term treatment may include the
use of antiarrhythmic medications or surgically inserting an implant-
able cardioverter defibrillator (ICD). The ICD is discussed in the sec-
tion on diagnostic techniques and procedures.

Diagnostic Techniques, Treatments, and Procedures

angiography
(an-jee-0G-rah-fee)
angi/o = vessel
-graphy = process of
recording

cardiac catheterization
(CAR-dee-ak
cath-eh-ter-ih-ZAY-shun)
cardi/o = heart
-ac = pertaining to

cardiac enzymes test
(CAR-dee-ak EN-zyms test)
cardi/o = heart
-ac = pertaining to

X-ray visualization of the internal anatomy of the heart and blood
vessels after introducing a radiopaque substance (contrast medium)
that promotes the imaging (makes them visible) of internal struc-
tures that are otherwise difficult to see on X-ray film. This sub-
stance is injected into an artery or a vein.

It is important to perform a hypersensitivity test before the radiographic
material is used because the iodine in the contrast material has been
known to cause severe allergic reactions in some patients. Angiography
is used to diagnose conditions such as myocardial infarction, occlusion
of blood vessels, calcified atherosclerotic plaques, stroke (cerebrovas-
cular accident), hypertension of the vessels leading to the liver (portal
hypertension), and narrowing of the renal artery.

A diagnostic procedure in which a catheter (a hollow, flexible tube)
is introduced into a large vein or artery (usually of an arm or a
leg) and then threaded through the circulatory system to the
heart. Cardiac catheterization is used to obtain detailed informa-
tion about the structure and function of the heart chambers,
valves, and the great vessels.

In the case of coronary artery disease, the patient may undergo a cardiac
catheterization to determine the amount of occlusion of his or her coronary
arteries for the physician to determine the most appropriate treatment.
Treatment may consist of coronary artery bypass surgery or percutaneous
transluminal coronary angioplasty.

Cardiac enzymes tests are performed on samples of blood obtained
by venipuncture to determine the presence of damage to the myo-
cardial muscle.

Cardiac enzymes are present in high concentrations in the myocardial
tissue. Tissue damage causes the release of the cardiac enzymes from
their normal intracellular area and creates an elevation of serum cardiac
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(CAT) computed axial tomography
(computed AK-see-al
toh-MOG-rah-fee)
tom/o = to cut
-graphy = process of
recording

echocardiography
(ek-oh-car-dee-0G-rah-fee)
echo- = sound
cardi/o = heart
-graphy = process of
recording

enzyme levels. In addition to indicating the presence of damage to the
myocardial muscle, the elevated enzyme levels can disclose the timing of
the acute cardiac event.

For example, the enzymes most commonly used to detect myocardial infarc-
tion (heart attack) are creatine kinase (CK) and lactic acid dehydrogenase
(LDH). These enzyme levels are elevated after a myocardial infarction.
Another enzyme level, CK-MB, determines muscle damage to the heart. An
elevated CK-MB would indicate that there was myocardial muscle damage.
(This particular enzyme level would elevate within 4 to 6 hours after the
acute attack and would peak within 18 to 24 hours after the attack.)

Computed axial tomography (CAT) is a diagnostic X-ray technique
that uses ionizing radiation to produce a cross-sectional image of the
body. It is often used to detect aneurysms of the aorta. X-ray signals
are fed into a computer, which then turns them into a cross-sectional
picture of the section of the body being scanned; called CAT scan.

CAT scans are helpful in evaluating areas of the body difficult to assess
using standard X-ray procedures. As is true with magnetic resonance
imaging, patients should be informed that the CAT is a very confining
procedure because they are placed within a tubelike structure, and should
be asked if they are claustrophobic (fear enclosed spaces).

Echocardiography is a diagnostic procedure for studying the
structure and motion of the heart. It is useful in evaluating struc-
tural and functional changes in a variety of heart disorders. See
Figure 10-18.

Ultrasound waves pass through the heart (via a transducer), bounce
off tissues of varying densities, and are reflected backward (or echoed)
to the transducer—creating an image on the graph. Uses for echocar-
diography include (but are not limited to) assessing and detecting atrial
tumors, determining the measurement of the ventricular septa and ven-
tricular chambers, and determining the presence of mitral valve motion
abnormalities.

Figure 10-18 Echocardiograph (Photo by Marcia Butterfield. Courtesy of
W. A. Foote Memorial Hospital, Jackson, MI)



electrocardiogram
(ee-lek-troh-CAR-dee-oh-gram)
electr/o = electrical; electricity
cardi/o = heart
-gram = record

Figure 10-19 Standard
chest lead placements for EKG

event monitor

exercise stress testing

Holter monitoring
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An electrocardiogram is a graphic record (visual representation) of
the electrical action of the heart as reflected from various angles
to the surface of the skin; known as an EKG or ECG.

An EKG is performed with an electrocardiograph, which is the machine
that records the electrical activity of the heart to detect transmission of the
cardiac impulse throughout the heart muscle. Electrodes are positioned
on the chest wall in standardized anatomic positions that will provide the
clearest EKG waveforms. See Figure 10-19.

The EKG is recorded as a tracing on a strip of graph paper that moves
through the machine as the stylus (recording needle) records the impulses.
Analysis of the EKG waveforms can assist the physician in identifying
disorders of heart rate, rhythm, or conduction, presence of myocardial
ischemia, or presence of a myocardial infarction.

An event monitor is similar to the Holter monitor in that it also
records the electrical activity of the heart while the patient goes
about usual daily activities. A cardiac event monitor can be used
for a longer period of time than a Holter monitor (usually a
month).

The electrodes are attached to the chest in the same way as a Holter
monitor. The monitor is always on, and when the patient feels any unusual
symptoms (such as chest pain, shortness of breath, or palpitations) he or
she presses a button on the monitor to record the heart rhythm. Once the
recording is made, it can be transmitted over the phone to the doctor for
interpretation.

A means of assessing cardiac function, by subjecting the patient to
carefully controlled amounts of physical stress (for example, using
the treadmill). See Figure 10-20.

A stress test may be ordered for many reasons, some of which include the
following: to determine the cause of chest pain; to screen for ischemic
heart problems; to identify any disorders of cardiac rate, rhythm, or con-
duction; to determine the functional ability of the heart after a myocardial
infarction; and to identify any heart irregularities that may occur during
physical exercise.

During exercise stress testing, the patient may walk on a treadmill, climb
a set of stairs, or pedal a stationary bicycle. The exercise speed is increased
as the patient can tolerate it. EKGs are recorded throughout the procedure.
The patient is closely monitored throughout the test, and the procedure is
discontinued if the patient shows any signs of distress.

A small, portable monitoring device that makes prolonged electrocar-
diograph recordings on a portable tape recorder. The continuous EKG
(ambulatory EKG) is recorded on a magnetic tape recording while the
patient conducts normal daily activities. See Figure 10-21.
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implantable cardioverter
defibrillator

Figure T0-20 Quest Exercise Stress System (Courtesy of Spacelabs Medical,
Inc.)

The Holter monitor (not halter) is used to detect heart dysrhythmias or
evidence of myocardial ischemia. It weighs about 2 pounds and can be
carried over the shoulder, using the shoulder strap.

The patient usually maintains a diary of his or her daily activities, being
careful to note the particular time of any unusual activities performed,
any symptoms, or any unusual experiences that occur during the day. The
monitor is returned the next day and is examined with a special scanner,
analyzed, and interpreted by the doctor.

Figure 10-21 Holter monitor

An implantable cardioverter defibrillator (ICD) is a small, lightweight,
electronic device placed under the skin or muscle in either the
chest or abdomen to monitor the heart’s rhythm. If an abnormal
rhythm occurs, the ICD helps return the heart to its normal rhythm.

An incision is made in the chest wall just below the collarbone. A pocket
is created to hold the ICD generator in place. Lead wires covered by soft,
flexible plastic are guided (via X-ray monitors) through the vein into
the heart. Once in place, the ICD generator is programmed to monitor
the rhythm problem.



magnetic resonance
imaging (MRI)
(mag-NEH-tic REHZ-oh-nans
imaging)

positron emission
tomography (PET)
(PAHZ-ih-tron or PAWZ-ih-tron
ee-MISH-un toh-MOG-rah-fee)
tom/o = to cut
-graphy = process of recording

serum lipid test

(SEE-rum LIP-id test)
ser/o = blood serum
lip/o = fat

thallium stress test
(THAL-ee-um stress test)
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The capability of the ICD includes but is not limited to anti-tachycardia
pacing (ATP), which involves sending a series of pulses to override a fast
rhythm; cardioversion, which involves giving one or more small shocks
to break up the fast rhythm; and defibrillation, which involves sending a
strong shock to the heart to override a very fast, irregular rhythm.

Magnetic resonance imaging (MRI) involves the use of a strong
magnetic field and radiofrequency waves to produce imaging that is
valuable in providing images of the heart, large blood vessels,
brain, and soft tissue.

MRI is used to examine the aorta, to detect masses or possible tumors, and
pericardial disease. It can show the flowing of blood and the beating of the
heart. The radiofrequency waves are directed at the heart and an image is
produced on the screen.

Patients with pacemakers, any recently implanted wires or clips, or
prosthetic valves are not eligible for MRI because of the magnetic field.
Patients should be informed that MRI is a very confining procedure
because they are placed within a tubelike structure, and should be asked if
they are claustrophobic (fear enclosed spaces).

A computerized X-ray technique that uses radioactive substances
to examine the blood flow and the metabolic activity of various
body structures, such as the heart and blood vessels. The patient is
given doses of strong radioactive tracers by injection or inhalation.
The radiation emitted is measured by the PET camera.

The PET scanner is helpful in detecting coronary artery disease, assessing
the progression of narrowing of the coronary arteries (stenosis), and distin-
guishing between ischemic, infarcted, and normal cardiac tissue. PET is also
used in the study and diagnosis of cancer and in the studies of the biochemi-
cal activity of the brain. One major disadvantage of the use of positron emis-
sion tomography is its high cost.

A serum lipid test measures the amount of fatty substances (cho-
lesterol, triglycerides, and lipoproteins) in a sample of blood
obtained by venipuncture.

These fatty substances, which are insoluble in water, play a major role in
the development of atherosclerosis. The lipid profile is used to assess the
patient’s degree of risk for developing coronary artery disease.

Thallium stress testing, one of several nuclear stress tests, is a
combination of exercise stress testing with thallium imaging (myo-
cardial perfusion scan) to assess changes in coronary blood flow
during exercise.

Thallium imaging is used with exercise stress testing to determine if the
coronary blood flow changes under stressed conditions such as increased
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activity. When injected intravenously, thallium concentrates in myocardial
tissue in direct proportion to the blood flow to various regions of the myo-
cardium. If severe coronary artery narrowing or decreased blood flow to an
area (ischemia) is present, the concentration of thallium will be decreased.
The area of decreased concentration of thallium is referred to as a “cold
spot.”

The thallium is injected intravenously one minute before the end of the
exercise stress test. This allows enough time for adequate distribution of
the thallium throughout the myocardium before the end of the test. Images
of the myocardial tissue are taken immediately and are repeated three to
four hours later to assess for any cold spots (areas of little or no concentra-
tion of thallium).

If a cold spot appears on the initial imaging but disappears on the repeated
image, it is referred to as an ischemic area (area of decreased blood flow).
If the cold spot continues to show on the repeated imaging, it indicates an
area of no blood flow or an area of infarction.

In addition to thallium, other radioactive materials (such as Cardiolite)
are used in nuclear stress testing. This is also injected intravenously—and
images are taken to assess for any areas of little or no concentration of
the radioactive material, which would indicate that the heart muscle
does not have enough blood supply. Adenosine, another medication used
for nuclear stress testing, increases blood flow to the heart to simulate
exercise. This form of pharmacological (chemical) stress testing is used for
patients who are unable to exercise on the treadmill. Although chemical
stress testing is less physiologic than exercise testing, it is safer and more
controllable.

