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Preface

The fifth edition of Medical Terminology Systems: A Body Systems Approach lives up to its well-estab-
lished track record of presenting medical word building principles based on a competency-
based curricula. Systems is designed with the educational foundation of a textbook-workbook
format that complements traditional lecture and classroom teaching methods. The purpose of
the book is to help students learn medical terminology so they can effectively communicate
with other members of the healthcare team. A variety of pedagogical features will help them
develop a strong foundation in medical terminology and broaden their medical vocabulary.
Although the study of medical terminology demands hard work and discipline, various self-
paced activities offer interest and variety to the learning process.

All of the changes in the fifth edition are structured to make learning easier and improve
retention of medical terms. Perhaps the most striking changes to this edition are the all-new,
visually impressive, full-color illustrations. The artwork is specifically designed to present accu-
rate and aesthetically pleasing representations of anatomical structures, disease conditions,
and medical procedures. At the same time, the illustrations enhance course content in new
and interesting ways, provide a clearer perspective for the reader, and promote long-lasting
learning.

Another new feature of the fifth edition is the omission of possessive forms of all
eponyms, (such as Bowman capsule, Cushing syndrome, and Parkinson disease). Medical dictionar-
ies as well as the American Association for Medical Transcription and the American Medical
Association support these changes. The fifth edition also contains updated, comprehensive
lists of medical abbreviations and their meanings, including a “do not use” abbreviations list
mandated by the Joint Commission on Accreditation of Healthcare Organizations.

Each chapter incorporates the most current technological changes in medicine.
Educators and practitioners in various healthcare disciplines have provided excellent sugges-
tions for this edition, and many of those suggestions have been integrated into the text to
augment its educational effectiveness. Pharmacology information has been significantly
expanded and now includes commonly used drugs, their generic and trade names, and their
modes of action.

The popular, basic features of the previous edition remain intact but have been
expanded and enhanced. Here’s a breakdown of those features:

¢ Chapter 1 explains the techniques of medical word building using basic word
elements.

¢ Chapter 2 categorizes major surgical, diagnostic, symptomatic, and grammatical
suffixes.

¢ Chapter 3 presents major prefixes of position, number and measurement, direction,
and other parameters.

¢ Chapter 4 introduces anatomical, physiological, and pathological terms. Combining
forms denoting cellular and body structure, body position and direction, regions of the
body, and additional combining forms related to body structure, diagnostic methods,
and pathology are also presented. General diagnostic and therapeutic terms are
described and provide a solid foundation for specific terms addressed in the body
system chapters that follow.

XV
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¢ Chapters 5 to 15 are organized according to specific body systems and may be taught

in any sequence. These chapters include key terms; anatomy and physiology; combin-
ing forms, suffixes, and prefixes; pathology; diagnostic, symptomatic, and related
terms; diagnostic and therapeutic procedures; pharmacology; abbreviations; learning
activities; and medical record activities. All activities allow self-assessment and evalua-
tion of competency.

* Appendix A: Answer Key contains answers to each learning activity to validate compe-

tency and provide immediate feedback for student assessment.

* Appendix B: Abbreviations includes an updated, comprehensive list of medical abbre-

viations and their meanings.

* Appendix C: Glossary of Medical Word Elements contains an alphabetical list of

medical word elements and their meanings.

* Appendix D: Index of Genetic Disorders lists genetic disorders presented in the text-
book.

¢ Appendix E: Index of Diagnostic Imaging Procedures lists radiographic and other
diagnostic imaging procedures presented in the textbook.

¢ Appendix F: Index of Pharmacology lists medications presented in the textbook.

¢ Appendix G: Index of Oncological Terms lists terms related to oncology presented in
the textbook.

The Instructor’s Resource Disk (IRD) features many new and some familiar teaching aids
created to make your teaching job easier and more effective. The supplemental teaching aids
it provides can be used in various classroom settings—traditional classroom, distance learning,
or independent studies. The IRD consists of an Activity Pack, three PowerPoint presentations,
and a computerized test bank in Brownstone, a powerful test-generation program.