*

Common Abbreviations

Abbreviation Meaning

Abbreviation Meaning

AMI acute myocardial infarction CAD coronary artery disease

AS aortic stenosis Cath catheterization

ASD atrial septal defect CcC cardiac catheterization

ASHD arteriosclerotic heart disease CCu coronary care unit

AV atrioventricular CHD coronary heart disease

BBB bundle branch block CHF congestive heart failure

BP blood pressure CPR cardiopulmonary resuscitation

CABG coronary artery bypass graft CT (scan) or computed axial tomography
CAT (scan) (scan)



The Cardiovascular System 389

Abbreviation Meaning Abbreviation Meaning

CVD cardiovascular disease MS mitral stenosis

DOE dyspnea on exertion MVP mitral valve prolapse

DVT deep vein thrombosis PACs premature atrial contractions

ECG electrocardiogram PAT paroxysmal atrial tachycardia

ECHO echocardiogram PDA patent ductus arteriosus

EKG electrocardiogram PET positron emission tomography J

HCVD hypertensive cardiovascular PTCA percutaneous transluminal L
disease coronary angioplasty r 5

HDL high-density lipoprotein PVCs premature ventricular

ICD implantable cardioversion contractions —
defibrillator SA sinoatrial

LDL low-density lipoprotein VSD ventricular septal defect e

MI myocardial infarction VT,V Tach. ventricular tachycardia

MRI magnetic resonance imaging =

Written and Audio Terminology Review _ &

Review each of the following terms from this chapter. Study the spelling of
each term, and write the definition in the space provided. If you have the
Audio CD available, listen to each term, pronounce it yourself, and check the
box once you are comfortable saying the word. Check definitions by looking

the term up in the glossary/index. o=
Term Pronunciation Definition
analgesic | an-al-JEE-zik R
anastomosis | ah-nas-toh-MOH-sis
aneurysm L] AN-yoo-rizm Ea
aneurysmectomy L] an-yoo-riz-MEK-toh-mee
angina pectoris [] AN-jih-na PECK-tor-is or

an-JYE-na PECK-tor-is —

angiography | an-jee-OG-rah-fee |
anomaly | ah-NOM-ah-lee pa—
anorexia | an-oh-REK-see-ah
anxiety L] ang-ZIGH-eh-tee
arrhythmia | ah-RITH-mee-ah
arteriosclerosis | ar-tee-ree-oh-skleh-ROH-sis ;')
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Term
arthralgia
ascites
atherosclerosis
atrial flutter
benign
bradycardia
bruits

cardiac catheretization

cardiac enzymes test
carditis
claudication
coarctation

computed axial
tomography (CAT)

congestive heart failure
coronary artery

coronary artery disease

cyanosis

diastole

dyspnea
dysrhythmia
echocardiography
edema

electrocardiogram

endocarditis
epicardium
fatigue

fever
fibrillation
hepatomegaly
hyperlipidemia

hypertension

Pronunciation

L

L U4y g dd o gddun Ododooon

ar-THRAL-jee-ah
ah-SIGH-teez
ath-er-oh-skleh-ROH-sis
AY-tree-al flutter
bee-NINE
brad-ee-CAR-dee-ah
brew-EE

CAR-dee-ak
cath-eh-ter-ih-ZAY-shun

CAR-dee-ak EN-zyms test
car-DYE-tis
klaw-dih-KAY-shun
koh-ark-TAY-shun

computed AK-see-al
toh-MOG-rah-fee

kon-JESS-tiv heart failure
KOR-ah-nair-ree AR-ter-ee

KOR-ah-nair-ree
AR-ter-ee dih-ZEEZ

sigh-ah-NO-sis
dye-ASS-toh-lee
DISP-nee-ah
dis-RITH-mee-ah
ek-oh-car-dee-OG-rah-fee
eh-DEE-mah

ee-lek-troh-CAR-
dee-oh-gram

en-doh-car-DYE-tis
ep-ih-CARD-ee-um
FAH-teeg

FEE-ver
fih-brill-AY-shun
heh-pat-oh-MEG-ah-lee

high-per-lip-ih-
DEE-mee-ah

high-per-TEN-shun

Definifion
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Term Pronunciation Definition
hypertensive heart disease | high-per-TEN-siv
heart dih-ZEEZ
hypotension | high-poh-TEN-shun
infarction | in-FARC-shun
ischemia | iss-KEY-mee-ah
lesion | LEE-zhun
lipid | LIp-id
lumen _ | LOO-men
magnetic resonance | mag-NEH-tic

imaging (MRI) REHZ-oh-nance

imaging (MRI)
malaise mah-LAYZ
mediastinum mee-dee-ass-TYE-num
mitral valve prolapse MY-tral valve PROH-laps

myocardial infarction

my-oh-CAR-dee-al
in-FARC-shun

myocarditis my-oh-car-DYE-tis
myocardium my-oh-CAR-dee-um
nausea NAW-see-ah
nocturia nok-TOO-ree-ah
occlusion ah-KLOO-shun
orthopnea or-THOP-nee-ah
pallor PAL-or

palpable PAL-pah-b’l
palpitation pal-pih-TAY-shun

patent ductus arteriosus

PAY-tent DUCK-tus
ar-tee-ree-OH-sis

pericarditis pair-ih-car-DYE-tis
pericardium pair-ih-CAR-dee-um
peripheral arterial per-IF-er-al ar-TEE-ree-al
petechiae pee-TEE-kee-ee

pitting edema pitting eh-DEE-mah
prophylactic proh-fih-LAK-tik
pulmonary PULL-mon-air-ee
pulmonary artery PULL-mon-air-ee artery

pulmonary vein

ooy ooy ododt oo

PULL-mon-air-ee vein

o

—
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Term

Raynaud’s
rheumatic fever
septum

serum lipid test
Sydenham’s chorea

systemic circulation

systole

tachycardia
tetralogy of Fallot
thallium stress test
thrombophlebitis
thrombosis
varicose veins

vasoconstriction

Pronunciation

L]

oo odd oo

Definifion

ray-NOZ
roo-MAT-ic fever

SEP-tum

SEE-rum LIP-id test

SID-en-hamz koh-REE-ah

sis-TEM-ik
ser-kew-LAY-shun

SIS-toh-lee

tak-ee-CAR-dee-ah

teh-TRALL-oh-jee of fal-LOH

THAL-ee-um stress test

throm-boh-fleh-BY-tis

throm-BOH-sis

VAIR-ih-kohs veins

vass-oh-con-STRIK-shun

»  Chapter Review Exercises

- \ A. Labeling

v

_

——
l
| —

-

Label the following structures of the heart by writing your answers in the spaces provided. Each correct answer

The following exercises provide a more in-depth review of the chapter
material. Your goal in these exercises is to complete each section at a mini-
mum 80% level of accuracy. A space has been provided for your score at

the end of each section.

is worth 10 points. When you have completed the exercise, record your score in the space provided.

To the head

19

©)

To the lungs
To the lungs

)

From the lungs

@
@

)

w @)

AN A A o i o

@

_.
e

©®)

Number correct

X 10 points/correct answer: Your score

%

From the lungs

@
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B. Follow the Flow

As you read the following review of the flow of blood through the heart, complete the statements below with the
most appropriate answer. Each correct answer is worth 10 points. Record your score in the space provided at the
end of this exercise.

As blood flows through the heart, deoxygenated blood enters the (1) atrium
from the (2) It passes through the tricuspid valve into the right ventricle.
From the right ventricle, the blood passes through the pulmonary valve into the (3)
which carries the blood to the lungs to receive oxygen. This propelling of the blood from the heart to the lungs

and back to the heart is known as (4) circulation. Oxygenated blood enters the
(5) atrium from the pulmonary veins. The blood passes from the atrium,
through the (6) valve into the left ventricle. The freshly oxygenated blood then
passes through the (7) valve into the (8) which
branches into arteries and then into smaller vessels known as (9) , which then
transport the blood throughout the body. This propelling of the blood from the heart to all parts of the body
and back to the heart is known as (10) circulation.

Number correct X 10 points/correct answer: Your score %

C. Spelling

Circle the correctly spelled term in each pairing of words. Each correct answer is worth 10 points. Record your
score in the space provided at the end of the exercise.

1. sistole systole

2. diastole dyastole

3. tachycardia trachycardia
4. palpatation palpitation
5. vomiting vomiking
6. rhumatic rheumatic
7. Fallot Fallow

8. aneurism aneurysm
9. ventriclar ventricular
10. varicose vericose

Number correct X 10 points/correct answer: Your score %

D. Signs and Symptoms Review

Define each term by writing the definition in the space provided. Check the box if you are able to complete this
exercise correctly the first time (without referring to the answers). Each correct answer is worth 10 points. Record
your score in the space provided at the end of the exercise.

. tachycardia

. palpitation

1
2
3. pallor
4

NN

. Cyanosis

—

-

+
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oo

Number correct

5. edema
6. anorexia
7.

8. vomiting
9. anxiety
10.

nausea

fatigue

X 10 points/correct answer: Your score %

E. Matching Cardiovascular Conditions

Match the following cardiovascular conditions on the left with the applicable definitions on the right. Each
correct answer is worth 10 points. Record your score in the space provided at the end of the exercise.

Number correct

1. myocardial infarction a. “Click murmur syndrome”
2. endocarditis b. A localized dilatation of an artery that balloons out with each
3. rheumatic fever pulsation of the artery
4. ventricular fibrillation ¢. An inflammatory disease that may develop as a delayed reaction to
5. aneurysm insufficiently treated group A beta-hemolytic streptococcal infection
6. thrombophlebitis of the upper respiratory tract
7. varicose veins d. Severe pain and constriction about the heart
8. Raynaud’s e. Blood pressure persistently exceeding 140/90 mmHg
phenomenon f. “Heart attack”
9. hypertension g. Inflammation of the inner lining of the heart
10. mitral valve prolapse h. A condition that results in rapid, tremulous (quivering like a bowl of
gelatin) and ineffectual contractions of this chamber of the heart
i. Intermittent attacks of vasoconstriction of the arterioles, causing
pallor of the fingers or toes
j. Enlarged, superficial veins; a twisted, dilated vein with incompetent
valves
k. Inflammation of the outer lining of the heart
l. Inflammation of a vein associated with the formation of a clot
X 10 points/correct answer: Your score %
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F. Proofreading Skills

Read the following report. For each boldfaced term, provide a brief definition and indicate if the term is spelled
correctly. If it is misspelled, provide the correct spelling. Each correct answer is worth 10 points. Record your
answer in the space provided at the end.

AUTOPSY REPORT

DATE OF DICTATION: July 27, 2007

DICTATING PHYSICIAN: Dr. R. U. Wright

“This an autopsy on a prematurely born male infant weighing 3 Ibs. 2 0z. The body measures
15.26 inches in length. The head, neck, and chest are symmetrical. The abdomen is soft. The
genitalia are normal male. The extremities are symmetrical and show no evidence of
abnormalities. The abdominal cavity is opened and the liver is enlarged. The spleen also
appears to be enlarged. All other organs are in normal position. The pleural cavities are opened,
revealing the left lung to be collapsed and lying in the left pleural cavity. The right lung is partially
expanded and the pleura is smooth and glistening. The midiostinum contains a moderate
amount of thymic tissue. The pericardal sac is opened, containing a few cc of serious fluid. The
heart is in normal position and appears to be average in size. Thorough examination of the heart
reveals no evidence of congenital anomaly. The foramen ovale has a thin membrane over its
surface. The ductus arteriosis is paytent. There is no defect of the ventricular septum, and the
ventrucles appear to be well developed. There is no evidence of transposition of the great
vessels. The pulmonery artery is noted and appears normal. A few petechii are noted on the
surface of the endocardium.”

CH sty

midiostinum The area between the lungs (in the chest cavity) that contains the heart, aorta, trachea,

Example:

esophagus, and bronchi.

Spelled correctly? | | Yes v/ No mediastinum

1. pericardal
Spelled correctly? [ Yes [ | No

2. serious

Spelled correctly? Yes || No

3. ductus arteriosis
Spelled correctly? Yes [ | No

4. paytent
Spelled correctly? Yes || No
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5. septum
Spelled correctly? | | Yes No

6. ventrucles
Spelled correctly? | | Yes No

7. transposition

Spelled correctly? | | Yes No

8. pulmonery

Spelled correctly? | | Yes No
9. petechii
Spelled correctly? | | Yes No
~— 10. endocardium
Spelled correctly? | | Yes No

%

“ww..  Number correct X 10 points/correct answer: Your score

G. Abbreviations Identification

Read the following set of doctor’s orders and define the highlighted abbreviations in the spaces provided. Each
correct answer is worth 10 points. Record your score in the space provided at the end of this exercise.

John Peach was admitted to Fruitland Memorial Hospital on Saturday, March 31, 2007, with initial diagnoses of
CAD and HCVD. He was placed in the CCU and was scheduled for an MRI the following morning. The doctor
also ordered an EKG.

The results of the MRI revealed that Mr. Peach had greater than 60% blockage in two of his coronary arteries. The

attending physician considered the treatment options of PTCA or directional coronary atherectomy versus surgery

for Mr. Peach. Considering the fact that Mr. Peach was at increased risk for an MI, his BP was 240/120 mmHg, and
— was experiencing DOE the doctor opted for the CABG surgery as soon as all lab work had been completed.

On Tuesday, April 3, 2007, Mr. Peach went to surgery for the coronary artery bypass surgery. He tolerated the
procedure well and was returned to CCU for the remainder of the week.

. CAD:
. HCVD:
. CCU:
MRI:
EKG:
PTCA:
MI:
BP:
. DOE:
. CABG:

:

o P NS U R w

—
o

Number correct X 10 points/correct answer: Your score %
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H. Matching Abbreviations

Match the abbreviations on the left with the correct definition on the right. Each correct answer is worth 10
points. Record your score in the space provided at the end of this exercise.

1. CHF a. cardiopulmonary resuscitation
2. ECHO b. arteriosclerotic heart disease
3. MVP c. sinoatrial
4. PET d. echocardiogram
5. PVCs e. bundle branch block
6. SA f. congestive heart failure
7. PDA g. mitral valve prolapse
8. ASHD h. computerized tomography
9. EKG i. positron emission tomography
10. CPR j. premature ventricular contractions F
k. patent ductus arteriosus
l. electrocardiogram p—
m. urinary tract infection
Number correct _______ X 10 points/correct answer: Your score %
e
P -
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I. Crossword Puzzle

Each crossword answer is worth 10 points. When you have completed the crossword puzzle, total your points and
enter your score in the space provided.

—
2
1] HE
— |
7
I | | HEER
B
[ | | — [ |
- | | [ |
[ L] |
-‘ I I I I
- | [ |
FTT]
- HandlREn
10
] | HEN
ACROSS DOWN
2 Ballooning of weakened artery wall 1 Hardening of the arteries
4 Inflammation of heart muscle 3 Difficulty breathing
7 Perspiration 5 Feeling of discomfort in chest area
8 Temperature elevated above normal 6 Abnormally slow heartbeat
9 Condition of blueness
10 Inflammation/outer lining of heart
Number correct _______ X 10 points/correct answer: Your score %
= J. Completion
Complete the statements below with the most appropriate answer. Each correct answer is worth 10 points. Record
your score in the space provided at the end of this exercise.
th ded at the end of th
1. An abnormal opening between the pulmonary artery and the aorta, caused by failure of the ductus
arteriosus to close after birth, is known as:
&
. A congenital heart anoma at consists of four defects is known as:
2. A congenital heart ly that ts of four defects is k
—

3. The congenital heart disease in which the two major arteries of the heart are reversed in position,
resulting in two noncommunicating circulatory systems, is known as:
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4. A congenital heart disease characterized by a localized narrowing of the aorta, resulting in increased
pressure in the upper extremities and decreased pressure in the lower extremities, is known as:

5. A condition that results in rapid, tremulous, and ineffective contractions of the ventricles; patient has no
audible heartbeat, no palpable pulse, no respiration, and no blood circulation, is known as:

6. An interference with the normal conduction of electric impulses that control activity of the heart muscle;
the conduction time to the ventricles is abnormally prolonged, is known as:

7. Extremely rapid, incomplete contractions of the atria resulting in disorganized and uncoordinated twitch-
ing of the atria is known as:

8. A form of treatment for varicose veins that involves the injection of a chemical irritant into the varicosed
vein is:

9. A condition in which the contractions of the atria become extremely rapid, at the rate of between 250 to
400 beats per minute, is known as:

10. A condition in which the arteries of the leg are obstructed is known as:

Number correct ________ X 10 points/correct answer: Your score _____ %

K. Word Search

Read each definition carefully and identify the applicable word from the list that follows. Enter the word in the space
provided, and then find it in the puzzle and circle it. The words may be read up, down, diagonally, across, or backward.
Each correct answer is worth 10 points. Record your score in the space provided at the end of the exercise.

cyanosis aneurysm hypertension
bradycardia angiography atrial flutter

heart attack pericarditis endocarditis

tachycardia thrombophlebitis

Example: Condition of blueness; slightly bluish grayish, slatelike or dark discoloration of the skin due to reduced
hemoglobin in the blood.

cyanosis

1. The lay term for a myocardial infarction.

2. A slow heart rate characterized by a pulse rate less than 60 beats per minute.

3. An abnormally rapid heartbeat, usually defined as a heart rate greater than 100 beats per minute.

4. Inflammation of the membrane lining of the valves and chambers of the heart.

ol
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5. Inflammation of the saclike membrane that covers the heart muscle.

6. A localized dilatation of an artery formed at a weak point in the vessel wall.

7. Inflammation of a vein associated with the formation of a thrombus (clot).

8. Another name for high blood pressure.

9. A condition in which the contractions of the atria become extremely rapid, at the rate of 250 to 400 beats
per minute.

10. X-ray visualization of the internal anatomy of the heart and blood vessels after introducing a radiopaque
substance into an artery or vein.

Number correct X 10 points/correct answer: Your score _______ %
H E A R T A T T A (o] K L | M L
T (o] A G A (o] | L D U S 1 U S P
H 1+ L 7T(c Y A N O S I S)V L E
R A F Y S E R o S H 1 (o] C Y R
o L S A N E U R Y S M Cc | G 1
M E H E E Y T S o | E Y N o C
B N (0] 1 S N E T R E P Y H L A
(0] R R T S L N E 1 R R E A o R
P A B R A D Y (o5 A R D 1 A T D
H B (o5 1 D A | | N S E R U A |
L N T H G A S P 1 N E D N M T
E A T R | A L F L U T T E R I
B E T A (o] H Y (o] A R D 1 A E S

T L S | T | D R A C o D N E Cc
| N E R U Cc N D T ] R E S | Y
S 1 S S L R E A S | E M N | S
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Medical Scenario

following medical scenario presents information on one of the pathological conditions discussed in this

chapter. Read the scenario carefully and select the most appropriate answer for each question that follows. Each
correct answer is worth 20 points. Record your score in the space provided at the end of the exercise.

Grace Reddick is a 59-year-old retired school teacher and a patient of cardiologist Dr. Patrick. Grace is three
weeks post myocardial infarction and has a scheduled visit with Dr. Patrick this afternoon. Grace has a 10-year
history of increased blood lipid levels, arteriosclerosis, and hypertension. She was diagnosed with diabetes
mellitus and congestive heart failure about three months ago. The health care worker is preparing for the
afternoon visit by reviewing information about Mrs. Reddick’s medical diagnoses. He wants to be prepared for

Mrs

. Reddick’s questions at her follow-up visit today.

1. The health care worker will base his responses to Mrs. Reddick’s questions about myocardial infarctions on
which of the following facts? A myocardial infarction is:

a. an inflammatory disease that may develop as a delayed reaction to insufficiently treated group A beta-

hemolytic streptococcal infection.

b. inflammation of the myocardium caused by viral, bacterial, or fungal infections or as a result of systemic

diseases such as rheumatic fever.

c. drooping of one or both cusps of the mitral valve back into the left atrium during ventricular systole,

resulting in incomplete closure of the valve and mitral insufficiency.

d. alife-threatening condition resulting when myocardial tissue is destroyed in areas of the heart deprived of

adequate blood supply due to occlusion of one of more of the coronary arteries.

2. If Mrs. Reddick asks the health care worker about congestive heart failure, he will base this response on his knowl-
edge that congestive heart failure would result in which of the following clinical manifestations?

a
b.
c
d

. edema of the lower extremities and shortness of breath
anemia, infection, and small bruises

. intermittent claudication and altered peripheral pulses

. one pale, cold, swollen extremity with a palpable cordlike vessel

3. Mrs. Reddick may be concerned about the mortality rate for myocardial infarctions. Which of the follow-
ing responses by the health care worker would be correct? The mortality rate for myocardial infarctions is
approximately:

a
b
c
d

. 10%, with most deaths occurring one to two weeks after the onset of the attack
. 20%, with most deaths occurring within the first 72 hours of the attack

. 35%, with most deaths occurring within the first 12 hours of the attack

. 50%, with the most deaths occurring within the first 3 hours of the attack

. Mrs. Reddick may want the health care worker to explain what treatment was instituted when she first entered

the hospital. After reviewing Mrs. Reddick’s chart from the acute care hospital, the health care worker would
explain to her that the following are the priorities in treatment just after a patient experiences a myocardial
infarction. Initial treatment includes:

a.

b.

completing blood cultures and then administering two different antibiotics intravenously to destroy the
invading organisms.

administration of salicylates to reduce fever and joint pain and antibiotics to ensure that no traces of group
A streptococci remain in the body.

administration of analgesics, complete bed rest with elevation of the affected extremity, and application of
warm compresses.

minimizing damage to the heart muscle by relieving pain, providing rest, stabilizing the heart rhythm, and
reducing the workload of the heart.
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5. The health care worker may ask Mrs. Reddick about the symptoms she remembers the night she went to the
emergency room. Which of the following best describes the typical symptoms of a myocardial infarction?

a. pain, swelling, and muscle cramps with a feeling of heaviness in the left leg along with palpable distended
veins.

b. numbness, tingling, and pain (along with a pale color of the fingers on the left hand), followed by cyanosis
and then redness.

c. prolonged heavy pressure or squeezing pain in the center of the chest sometimes radiating down the left
shoulder to the fourth and fifth fingers.

d. lower extremities turn pale when elevated and cyanotic when allowed to dangle, along with unequal
strength of pulses.

Number correct %

X 20 points/correct answer: Your score
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OVERVIEW /,

The respiratory system is responsible for the exchange of gases between the
body and the air, a process called respiration. The respiratory system, along
with the cardiovascular system, provides oxygen to the body cells for energy and
removes carbon dioxide (a waste product of cellular metabolism) from the body
cells. This is accomplished by two processes: external respiration and internal
respiration.

In external respiration, oxygen is inhaled into the lungs (when you breathe in),
passing through the capillaries of the lungs (alveoli) into the pulmonary blood-
stream. Carbon dioxide passes from the blood through the same capillaries into the
lungs and is exhaled (as you breathe out).