Activity Pack

The Activity Pack™ contains a wealth of information and resources for you, including:

® Question Bank. The questions and answers in this popular section are taken from the
Brownstone Computerized Test Bank found elsewhere on the IRD. These multiple-choice
and true/false questions are only a small sample of the more than 1,100 test items avail-
able in the Brownstone test bank. Questions are available for each body-system chap-
ter. The multiple-choice and true/false questions mirror the testing format used on
many allied health national board examinations.

* Suggested Course Outlines. Course outlines are provided to help you plan the best
method of covering the material presented in the textbook.

® Student and Instructor Directed Activities. These comprehensive teaching aids are newly
developed for this edition. They provide an assortment of exercises for each body-
system chapter that offers variety and interest to the course material. You can select
from the various activities and determine if they are to be used as required content or
supplemental material, and whether the activities are to be undertaken individually or
as a group project. If group projects are selected, a Peer Evaluation Form is available.

e Community and Internet Resources. This section provides updated and expanded
resources that offer a rich supply of technical journals, community organizations, and
Internet resources to supplement classroom, Internet, and directed activities.

*The Activity Pack is available in hard copy on request for those who adopt the textbook.



Instructor’s Resource Disk XVii

o Supplemental Medical Record Activities. In addition to updating the medical record activ-
ities from the previous edition, we’ve added supplemental activities for each of the
body system chapters. As in the textbook, these medical record activities use common
clinical scenarios to show how medical terminology is used in the clinical area to docu-
ment patient care. Activities for terminology, pronunciation, and medical record analy-
sis are provided for each medical record, along with an answer key. In addition, each
medical record focuses on a specific medical specialty. These records can be used for
group activities, oral reports, medical coding activities, or individual assignments. The
medical records are designed to reinforce and enhance the terminology presented in
the textbook.

o Crossword Puzzles. These fun, educational activities are included for each body system
chapter. They are designed to reinforce material covered in the chapter and can be
used individually or in a group activity. They can also be used as a way of providing
extra credit or “just for fun.” An answer key is included for each puzzle.

* Pronunciations and Answer Keys. We’ve included in this edition a special answer key for
the medical record research activities in the textbook. This key should prove to be a
helpful addition when you discuss the material or correct assignments.

® Master Transparencies. The transparency pages offer large, clear, black-and-white
anatomical illustrations perfect for making overhead transparencies and are provided
for each body system.

This edition of Systems contains not one but three PowerPoint presentations for your use. One,
called Lecture Notes, provides an outline-based presentation for each body-system chapter. It
consists of a chapter overview, the main functions of the body system, and selected pathology,
vocabulary, and procedures for each. Full-color illustrations from the book are included. A
second presentation, called Illustrations, contains most illustrations from the text, with one
illustration per slide. The third presentation, called Med TERMinator, is an interactive presen-
tation in which terms from a chapter drop into view each time you click the mouse. You can
ask students to say the term aloud, define the term, or provide other feedback before moving
to the next term.

Electronic Test Bank

As in the previous edition, this edition offers a powerful Brownstone test bank that allows you
to create custom-generated or randomly-selected tests in a printable format from more than
1,100 multiple-choice test items. The program requires Windows 95, Windows 98, or Windows
NT and is available for Macintosh on request.

Depending on which Systems version you ordered, you may find an audio CD-ROM in the text-
book. The CD is designed to strengthen your students’ ability to spell, pronounce, and under-
stand the meaning of selected medical terms using exercises for each body system chapter.
These exercises provide continuous reinforcement of correct pronunciation and usage of
medical terms.

The audio CD can also be used for students in beginning transcription courses. Medical
secretarial and medical transcription students can use the CD to learn beginning transcription
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skills by typing each word as it is pronounced. After the words are typed, spelling can be
corrected by referring to either the textbook or a medical dictionary.