In internal respiration, the oxygen you inhale circulates from the pulmonary
bloodstream in the lungs, back through the heart, to the systemic bloodstream
(which carries it all the way to the body cells). At the cellular level, the oxygen
passes through the capillaries into the individual tissue cells (where it is used
for energy). In exchange, carbon dioxide passes from the tissue cells into the
capillaries and travels through the bloodstream for removal from the body via
the lungs (from the tissues, via the bloodstream, to the heart, to the lungs). In
addition to providing for the exchange of gases between the body and the air,
the organs of the respiratory system are also responsible for producing sound
and assisting in the body’s defense against foreign materials.

Anatomy and Physiology

The respiratory system consists of a series of tubes or airways that transport air into
and out of the lungs. The respiratory system is divided into the upper respiratory tract
(consisting of the nose, pharynx, and larynx) and the lower respiratory tract (consisting
of the trachea, bronchi, and lungs). A discussion of these structures, and the processes
of respiration they support, follows. See Figure 11-1.

Nose

Air enters the body through the (1) nose and mouth. The external portion of the nose
is composed of cartilage and bone covered with skin. The entrance to the nose is known
as the nostrils or nares. As the air enters through the nose, it passes into the (2) nasal
cavity, which is divided into left and right chambers by a dividing wall called the
septum. Air passing through these chambers also passes through the (3) paranasal
sinuses, which are hollow areas or cavities within the skull that communicate with
the nasal cavity. The internal nose and the sinuses are lined with mucous membranes,
which help to warm and filter the air as it enters the respiratory system. Hairlike
projections on the mucous membranes, called cilia, sweep dirt and foreign mate-
rial toward the throat for elimination. Because the hollow cavities of the paranasal
sinuses are air spaces and not solid bone, they also lighten the skull and enhance the
sound of the voice.
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Pharynx

Once the air passes through the nasal cavity and paranasal sinuses, it reaches the (4) phar-
ynx. The pharynx, or throat, is the airway that connects the mouth and nose to the larynx.
Although the pharynx is a single organ, it is commonly divided into three sections: the
nasopharynx, the upper portion located behind the nose; the oropharynx, the middle por-
tion located behind the mouth; and the laryngopharynx (also known as the hypopharynx),
the lower portion located just behind the larynx.

Located in the nasopharynx are two rounded masses of lymphatic tissue known as the
adenoids (also called the pharyngeal tonsils). The adenoids and the tonsils help to
filter out bacteria and other foreign matter that pass through the area. Hypertrophy
(enlargement) of the adenoids in young children may be great enough to interfere
with the child’s breathing. The child will have a noisy, snoring sound when breath-
ing. The palatine tonsils (more commonly called the tonsils) are located on either

side of the soft palate in the oropharynx. The tonsils are normally enlarged in young
children.

The pharynx is unique in that it serves as a common passageway for both air and
food. As a result of this, there must be a mechanism to prevent food from acciden-
tally entering the respiratory tract. During the act of swallowing, a small flap of
cartilage called the epiglottis covers the opening of the larynx so that food cannot
enter the larynx and lower airways while passing through the pharynx to the lower
digestive structures.

Larynx

Also known as the voice box, the (5) larynx contains the structures that make vocal
sounds possible: the vocal cords. Consisting of two reedlike folds of tissue that
stretch across the larynx, the vocal cords vibrate as air passes through the space
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between them, producing sound (this space is known as the glottis). The high or
low pitch of the voice depends on how tensely the vocal cords are stretched. The
larynx connects the pharynx with the trachea. It is supported by nine cartilages, the
most prominent of which is the thyroid cartilage at the front that forms the Adam’s

apple.

Trachea

The (6) trachea is commonly known as the windpipe. It extends into the chest and
serves as a passageway for air to the bronchi. The trachea lies in front of the esopha-
gus, the tube through which food passes on its way to the stomach. The trachea con-
sists of muscular tissue embedded with 16 to 20 C-shaped rings of cartilage separated
by fibrous connective tissue. These rings of cartilage provide rigidity to the trachea,
which helps keep the tracheal tube open (you can feel these rings of cartilage if you
press your fingers gently against the front of your throat). Without the structural
rigidity, the long tracheal tube could collapse against the pressure of other internal
tissues.

Bronchi

The trachea branches into two tubes called the (7) bronchi (singular: bronchus).
Each bronchus leads to a separate lung and divides and subdivides into progressively
smaller tubes called (8) bronchioles. The bronchioles terminate at the (9) alveoli,
also known as air sacs. The alveoli, known as the pulmonary parenchyma, have very
thin walls that allow for the exchange of gases between the lungs and the blood.

Lungs

The lungs are two cone-shaped spongy organs consisting of alveoli, blood vessels,
elastic tissue, and nerves. Each of the two lungs consists of smaller divisions called
lobes. The left lung has two lobes, whereas the right lung is divided into three lobes. The
uppermost part of the lung is called the apex, and the lower part of the lung is
called the base. The portion of the lung in the midline region where the blood ves-
sels, nerves, and bronchial tubes enter and exit is known as the hilum. The lungs are
surrounded by a double-folded membrane called the pleura. The outer layer of the
pleura, which lines the thoracic cavity, is known as the parietal pleura. The inner
layer of the pleura, which covers the lung, is known as the visceral pleura. The small
space between these membranes, called the pleural space, is filled with a lubricating
fluid that prevents friction when the two membranes slide against each other dur-
ing respiration. The space between the lungs (called the mediastinum) contains the
heart, aorta, trachea, esophagus, and bronchi. In the lungs, the alveoli are surrounded
by a network of tiny blood vessels called capillaries. Figure 11-2 shows the lungs and
supporting structures.

o [ONCEPT CONNECTION®

Experience this concept visually! Watch the Respiration animation on your StudyWAR
CD-ROM.
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Parietal
pleura

Intercostal

muscle ’ Mainstem
- bronchus -

Fioure T1-2 The lungs and supporting structures

Breathing Process

The lungs extend from the collarbone to the diaphragm in the thoracic cavity. The
diaphragm, a muscular partition that separates the thoracic cavity from the abdominal
cavity, aids in the process of breathing. The process of breathing is begun when the
phrenic nerve stimulates the diaphragm to contract and flatten (descend), thus enlarg-
ing the chest cavity. This enlargement of the thoracic cavity that creates a decrease in
the pressure within the thorax and draws air into the lungs is called inhalation (inspira-
tion). When the diaphragm relaxes, it rises back into the thoracic cavity, increasing the
pressure within the thorax. This increase in pressure that causes the air to be forced
out of the lungs is called exhalation (expiration). Figure 11-3 illustrates the increase
and decrease of pressure within the thoracic cavity during the breathing process. (As
you look at Figure 11-3, take a deep breath and hold it momentarily. Can you feel the
enlargement of your chest cavity? As you release your breath, think about the process
and how your chest cavity is now decreasing in size as it forces the air back out through
the respiratory passages.)

Physical FExamination
S The following terms relate to techniques used in the physical examination
of the respiratory system.
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(A)

P

Lung
Heart
< —
I L Diaphragm
Inhalation Expiration

Figure T1-3 Position of diaphragm during (A) inhalation and (B) expiration

inspection
(in-SPEK-shun)

Visual examination of the external surface of the body as well as of
its movements and posture.

palpation
(pal-PAY-shun)

Palpation is the process of examining by application of the hands
or fingers to the external surface of the body to detect evidence of
disease or abnormalities in the various organs. See Figure 11-4.

Figure 11-4 Technique of light palpation

auscultation
(oss-kull-TAY-shun)

Process of listening for sounds within the body, usually to sounds
of thoracic or abdominal viscera, to detect some abnormal condi-
tion or to detect fetal heart sounds. See Figure 11-5.

Auscultation is performed with a stethoscope.

Figure T1-5 Auscultation with bell of stethoscope

percussion
(per-KUH-shun)

Use of the fingertips to tap the body lightly but sharply to
determine position, size, and consistency of an underlying
structure and the presence of fluid or pus in a cavity. See
Figure 11-6.

(B)
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Tapping over a solid organ in the body produces a dull flat sound. Tapping
over an air-filled structure (such as the lungs) produces a clear, hollow
sound. If the lungs are filled with fluid (as in pneumonia) they will in turn
take on a dull flat sound during percussion.

Figure 11-6 Percussion strike

Ly

adenoids

(ADD-eh-noydz)
aden/o = gland
-o0id = resembling

alveoli
(al-VEE-oh-lye)

apex of lung
(AY-peks of lung)

base of lung

bronchi

(BRONG-kigh)
bronch/o = bronchus
-i = plural ending

bronchiole

(BRONG-key-ohl)
bronchi/o = bronchiole
-ole = small or little

capillaries
(CAP-ih-lair-eez)

diaphragm
(DYE-ah-fram)
epiglottis

(ep-ih-GLOT-iss)

glottis
(GLOT-iss)

The following vocabulary words are frequently used when discussing the
respiratory system.

Lymphatic tissue forming a prominence on the wall of the recess of the
nasopharynx.

Air cells of the lungs; known as the pulmonary parenchyma (functional
units of the lungs).

The upper portion of the lung, rising about 2.5 to 5 cm above the
collarbone.

The lowest part of the lung, resting on the diaphragm.

The two main branches leading from the trachea to the lungs, providing
the passageway for air movement.

One of the smaller subdivisions of the bronchial tubes.

Any of the minute (tiny) blood vessels. The capillaries connect the ends
of the smallest arteries (arterioles) with the beginnings of the smallest
veins (venules).

The musculomembranous wall separating the abdomen from the tho-
racic cavity.

A thin leaf-shaped structure located immediately posterior to the root
of the tongue; covers the entrance of the larynx when the individual
swallows.

The sound-producing apparatus of the larynx consisting of the two vo-
cal folds and the intervening space (the epiglottis protects this opening).
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laryngalgia
(lair-ring-GAL-jee-ah)

laryngopharynx

(lah-ring-go-FAIR-inks)
laryng/o = larynx
pharyng/o = pharynx

larynx
(LAIR-inks)

laryng/o = larynx

mediastinum
(mee-dee-ass-TYE-num)

nares
(NAIRZ)

nasopharynx

(nay-zoh-FAIR-inks)
nas/o = nose
pharyng/o = pharynx

oropharynx

(or-oh-FAIR-inks)
or/o = mouth
pharyng/o = pharynx

palatine tonsils
(PAL-ah-tyne TON-sills)

paranasal sinuses
(pair-ah-NAY-sal
SIGH-nuss-ez)

para- = near, beside, beyond,

two like parts
nas/o = nose
-al = pertaining to

parietal pleura

(pah-RYE-eh-tal PLOO-rah)

pleur/o = pleura
-a = noun ending

pharynx
(FAIR-inks)
pharyng/o = pharynx

phrenic nerve
(FREN-ic nerve)

Pain in the larynx.

Lower portion of the pharynx that extends from the vestibule of the lar-
ynx (the portion just above the vocal cords) to the lowermost cartilage
of the larynx.

The enlarged upper end of the trachea below the root of the tongue; the
voice box.

The mass of organs and tissues separating the lungs. It contains the
heart, aorta, trachea, esophagus, and bronchi.

External nostrils.

Part of the pharynx located above the soft palate (postnasal space).

Central portion of the pharynx lying between the soft palate and upper
portion of the epiglottis.

Lymphatic tissue located in the depression of the mucous membrane
of fauces (the constricted opening leading from the mouth and the oral
pharynx) and the pharynx.

Hollow areas or cavities within the skull that communicate with the
nasal cavity.

Portion of the pleura that is closest to the ribs.

Passageway for air from nasal cavity to larynx and food from mouth to
esophagus. Serves both the respiratory and digestive systems; the throat.

The nerve known as the motor nerve to the diaphragm.

phren/o = mind; also refers
to the diaphragm
-ic = pertaining to



pleura

(PLOO-rah)
pleur/o = pleura
-a = noun ending

pleural space

(PLOO-ral space)
pleur/o = pleura
-al = pertaining to

pulmonary parenchyma
(PULL-mon-air-ee
par-EN-kih-mah)
pulmon/o = lung
-ary = pertaining to

septum
(SEP-tum)

thorax
(THOH-raks)

trachea

(TRAY-kee-ah)
trache/o = trachea
-a = noun ending

visceral pleura
(VISS-er-al PLOO-rah)

viscer/o = internal organs
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The double-folded membrane that lines the thoracic cavity.

The space that separates the visceral and parietal pleurae, which con-
tains a small amount of fluid that acts as a lubricant to the pleural
surfaces during respiration.

The functional units of the lungs (for example, the alveoli) which have
very thin walls that allow for the exchange of gases between the lungs
and the blood.

A wall dividing two cavities.

The chest; that part of the body between the base of the neck and the
diaphragm.

A cylinder-shaped tube lined with rings of cartilage (to keep it open)
that is 4.5 inches long, from the larynx to the bronchial tubes; the
windpipe.

Portion of the pleura that is closest to the internal organs.

ts

or

N~

Word Element

alveol/o
alveolar

bronch/o
bronchopneumonia

bronchiol/o
bronchiolar

dlElemen

The following word elements pertain to the respiratory system. As you
review the list, pronounce each word element aloud twice and check the
box after you “say it.” Write the definition for the example term given for
each word element. Use your medical dictionary to find the definitions of
the example terms.

Pronunciation “Say If° Meaning

al-vee-OHL-oh [] alveolus
al-VEE-oh-lar

BRONG-koh L] bronchus

brong-koh new-MOH-nee-ah

brong-kee-OH-loh [ bronchus
brong-kee-OH-lar
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Word Element
epiglott/o
epiglottitis
laryng/o
laryngospasm

nas/o
nasal

orth/o
orthopnea

pector/o
pectoral

pharyng/o
pharyngitis
phren/o

phrenic

pleur/o
pleurisy

pne/o
dyspnea

pneum/o
pneumothorax

pneumon/o
pneumonitis

pulmon/o
pulmonary

rhin/o
rhinorrhea

-scope
nasoscope

sinus/o
sinusitis
thor/a

thoracentesis

thorac/o
thoracocentesis

trache/o
tracheobronchitis

Pronunciation

ep-ih-GLOT-oh
ep-ih-glot-EYE-tis

lair-RING-oh

lair-RING-go-spazm

NAYZ-oh
NAYZ-al

ORTH-oh
or-THOP-nee-ah

PEK-tor-oh
PEK-toh-ral

fair-ING-oh
fair-in-JYE-tis

FREN-oh
FREN-ic

PLOOR-oh
PLOOR-is-ee

NEE-oh
disp-NEE-ah

NEW-moh

new-moh-THOH-raks

new-MOHN-oh
new-mohn-EYE-tis

pull-MON-oh
PULL-mon-air-ee

RYE-noh
rye-noh-REE-ah

SCOHP
NAYZ-oh-scohp

sigh-NUS-oh
sigh-nus-EYE-tis

THO-rah

thoh-rah-sen-TEE-sis

thor-AK-oh

thoh-rah-ko-sen-TEE-sis

TRAY -kee-oh

tray-kee-oh-brong-KIGH-tis

“Say -

[]

N 0 N L

L]

Meaning

epiglottis

larynx

nose

straight

chest

pharynx

mind; also refers to
the diaphragm
pleura

breathing

lungs; air

lungs; air

lungs

nose

an instrument used
to view

sinus

chest

chest

trachea
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nd Symptoms

__| apnea
(ap-NEE-ah)
a- = without, not
-pnea = breathing

[] bradypnea

(brad-ip-NEE-ah)
brady- = slow
-pnea = breathing

[] cough

Listening carefully to the signs and symptoms presented by the patient and
reporting them accurately to the physician will help diagnose and treat the
patient more effectively. Although many signs and symptoms are relatively
nonspecific (i.e., they occur in several different respiratory conditions),
they nevertheless point to certain types of abnormalities and thus provide
clues about the patient’s illness.

A knowledge of the signs and symptoms along with their definitions will
enhance your skills as a history taker. The patient will not necessarily
tell you the specific word, but will describe the term in his or her own
words. As you study the following terms, write each definition and word a
minimum of three times, pronouncing the word aloud each time. Note
that the word and the basic definition are in bold print. A more detailed
description follows most words. Once you have mastered each word to
your satisfaction, check the box beside the word.

Apnea is a temporary cessation of breathing; “without breathing.”

May be a result of reduction in stimuli to the respiratory center, as in
over-breathing (in which the carbon dioxide content of the blood is
reduced), or from failure of respiratory center to discharge impulses—as
when the breath is held voluntarily.

Abnormally slow breathing.

Bradypnea is evidenced by a respiratory rate slower than 12 respirations per
minute. It could indicate neurological or electrolyte disturbance or infec-
tion; or it may indicate a protective response to pain, as in the pain of pleu-
risy. It may also indicate that the patient is in excellent physical fitness.

A forceful and sometimes violent expiratory effort preceded by a
preliminary inspiration. The glottis is partially closed, the acces-
sory muscles of expiration are brought into action, and the air is
noisily expelled.

Most coughs are due to irritation of the airways (e.g., by dust, smoke, or
mucus) or to infection. A cough may be described as brassy, bubbling,
croupy, hacking, harsh, hollow, loose, metallic, nonproductive, productive,
rasping, rattling, or wracking. The type of cough and the nature, color, and
quantity of any sputum produced can be suggestive of the underlying cause.

Types of Coughs

¢ Nonproductive, unproductive: Not effective in bringing up sputum;
“dry cough”

¢ Productive: Effective in bringing up sputum; “wet cough”

Types of Sputum

¢ Mucoid: resembling mucus

¢ Mucopurulent: containing mucus and pus
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] cyanosis

(sigh-ah-NOH-sis)
-cyan/o = blue
-0sis = condition

] dysphonia
(diss-FOH-nee-ah)
dys- = bad, difficult, painful,
disordered
phon/o = sound
-ia = condition

] dyspnea
(disp-NEE-ah)
dys- = bad, difficult, painful,
disordered
-pnea = breathing

] epistaxis
(ep-ih-STAKS-is)

L] expectoration
(ex-pek-toh-RAY-shun)

] hemoptysis

(hee-MOP-tih-sis)
hem/o = blood
-ptysis = spitting

[] hypercapnia
(high-per-KAP-nee-ah)
hyper- = excessive

-capnia = (condition of) carbon
dioxide content in the
blood

¢ Purulent: containing pus

@ Serous: resembling serum; containing a thin, watery fluid

Slightly bluish, grayish, slatelike, or dark discoloration of the skin
due to presence of abnormal amounts of reduced hemoglobin in the
blood.

Bluish discoloration of the skin and mucous membranes, especially the
lips, tongue, and fingernail beds.
Difficulty in speaking; hoarseness.

Occurs when the larynx becomes inflamed as a result of infection or
overuse.

Air hunger resulting in labored or difficult breathing, sometimes
accompanied by pain.

Normal when due to vigorous work or athletic activity. Audible labored
breathing, distressed anxious expression, dilated nostrils, protrusion of
abdomen and expanded chest, gasping, and marked cyanosis are among
the symptoms of someone with dyspnea.

Hemorrhage from the nose; nosebleed.

Epistaxis may be caused by a blow to the nose, fragile blood vessels, high
blood pressure, or dislodging of crusted mucus, or may be secondary to
local infections or drying of the nasal mucous membrane.

The act of spitting out saliva or coughing up materials from the air
passageways leading to the lungs.

The expulsion of mucus or phlegm from the throat or lungs.

Hemoptysis is expectoration of blood arising from the oral cavity,
larynx, trachea, bronchi, or lungs.

Increased amount of carbon dioxide in the blood.

Hypercapnia results from inadequate ventilation or from great differences
between ventilation and perfusion of the blood.



L] hypoxemia
(high-pox-EE-mee-ah)
hyp- = under, below, beneath,
less than normal
ox/0 = oxygen
-emia = blood condition

hypoxia
(high-P0X-ee-ah)
hyp- = under, below, beneath,
less than normal
ox/o = oxygen
-ia = condition

| Kussmaul respirations
(KOOS-mowl)

[] orthopnea

(or-THOP-nee-ah)
orth/o = straight
-pnea = breathing

[] pleural rub

(PLOO-ral rub)
pleur/o = pleura
-al = pertaining to

|| rales

(RALZ)

" | rhinorrhea
(rye-noh-REE-ah)

rhin/o = nose

-rrhea = discharge; flow
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Insufficient oxygenation of arterial blood.

Hypoxemia is occasionally associated with decreased oxygen content.

Deficiency of oxygen.

Hypoxia is the state of having an inadequate supply of oxygen to the
tissues, usually due to hypoxemia.

Kussmaul respirations are a very deep, gasping type of respiration
associated with severe diabetic acidosis.

This hyperventilation (with very deep, but not labored, respirations)
represents the body’s attempt to decrease acidosis—counteracting the
effect of the ketone buildup that occurs with diabetic acidosis.

Respiratory condition in which there is discomfort in breathing in
any but erect, sitting, or standing position.

Symptoms of orthopnea include slow or rapid respiratory rate; sitting
or standing posture necessary to breathe properly; muscles of respiration
forcibly used; patients feel necessity of bracing themselves to breathe.
Anxious expression, cyanotic face; struggle to inhale and exhale.

Friction rub caused by inflammation of the pleural space.

The sound is heard on auscultation.

An abnormal sound heard on auscultation of the chest, produced by
passage of air through bronchi that contain secretion or exudate or
that are constricted by spasm or a thickening of their walls, also
known as crackle.

The sound is a crackling sound similar to that of moisture crackling in
a tube as air passes through it. The crackles are heard on auscultation,
usually during inhalation. Rales may be described as bibasilar, bubbling,
coarse, crackling, crepitant, post-tussive, moist, or sticky.

Rhinorrhea is thin, watery discharge from the nose.
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| rhonchi Rales or rattlings in the throat, especially when it resembles snoring.
(RONG-kigh)
Loud, coarse, rattling sounds produced by passage of air through
obstructed airways. The sounds are heard on auscultation. Rhonchi may
be described as coarse, high pitched, humming, low pitched, musical,
post-tussive, sibilant (hissing), sonorous (loud), or whistling.

|| sneeze To expel air forcibly through the nose and mouth by spasmodic con-
traction of muscles of expiration due to irritation of nasal mucosa.

The sneeze reflex may be produced by a great number of stimuli. Placing
a foot on a cold surface will provoke a sneeze in some people, whereas
looking at a bright light or sunlight will cause it in others. Firm pres-
sure applied to the middle of the upper lip and just under the nose will
sometimes prevent a sneeze that is about to occur.

(| stridor Harsh sound during respiration; high pitched and resembling the
(STRIGH-dor) blowing of wind, due to obstruction of air passages.

Stridor is heard without the aid of a stethoscope, usually during inhalation.

|| tachypnea Abnormal rapidity of breathing.

(tak-ip-NEE-ah)
tachy- = rapid Nervous tachypnea is evidenced by a respiratory rate of 40 or more
-pnea = breathing respirations per minute. It occurs in hysteria and neurasthenia. If pro-

longed, it will cause excess loss of carbon dioxide and the hyperventila-
tion syndrome will develop (fall in blood pressure, vasoconstriction;
sometimes fainting). Immediate treatment involves having the patient
breathe into a paper bag until the carbon dioxide content of the blood
has an opportunity to return to normal. It is important to keep the
patient calm and reassured.

| wheeze A whistling sound or sighing sound resulting from narrowing of the
(HWEEZ) lumen of a respiratory passageway.