Interactive Medical Terminology 2.0

Interactive Medical Terminology 2.0 (IMT), a powerful interactive CD-ROM program, comes
with the text, depending on which version you’ve chosen. IMT is a competency-based, self-
paced, multimedia program that includes graphics, audio, and a dictionary culled from Taber’s
Cyclopedic Medical Dictionary. Help menus provide navigational support. The software comes
with numerous interactive learning activities, including:

¢ word-building and word-breakdown activities
¢ drag-and-drop anatomical exercises

* word-search puzzles

e word scrambles

e crossword puzzles.

The exercises throughout are designed at a 90% competency level, providing immediate feed-
back on student competency. Students can also print their progress as they go along. The CD-
ROM is especially valuable as a distance-learning tool because it provides evidence of student
drill and practice in various learning activities.

Taber’s Cyclopedic Medical Dictionary

The world-famous Taber’s Cyclopedic Medical Dictionary is the recommended companion refer-
ence for this book. Virtually all terms in the new edition of Systems may be found in Taber’s. In
addition, Taber’s contains etymologies for nearly all main entries presented in this textbook.
We hope you enjoy this new edition as much as we enjoyed preparing it. We think you will find
that it is the best edition ever.

Barbara A. Gylys
Mary Ellen Wedding
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Identify the four basic word elements used to form medical words.
Divide medical words into their component parts.

Use the guidelines to define and build medical words.

Locate the pronunciation guidelines and interpret pronunciation marks.
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Elements of a Medical Word
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The language of medicine is a specialized vocabulary used by health-care practitioners. Many
medical word elements in current use had their origin as early as the 1st century B.C., when
Hippocrates practiced medicine. With technological and scientific advancements in medicine,
many new terms have evolved to reflect these innovations. For example, radiographic terms,
such as magnetic resonance imaging (MRI) and ultrasound (US), are now used to describe
current diagnostic procedures.

A medical word consists of some or all of the following elements: word root, combining
form, suffix, and prefix. How you combine these elements, and whether all or some of them
are present in a medical word, determines the meaning of a word. The purpose of this chap-
ter is to help you learn to identify these elements and use them to build medical terms.

A word root is the core of a medical term and contains the fundamental meaning of the word.
Itis the foundation on which other elements are added to develop a complete term. Most word
roots are derived from Greek or Latin. Because of this twofold origin, two different roots may
have the same meaning. For example, the Greek word derm and the Latin word cutane both
refer to the skin. As a general rule, Greek word roots are used to build words that describe a
disease, condition, treatment, or diagnosis; Latin word roots are used to build words that
describe anatomic structures. Consequently, the Greek root derm is used primarily in terms that
describe a disease, condition, treatment, or diagnosis of the skin; the Latin root cutane is used
primarily to describe an anatomic structure. Most medical terms contain at least one word
root. (See Table 1-1.)
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This table lists examples of word roots as well as their phonetic pronunciations. Begin learning the
pronunciations as you review the information below.

Greek or LatinWord Word Root Meaning Word Analysis

dermatos (Gr¥) derm skin dermat/itis (dérma-Tl-tis): inflammation of the skin

A term that describes a skin disease

nephros (Gr) nephr kidney nephr/oma (n&-FRO-ma): tumor of the kidney
A term that describes a kidney disease

stoma (Gr) stomat mouth stomat/o/pathy (sto-ma-TOP-a-the): any disease of the mouth
A term that describes a mouth disease

cutis (L) cutane skin sub/cutane/ous (stib-kU-TA-ng-Us): beneath the skin
A term that describes the anatomic tissue layer beneath the
skin

oris (L) or mouth or/al (OR-al): pertaining to the mouth
A term that describes an anatomic structure

renes (L) ren kidney ren/al (RE-nal): pertains to the kidney

A term that describes an anatomic structure

*|t is not important to know the origin of a medical word. This information is only provided to illustrate that there may be
two different word roots for a single term.
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This table illustrates how word roots and vowels create combining forms. Learning combining forms
rather than word roots makes pronunciation a little easier because of the terminal vowel. For exam-
ple, in the table below, the word roots gastr and nephr are difficult to pronounce, whereas their
combining forms gastr/o and nephr/o are easier to pronounce.