The wheeze is often heard without the aid of a stethoscope, usually
during exhalation. Wheezing occurs in asthma, croup, hay fever, mitral
stenosis, and pleural effusion. It may result from presence of tumors,
foreign obstructions, bronchial spasm, tuberculosis, obstructive emphy-
sema, or edema.

The pathological conditions are also divided into upper respiratory con-
ditions and lower respiratory conditions. As you study the pathological
conditions of the respiratory system, note that the basic definition is in
bold print—followed by a detailed description in regular print. The pho-
netic pronunciation is directly beneath each term, as well as a breakdown
of the component parts of the term where applicable.

Pathological Conditions




coryza
(kor-RYE-zuh)

croup
(KROOP)

diphtheria
(diff-THEER-ree-uh)

laryngitis

(Lair-in-JYE-tis)
laryng/o = larynx
-itis = inflammation

pertussis
(per-TUH-sis)
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Upper Respiratory Conditions

Coryza is inflammation of the respiratory mucous membranes known
as rhinitison the common cold. The term common cold is usually used
when referring to symptoms of an upper respiratory tract infection.

The patient may experience nasal discharge and obstruction, sore throat,
sneezing, general malaise, fever, chills, headache, and muscle aches. A
cough may also accompany a cold. The symptoms may last a week or more
and usually occur without fever.

A childhood disease characterized by a barking cough, hoarseness,
tachypnea, inspiratory, stridor, and laryngeal spasm.

The symptoms of croup can be dramatic and anxiety-producing to the par-
ent and the child. It is important to approach the child and parents in a calm
manner to reduce fears and anxiety. Treatment includes providing a high-
humidity atmosphere with cool moisture (cool mist vaporizer) and rest to
relieve the symptoms. Croup may result from an acute obstruction of the
larynx caused by an allergen, foreign body, infection, or new growth.

Serious infectious disease affecting the nose, pharynx, or larynx—
usually resulting in sore throat, dysphonia, and fever. The disease
is caused by the bacterium Corynebacterium diphtheriae, which
forms a white coating over the affected airways as it multiplies.

The bacterium releases a toxin into the bloodstream that can quickly
damage the heart and nerves, resulting in heart failure, paralysis, and
death. Diphtheria is uncommon in countries such as the United States,
where a vaccine against the disease is routinely given to children. This
immunization is one of the components of the DPT immunization.

Inflammation of the larynx, usually resulting in dysphonia
(hoarseness), cough, and difficulty swallowing.

Laryngitis commonly occurs as a result of abuse of the voice (as in laryngitis
that often accompanies football games) and as part of an upper respiratory
tract infection (but may also be the result of chronic bronchitis or chronic
sinusitis). Acute laryngitis includes scratchy throat, hoarseness or complete
loss of voice (aphonia), as well as severe cough. Treatment for laryngitis
includes resting the voice, avoiding irritants such as smoking, and cool mist
vaporizer.

An acute upper respiratory infectious disease, caused by the
bacterium Bordetella pertussis “whooping cough”,

Occurring mainly in children and infants, the early stages of pertussis
are suggestive of the common cold (with slight elevation of fever, sneez-
ing, rhinitis, dry cough, irritability, and loss of appetite). As the disease
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pharyngitis

(fair-in-JYE-tis)
pharyng/o = pharynx
-itis = inflammation

rhinitis
(rye-NYE-tis)
rhin/o = nose
-itis = inflammation

sinusitis

(sigh-nus-EYE-tis)
sinus/o = sinus
-itis = inflammation

tonsillitis

(ton-sill-EYE-tis)
tonsill/o = tonsils
-itis = inflammation

progresses (approximately two weeks later), the cough is more violent and
consists of a series of several short coughs—followed by a long drawn
inspiration during which the typical whoop is heard. The coughing epi-
sode may be severe enough to cause vomiting. If diagnosed early, pertussis
can be treated with oral antibiotics. Otherwise, antibiotics are ineffective
and treatment (when needed) consists of supportive care such as the
administration of sedatives to reduce coughing and oxygen to facilitate
respiration. Pertussis may be prevented by immunization of infants begin-
ning at three months of age. This immunization is one of the components
of the DPT immunization.

Inflammation of the pharynx, usually resulting in sore throat. See
Figure 11-7.

Pharyngitis is usually caused by viral infection, but can also be caused by
bacterial infection or other factors. In acute pharyngitis, the patient has
fiery red pharyngeal membranes, swollen tonsils flecked with exudate,
and the cervical lymph nodes are enlarged and tender. The patient usually
experiences fever, malaise, and sore throat. When the causative organism is
the group A streptococcus, the acute pharyngitis is termed strep throat.

Figure 11-7 Streptococcal pharyngitis (Courtesy of the Centers for Disease
Control and Prevention [CDC])

Inflammation of the mucous membranes of the nose, usually
resulting in obstruction of the nasal passages, rhinorrhea, sneez-
ing, and facial pressure or pain, also known as coryza.

Rhinitis is often caused by viral infection, but can also be caused by allergy
or other factors.

Inflammation of a sinus, especially a paranasal sinus.

Sinusitis usually results in pain and a feeling of pressure in the affected
sinuses. A purulent nasal discharge is also common. Acute sinusitis fre-
quently develops as a result of a common cold, or allergy, or as a complica-
tion of an uppper respiratory infection. Treatment of sinusitis includes
antibiotics to control the infection, decongestants to decrease the swelling
in the nasal mucosa, and analgesics to relieve the pain in the area.

Inflammation of the palatine tonsils, located in the area of the
oropharynx.

Symptoms include sore throat, fever, snoring, and difficulty in swallowing.
The tonsils appear enlarged and red with yellowish exudate. Acute tonsillitis
has a sudden onset accompanied by fever and chills. The patient may experi-
ence malaise and headache in addition to the general symptoms. Treatment
includes bed rest, liquid diet, antipyretics, analgesics, and saline gargles.
Antibiotic therapy may be indicated, depending on the causative organism.



asthma
(AZ-mah)

bronchiectasis
(brong-key-EK-tah-sis)
bronchi/o = bronchus

bronchitis

(brong-KIGH-tis)
bronch/o = bronchus; airway
-itis = inflammation
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Lower Respiratory Conditions

Paroxysmal dyspnea accompanied by wheezing caused by a spasm
of the bronchial tubes or by swelling of their mucous membrane.

No age is exempt, but asthma occurs most frequently in childhood or
early adulthood. Asthma differs from other obstructive lung diseases
in that it is a reversible process. The attack may last from 30 minutes
to several hours. In some circumstances the attack subsides spontane-
ously. The asthmatic attack starts suddenly with coughing and a sensa-
tion of tightness in the chest. Then slow, laborious, wheezy breathing
begins. Expiration is much more strenuous and prolonged than inspi-
ration and the patient may assume a “hunched forward” position in an
attempt to get more air. Recurrence and severity of attacks are greatly
influenced by secondary factors, by mental or physical fatigue, by
exposure to fumes, by endocrine changes at various periods in life, and
by emotional situations. Acute attacks of asthma may be relieved by a
number of drugs, such as epinephrine. Status asthmaticus is a severe
asthma attack that is unresponsive to conventional therapy and lasts
longer than 24 hours; it is considered a medical emergency.

Chronic dilatation of a bronchus or bronchi, with secondary
infection that usually involves the lower portion of the lung.

The infection damages the bronchial wall, causing loss of its supporting
structure and producing thick sputum that may ultimately obstruct the
bronchi. The bronchial walls become permanently distended by severe
coughing. Symptoms of bronchiectasis include chronic cough, the pro-
duction of purulent sputum in copious amounts, hemoptysis in a high
percentage of patients, and clubbing of the fingers. The patient is also
subject to repeated pulmonary infections.

Inflammation of the mucous membrane of the bronchial tubes.
Infection is often preceded by the common cold.

The patient may experience a productive cough, sometimes accompanied
by wheezing, dyspnea, and chest pain. Acute bronchitis is usually caused
by viral infection, but can also be caused by bacterial infection or airborne
irritants such as smoke and pollution. In most cases, it resolves without
treatment. If a bacterial infection is suspected, the patient may be treated
with oral antibiotics, bed rest, increased intake of fluids, antipyretics and
analgesics, and cool mist vaporizer.

Chronic bronchitis is primarily associated with cigarette smoking or
exposure to pollution. The smoke irritates the airways, resulting in
inflammation and hypersecretion of mucus. In chronic bronchitis, the
productive cough is present for at least three months of two consecutive
years. Treatment consists of having the patient who smokes stop smoking,
prescribed bronchodilators and treating with antibiotics as necessary.
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bronchogenic carcinoma

(brong-koh-JEN-ic car-sin-OH-mah)
bronch/o = bronchus, airway
-genic = pertaining to formation;

producing
carcin/o = cancer
-oma = tumor

emphysema
(em-fih-SEE-mah)

alveolar
structure

Figure 11-8 Emphysema

empyema
(em-pye-EE-mah)

hyaline membrane disease

(HIGH-ah-lighn membrane dih-ZEEZ)

A malignant lung tumor that originates in the bronchi; lung cancer.

Bronchogenic carcinoma is usually associated with a history of cigarette
smoking. It is increasing at a greater rate in women than in men and now
exceeds breast cancer as the most common cause of cancer deaths in
women. Symptoms of bronchogenic (lung) cancer include (but may not
be limited to) a persistent cough, blood-streaked sputum (hemoptysis),
chest pain, and voice change. Survival rate for lung cancer is low due to
usually significant metastasis at the time of diagnosis. More than one-half
of the tumors are advanced and inoperable when diagnosed.

A chronic pulmonary disease characterized by increase beyond the
normal in the size of air spaces distal to the terminal bronchiole,
either from dilation of the alveoli or from destruction of their
walls. See Figure 11-8.

This nonuniform pattern of abnormal permanent distention of the
air spaces appears to be the end stage of a process that has progressed
slowly for many years. By the time the patient develops the symptoms of
emphysema, pulmonary function is often so impaired that it is
irreversible.

The major cause of emphysema is cigarette smoking. The person with
emphysema has a chronic obstruction (increase in airway resistance) to the
inflow and outflow of air from the lungs. The lungs lose their elasticity and
are in a chronic state of hyperexpansion, making expiration of air more
difficult. The act of expiration then becomes one of active muscular
movement to force the air out. The patient takes on a “barrel chest”
appearance due to the loss of elasticity of lung tissue, becoming increasingly
short of breath.

Treatment for emphysema is directed at improving the quality of life for
the patient and to slow the progression of the disease. This may involve
measures to improve the patient’s ventilation (with the use of
bronchodilators and medicine to thin the mucous secretions), as well
as administration of medications to treat any infection present and the
administration of oxygen to treat the hypoxia that may be present.

Pus in a body cavity, especially in the pleural cavity (pyothorax);
usually the result of a primary infection in the lungs.

The patient has fever, night sweats, pleural pain, dyspnea, anorexia, and
weight loss. Empyema is treated with antibiotic therapy and aspiration of
pleural fluid.

Also known as respiratory distress syndrome (RDS) of the premature
infant, hyaline membrane disease is severe impairment of the func-
tion of respiration in the premature newborn. This condition is
rarely present in a newborn of greater than 37 weeks’ gestation or
in one weighing at least 5 pounds.



influenza
(in-floo-EN-zah)

lung abscess
(lung AB-sess)

pleural effusion
(PLOO-ral eh-FY00-zhun)
pleur/o = pleura
-al = pertaining to

Fluid

pleuritis (pleurisy)
(ploor-EYE-tis) (PLOOR-ih-see)
pleur/o = pleura
-itis = inflammation
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Shortly after birth, the premature infant will have a low Apgar score and
will develop signs of acute respiratory distress due to atelectasis of the
lung. Tachypnea, tachycardia, retraction of the rib cage during inspiration,
cyanosis, and grunting during expiration will be present.

A highly contagious viral infection of the respiratory tract
transmitted by airborne droplet infection; also known as the flu.
Influenza can occur in isolated cases or can be epidemic. The incu-
bation period is usually one to three days after exposure.

Symptoms of the flu include sore throat, cough, fever, muscular pains, and
generalized weakness. The onset is usually sudden, with the individual
experiencing fever, chills, respiratory symptoms, headache, muscle pain,
and extreme tiredness.

Treatment for influenza is symptomatic and involves bed rest, plenty of flu-
ids, and medications for pain. Recovery usually occurs within 3 to 10 days.
Yearly vaccination with the current prevailing strain of influenza virus is
recommended for elderly or debilitated individuals.

A localized collection of pus formed by the destruction of lung
tissue and microorganisms by white blood cells that have migrated
to the area to fight infection.

A lung abscess usually produces pneumonialike symptoms and a pro-
ductive cough with blood, purulent, or foul-smelling sputum. Most lung
abscesses occur because of aspiration of nasopharyngeal or oropharyngeal
material.

Accumulation of fluid in the pleural space, resulting in compression
of the underlying portion of the lung, with resultant dyspnea. See
Figure 11-9.

Pleural effusion is usually secondary to some other disease. Normally, the
pleural space contains a small amount of fluid that acts as a lubricant to
the pleural surfaces during respiration. With pleural effusion, a significant
amount of fluid may accumulate in the pleural space. The presence of
the fluid is confirmed by chest X-ray, ultrasound, physical examination,
and thoracentesis. Treatment is designed to prevent fluid collection from
recurring in the pleural space and to relieve the discomfort and dyspnea
experienced by the patient.

Figure 11-9 Pleural effusion
Inflammation of both the visceral and parietal pleura.

The pleura is the double-folded membrane that lines the thoracic cavity,
with the parietal pleura being the side closest to the ribs and the visceral
pleura being the side closest to the internal organs. The pleurae are
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pneumonia

(new-MOH-nee-ah)
pneumon/o = lungs, air
-ia = condition

pneumothorax

(new-moh-THOH-racks)
pneum/o = lungs, air
-thorax = chest

pulmonary edema
(PULL-mon-air-ree eh-DEE-mah)
pulmon/o = lung
-ary = pertaining to

moistened with a serous secretion that reduces friction during respiratory
movements of the lungs.

When these two membranes become inflamed (due to pleurisy) and rub
together during respiration (particularly inspiration), the patient experiences
a severe, sharp, “knifelike” pain. The pleural rub can be heard on auscultation.
Pleuritis may be primary or secondary as a result of some other condition.

Inflammation of the lungs caused primarily by bacteria, viruses,
and chemical irritants.

The most common bacterial pneumonia, pneumococcal pneumonia,
is caused by the bacterium Streptococcus pneumonia. In certain situa-
tions, pneumonia is caused by other microorganisms or by other lung
irritants. For example, people with severely impaired immune systems
(e.g., those with acquired immune deficiency syndrome [AIDS] or certain
types of cancer) are susceptible to pneumocystis pneumonia—a type of
pneumonia caused by the protozoal parasite Pneumocystis carinii.
Pneumocystis pneumonia is life threatening in susceptible patients.

Mild cases of pneumonia may resolve without treatment. Moderate cases
are often treated with oral antibiotics, whereas severe cases often require
hospitalization and treatment with intravenous antibiotics. If the patient
has developed complications, these may need to be treated as well.

A collection of air or gas in the pleural cavity. The air enters as the
result of a perforation through the chest wall or the pleura cover-
ing the lung (visceral pleura), causing the lung to collapse. See
Figure 11-10.

The symptoms of a spontaneous pneumothorax are sudden sharp pain,
dyspnea, and cough. Pain may be referred to the shoulder. The major-
ity of cases are mild and require only rest. A pneumothorax, if severe
enough, can collapse the lung and shift the heart and the great vessels and
trachea toward the unaffected side of the chest due to the pressure that
builds up within the pleural space (tension pneumothorax). This type of
pneumothorax would require immediate medical attention to increase the
oxygen supply to the patient and to reexpand the lung.

Figure 11-10 Pneumothorax

Swelling of the lungs caused by an abnormal accumulation of fluid
in the lungs, either in the alveoli or the interstitial spaces.

The most common cause of pulmonary edema is congestive heart failure. The
pulmonary congestion occurs when the pulmonary vessels receive more
blood from the right ventricle of the heart than the left ventricle can
accommodate and remove. This congestion (or backup of fluid) causes the
fluid to leak through the capillary walls and permeate into the airways, creat-
ing a sudden onset of breathlessness and a sense of suffocation. The patient’s
nailbeds become cyanotic and the skin becomes gray. As the condition pro-
gresses, breathing is noisy and moist. The patient needs immediate medical
attention—it is a medical emergency.



pulmonary embolism
(PULL-mon-air-ree EM-boh-lizm)
pulmon/o = lung
-ary = pertaining to
embol/i = to throw
-ism = condition

pulmonary heart disease
(cor pulmonale)
(PULL-mon-air-ree heart dih-ZEEZ)
(cor pull-mon-ALL-ee)

pulmon/o = lung

-ary = pertaining to

sudden infant death syndrome
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The obstruction of one or more pulmonary arteries by a thrombus
(clot) that dislodges from another location and is carried through
the venous system to the vessels of the lung.

The onset of a pulmonary embolism is sudden. The most common
symptom is chest pain, followed by dyspnea and tachypnea. A massive
embolism blocking the pulmonary artery can produce extreme dyspnea;
sudden substernal pain; rapid, weak pulse; shock; fainting (syncope); and
sudden death. Massive pulmonary embolism is a true medical emergency
because the patient’s condition tends to deteriorate rapidly. Most patients
who die from a pulmonary embolism do so within the first two hours after
the embolism.

Pulmonary heart disease (cor pulmonale) is hypertrophy of the
right ventricle of the heart (with or without failure) resulting from
disorders of the lungs, pulmonary vessels, or chest wall; heart fail-
ure resulting from pulmonary disease.

The pulmonary disease reduces proper ventilation to the lungs, resulting
in increased resistance in the pulmonary circulation. This, in turn, raises
the pulmonary blood pressure. Cor pulmonale develops because of the
pulmonary hypertension that causes the right side of the heart to work
harder to pump the blood against the resistance of the pulmonary vas-
cular circulation, thus creating hypertrophy of the right ventricle of the
heart.

Chronic obstructive pulmonary disease (COPD), the most frequent cause
of cor pulmonale, produces shortness of breath and cough. The patient
develops edema of the feet and legs, distended neck veins, an enlarged
liver, pleural effusion, ascites, and a heart murmur.

Treatment is related to treating the underlying cause of cor pulmo-
nale and is often a long-term process. In the case of COPD, treatment
involves improving the patient’s ventilation (airways must be dilated
to improve gas exchange within the lungs). The improved transport
of oxygen to the blood and body tissues will reduce the strain on the
pulmonary circulation, thus relieving the pulmonary hypertension that
leads to cor pulmonale.

The completely unexpected and unexplained death of an apparently
well, or virtually well, infant. SIDS, also known as crib death, is the
most common cause of death between the second week and first
year of life.

In the United States, SIDS is responsible for the deaths of approximately
7,000 infants each year. This worldwide syndrome occurs more frequently
in the third and fourth months of life, in premature infants, in males, and
in infants living in poverty. The deaths usually occur during sleep and are
more likely to happen in winter than in summer. Infants at risk for SIDS are
monitored during their sleep and are sometimes placed on an apnea alarm
mattress designed to sound an alarm when the infant lying on it ceases to
breathe.
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tuberculosis
(too-ber-kyoo-LOH-sis)

anthracosis

(an-thrah-KOH-sis)
anthrac/o = coal
-0sis = condition

An infectious disease caused by the tubercle bacillus Mycobacterium
tuberculosis and characterized by inflammatory infiltrations, forma-
tion of tubercles, and caseous (cheeselike) necrosis in the tissues
of the lungs. Other organ systems may also be infected.

This necrotic area of the lung, also known as a cavitation, usually appears
in the apex of the lung. (It resembles an area shaded by a piece of chalk
being rubbed on its side, in a circular motion on a chalkboard.)

In humans, the primary infection usually consists of a localized lesion
and regional adenitis. From this state, lesions may heal by fibrosis and
calcification and the disease exists in an arrested or inactive state.

Tuberculosis is spread by droplet infection. When bacteria-containing drop-
lets sneezed or coughed into the air by an infected individual are inhaled by
an uninfected individual, the bacterium usually settles in the lungs and lies
dormant until the immune system is weakened. Then it multiplies, resulting
in coughing (productive cough), chest pain, dyspnea, fever, night sweats, and
poor appetite. The sputum may have a greenish tinge to it.

Diagnosis of tuberculosis usually includes a tuberculin skin test (PPD) and
a chest X-ray. A positive skin test will indicate the need for a diagnostic chest
X-ray to determine the presence of active lesions. Sputum tests will also be
performed to check for the presence of acid-fast bacillus. Tuberculosis is
treated with a prolonged (9 to 12 months) course of antibacterial/antibiotic
medications and vitamins. Resistance to prescribed medications can result if
the treatment regimen is not completed and the patient is re-infected.

Work-related Pathological Conditions

Lung diseases can occur in a variety of occupations as a result of exposure
to dusts and gases. The effect of inhaling these materials depends on the
nature of the material being inhaled and the length of exposure to the
material, as well as to the worker’s susceptibility. In today’s occupational
environment, every effort is made by the employer to protect the employee
from exposure to hazardous materials. Employees must be informed
about all hazardous and toxic substances in their workplace. In addition,
they must be educated as to the particular materials to which they will be
exposed as well as to the proper methods of protection.

The Occupational Safety and Health Act (OSHA) provides guidelines for
protecting the safety and health of individuals in industrial and medi-
cal settings. There are various other governmental agencies that enforce
controls on the workplace for the protection of the employee. The
following terms relate to occupational lung diseases.

Anthracosis is the accumulation of carbon deposits in the lungs
due to breathing smoke or coal dust (black lung disease); also
called coal worker’'s pneumoconiosis.

As the disease progresses, the bronchioles and alveoli become clogged
with coal dust, which leads to the formation of the “coal macule”



asbestosis
(as-beh-STOH-sis)

byssinosis
(bis-ih-NOH-sis)

silicosis
(sill-ih-KOH-sis)
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(blackish dots on the lung). The macules enlarge, causing the weak-
ened bronchiole to dilate—with subsequent development of a focal
emphysema (a form of pulmonary emphysema associated with
inhalation of environmental dusts, producing dilation of the terminal
and respiratory bronchioles).

Asbestosis is a lung disease resulting from inhalation of asbestos
particles.

Exposure to asbestos has been associated with the later development of
cancer of the lung, especially mesothelioma. The latency period may be
20 years or more.

A lung disease resulting from inhalation of cotton, flax, and hemp;
also known as brown lung disease.

Byssinosis is characterized by wheezing and tightness in the chest. The
disease does not occur in textile workers who work with cotton after it is
bleached.

Silicosis is a lung disease resulting from inhalation of silica
(quartz) dust, characterized by formation of small nodules.

With the passage of time and exposure, the nodules enlarge and grow
together forming dense masses. The lung eventually becomes unable to
expand fully, and secondary emphysema may develop. Exposure to silica
dust for 10 to 20 years is usually required before silicosis develops and
shortness of breath is evident.

Diagnostic Techniques, Treatments, and Procedures

bronchoscopy
(brong-K0SS-koh-pee)
bronch/o = bronchus, airway
-scopy = process of viewing

Bronchoscopy is the examination of the interior of the bronchi
using a lighted, flexible tube known as a bronchoscope (or
endoscope).

The tube is inserted into the bronchi via the nose, pharynx, larynx, and
trachea to visually examine the trachea and major bronchi with their
branchings. A bronchoscopy may be performed to remove a foreign
body, to improve air passage by suctioning out obstructions such as a
mucus plug, to obtain a biopsy and/or secretions for examination, and
to observe the air passages for signs of disease. As with most endoscopes,
tiny forceps or other instruments can be passed through a laryngo-
scope or bronchoscope to obtain fluid/tissue specimens for laboratory
analysis. See Figure 11-11.
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Bronchoscope
Radiopaque dye
/injected through tube
Trachea

Bronchus

Figure T1-11 Fiberoptic bronchoscopy

A < P (Posteroanterior)

Chest

PA X-ray

Film

Figure 11-12 Posteroanterior view of chest

chest X-ray

The use of high-energy electromagnetic waves passing through the
body onto a photographic film, to produce a picture of the internal
structures of the body for diagnosis and therapy.

The chest X-ray allows the physician to visualize sites of abnormal density,
such as collections of fluid or pus. Figure 11-12 illustrates the normal
posteroanterior (PA) view of the chest.

laryngoscopy
(lar-in-GOSS-koh-pee)

laryng/o = larynx

-scopy = process of viewing

Laryngoscopy is the examination of the interior of the larynx using
a lighted, flexible tube known as a laryngoscope (or endoscope).

The tube is inserted into the larynx via the mouth or nose to visually
examine the larynx and associated structures.



lung scan

pulmonary function tests
pulmon/o = lung
-ary = pertaining to

sputum specimen
(SPEW-tum specimen)

thoracentesis
(thoh-rah-sen-TEE-sis)

thor/a = chest

-centesis = surgical puncture

tonsillectomy

(ton-sill-ECK-toh-mee)
tonsill/o = tonsils
-ectomy = surgical removal
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The visual imaging of the distribution of ventilation or blood flow
in the lungs by scanning the lungs after the patient has been
injected with or has inhaled radioactive material.

The scanning device records the pattern of pulmonary radioactivity after
the patient has received the medication.

Physicians use this variety of tests to assess respiratory function.

One of the most common is the use of a measuring device called a spirom-
eter to measure the patient’s breathing capacity. Measurement of different
portions of the patient’s lung volume provides an indication of the nature
of any breathing impairment, as does measurement of the volume of air a
patient can expel during a rapid, vigorous exhalation.

A specimen of material expectorated from the mouth. If produced
after a cough, it may contain (in addition to saliva) material from
the throat and bronchi.

The physical and bacterial character of the sputum depend on the disease
process involved and the ability of the patient to cough up material. Some
bronchial secretions are quite tenacious (adhere to bronchial walls) and are
difficult to cough up. When requesting a sputum specimen from the patient,
it is important that the patient understands the instructions. He or she
should not be collecting saliva from the mouth only, as in spitting.

The patient should be instructed to collect a sputum specimen, preferably
in the morning before eating or drinking. Encourage the patient to cough
deeply (from as far down as possible). The sputum should be placed in the
appropriate container and treated as infective until testing proves otherwise.
Sputum may be described as blood streaked, foul tasting, frothy, gelatinous,
green, purulent, putrid, stringy, rusty, viscid, viscous, watery, or yellow.

Thoracentesis involves the use of a needle to collect pleural fluid
for laboratory analysis, or to remove excess pleural fluid or air from
the pleural space.

To reach the pleural space, the needle is passed through the patient’s skin
and chest wall (puncturing these tissues). See Figure 11-13. The needle
and syringe should be checked carefully to be certain that they fit snugly
so that no air is permitted to enter the pleural space.

Surgical removal of the palatine tonsils.

A tonsillectomy is often combined with an adenoidectomy (surgical removal
of the adenoids). When the tonsils and adenoids are removed at the same
time, the procedure is called a tonsillectomy and adenoidectomy (T&A).

This procedure is among the most common surgical procedures per-
formed on children in the United States. Indications for surgical removal
of the tonsils include (but may not be limited to) the following:
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Figure 11-13  Thoracentesis

@ recurrent acute infections of the tonsils or chronic infections that have
not responded to antibiotic therapy.

@ enlarged tonsils that cause upper airway obstruction.

@ abscess around the tonsils (peritonsillar abscess) that does not respond
to antibiotic therapy.

@ adults who have recurrent sore throats, ear pain, or who snore due to
enlarged adenoid or tonsillar tissue.

A tonsillectomy is usually performed under general anesthesia. The tonsil-
lar tissue is dissected (cut away) and removed, and the bleeding areas are
sutured and cauterized (burned) to control the bleeding.

During the first 12 to 24 hours following the procedure, the patient is
closely monitored for signs of bleeding. The most serious complication
following a tonsillectomy is hemorrhaging. Ice chips and cool clear liquids
are encouraged following surgery, and the patient progresses to a bland
(mild) diet as tolerated.

tuberculin skin test (TST)
(too-BER-kew-lin skin test)

The tuberculin skin test is used to determine past or present
tuberculosis infection present in the body. This is based on a posi-
tive skin reaction to the introduction of a purified protein deriva-
tive (PPD) of the tubercle bacilli, called tuberculin, into the skin.

The medication may be introduced into the skin by one of the following
methods: intradermal injection, scratch test, or puncture. The reaction is
noted as positive if the area around the area of administration of the PPD
is raised or reddened, or if a hard area forms around the test site. Follow-up
testing with chest X-ray and sputum testing is used to determine the presence
of tuberculosis in the individual. A tuberculin skin test may also be called
a PPD test, but recent changes with the CDC (Centers for Disease Control
and Prevention) guidelines for tuberculosis have indicated a name change to
TST. A negative reaction does not rule out a diagnosis of previous or active
tuberculosis.
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Common Abbreviations

Abbreviation Meaning Abbreviation Meaning
ABG(s) arterial blood gas(es) LUL left upper lobe (of the lung)
AFB acid-fast bacilli (The only 0, oxygen

AFB of clinical significance
are organisms of the genus
Mpycobacterium, which cause
tuberculosis and leprosy.)

PA posteroanterior (a directional
term, used particularly in X-rays,
meaning “from the back to the
front”; i.e., posteroanterior view

AP anteroposterior (a directional of the chest)
term, used particularly in X-rays,
meaning “from the front to the
back”; i.e., anteroposterior view

PaCO, partial pressure of carbon diox-
ide (CO,) dissolved in the blood

of the chest) Pa0, partial pressure of oxygen (O,)
ARD acute respiratory disease (or dissolved in the blood

distress) PCP Pneumocystis carinii pneumonia
ARDS adult respiratory distress PFI(s) pulmonary function test(s)

syndrome . . o

PPD purified protein derivative; sub-

ARF acute respiratory failure stance used in intradermal test
CDC Centers for Disease Centrol and for tuberculosis; now called TST

Prevention R respiration
Co, carbon dioxide RDS respiratory distress syndrome
COPD chronic obstructive pulmonary ~ RLL right lower lobe (of the lung)

disease (associated with chronic ] ]

bronchitis and emphysema) RML right middle lobe (of the lung)
CPR cardiopulmonary resuscitation 181 right upper lobe (of the lung)
CXR chest X-ray SIDS sudden infant death syndrome
DPT diphtheria, pertussis (whoop- eob shortness of breath

ing cough), and tetanus; an T&A tonsillectomy and adenoidectomy

immunization given in child- '

hood to prevent these diseases ~ TB tuberculosis

by providing immunity TPR temperature, pulse, and
IPPB intermittent positive pressure respiration

breathing TST tuberculin skin test
LLL left lower lobe (of the lung) URI upper respiratory infection
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Written and Audio Terminology Review

Review each of the following terms from the chapter. Study the spelling of
each term and write the definition in the space provided. If you have the
Audio CD available, listen to each term, pronounce it, and check the box
once you are comfortable saying the word. Check definitions by looking
the term up in the glossary/index.

!

Term Pronunciation Definition
adenoids _ | ADD-eh-noydz
alveoli al-VEE-oh-lye
anthracosis an-thrah-KOH-sis
apex AY-peks

apnea ap-NEE-ah
asbestosis as-beh-STOH-sis
asthma AZ-mah
auscultation oss-kull-TAY-shun
bradypnea brad-ip-NEE-ah
bronchi BRONG-kigh
bronchiectasis brong-key-EK-tah-sis
bronchiole BRONG-key-ohl
bronchitis brong-KIGH-tis

bronchogenic carcinoma

brong-koh-JEN-ic
car-sin-OH-mah

oo dny oo ddnnddn

bronchoscopy brong-KOSS-koh-pee
byssinosis bis-ih-NOH-sis
capillaries CAP-ih-lair-eez
coryza kor-RYE-zuh
croup KROOP

cyanosis sigh-ah-NOH-sis
diaphragm DYE-ah-fram
diphtheria diff-THEER-ree-uh
dyspnea disp-NEE-ah
dysphonia diss-FOH-nee-ah
emphysema em-fih-SEE-mah
empyema em-pye-EE-mah
epiglottis ep-ih-GLOT-iss
epistaxis ep-ih-STAKS-is
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Term Pronunciation Definition
expectoration | ex-pek-toh-RAY-shun
glottis GLOT-iss

hemoptysis

hyaline membrane disease

hypercapnia
hypoxemia

hypoxia

Kussmaul respirations

laryngitis
laryngopharynx
laryngoscopy
larynx

lung abscess
mediastinum
nares
nasopharynx
oropharynx
orthopnea
palatine tonsils
palpation

paranasal sinuses

parietal pleura
percussion
pertussis
pharyngitis
pharynx
phrenic

pleura

pleural

pleural effusion

pleuritis (pleurisy)

pneumonia

L gy dny Doyl oodo oo

hee-MOP-tih-sis

HIGH-ah-lighn membrane
dih-ZEEZ

high-per-KAP-nee-ah
high-pox-EE-mee-ah
high-POX-ee-ah
KOOS-mowl respirations
lair-in-JYE-tis
lair-ring-go-FAIR-inks
lair-in-GOSS-koh-pee
LAIR-inks

lung AB-sess
mee-dee-ass-TYE-num
NAIRZ
nay-zoh-FAIR-inks
or-oh-FAIR-inks
or-THOP-nee-ah
PAL-ah-tyne TON-sills
pal-PAY-shun

pair-ah-NAY-sal
SIGH-nuss-ez

pah-RYE-eh-tal PLOO-rah
per-KUH-shun
per-TUH-sis
fair-in-JYE-tis

FAIR-inks

FREN-ic

PLOO-rah

PLOO-ral

PLOO-ral eh-FYOO-zhun

ploor-EYE-tis
(PLOOR-ih-see)

new-MOH-nee-ah

o

—
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Term Pronunciation Definition
pneumothorax | new-moh-THOH-racks
pulmonary edema | PULL-mon-air-ree
eh-DEE-mah
pulmonary embolism | PULL-mon-air-ee
EM-boh-lizm
pulmonary heart disease | PULL-mon-air-ree
(cor pulmonale) heart dih-ZEEZ
(cor pull-mon-ALL-ee)
pulmonary parenchyma | PULL-mon-air-ee
par-EN-kih-mah
rales | rALZ
rhinitis "] rye-NYE-tis
rhinorrhea | rye-noh-REE-ah
rhonchi | RONG-kigh
septum | SEP-tum
silicosis | sill-ih-KOH-sis
sinusitis | sigh-nus-EYE-tis
sputum _| SPEW-tum
stridor | STRIGH-dor
tachypnea | tak-ip-NEE-ah
thoracentesis | thoh-rah-sen-TEE-sis
thorax | THOH-raks
tonsillitis | ton-sill-EYE-tis
trachea | TRAY-kee-ah
tuberculosis " | too-ber-kyoo-LOH-sis
visceral pleura | VISS-er-al PLOO-rah
wheeze | HWEEZ
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Chapter Review Exercises