A combining form is a word root to which a vowel (usually an o) is added. The vowel has no
meaning of its own, but enables two elements to be connected. Like the word root, the
combining form is the basic foundation on which other elements are added to build a
complete word. In this text, a combining form will be listed as word root/vowel (such as gastr/o),

as illustrated in Table 1-2.
il AMNANARTIAN
b

Suffixes

Prefixes

Word Root + Vowel = Combining Form Meaning

erythr/ + o = erythr/o red

gastr/ + o = gastr/o stomach

hepat/ + o = hepat/o liver

immun/ + o = immun/o immune, immunity, safe
nephr/ + o = nephr/o kidney

oste/ + o = oste/o bone

It is time to review word roots and combining forms by completing Learning
Activities 1-1 and 1-2.

A suffix is a word element placed at the end of a word or word root that changes the meaning
of the word. In the terms tonsill/itis, and tonsill/ ectomy, the suffixes are -itzs (inflammation)
and -ectomy (excision, removal). Changing the suffix changes the meaning of the word. In
medical terminology, a suffix usually indicates a procedure, condition, disease, or part of
speech. Many suffixes are derived from Greek or Latin words. (See Table 1-3.)

A prefix is a word element attached to the beginning of a word or word root. Adding or chang-
ing a prefix changes the meaning of the word. The prefix usually indicates a number, time,
position, direction, or negation. Many of the same prefixes found in medical terminology are
also found in the English language. (See Table 1-4.)
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This table lists examples of suffixes as well as their phonetic pronunciations. Begin learning the
pronunciations as you review the information below.

Combining Form + Suffix = Medical Word Meaning
gastr/o + -itis = gastritis inflammation of the
(stomach) (inflammation) gas-TRI-tis stomach
+ -megaly = gastromegaly enlargement of the
(enlargement) gas-tro-MEG-a-le stomach
+ -oma = gastroma tumor of the stomach
(tumor) gas-TRO-ma
hepat/o + -itis = hepatitis _ inflammation of the liver
(liver) (inflammation) hep-a-Tl-tis
+ -megaly = hepatomegaly enlargement of the liver
(enlargement) hép-a-to-MEG-a-le
+ -oma = hepatoma tumor of the liver
(tumor) hép-a-TO-ma

o) | I |II II
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This table lists examples of prefixes as well as their phonetic pronunciations. Begin learning the
pronunciations as you review the information below.

Prefix + Word Root + Suffix = Medical Word Meaning

a- + mast + -ia = amastia without a breast
(without) (breast) (condition) a-MAS-te-a

hyper— + therm + -ia = hyperthermia condition of
(excessive, (heat) (condition) hi-pér-THER-me-a excessive heat
above

normal)

intra- + muscul + -ar = intramuscular within the

(in, within) (muscle) (relating to) in-tra-MUS-ku-lar muscle
macro- + card + -ia = macrocardia condition of a
(large) (heart) (condition) mak-ro-KAR-de-a large heart
micro- + card + -ia = microcardia condition of a
(small) (heart) (condition) mi-kro-KAR-de-a small heart

. It is time to review suffixes and prefixes by completing Learning Activity 1-3.

- y

Defining and building medical words are crucial skills in mastering medical terminology.
Following the basic rules for each will help you master these skills.
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Defining Medical Words

Here are the three basic rules for defining medical words using the example term
gastroenterilis.

Rule #1

Define the suffix, or last part of the word. In this case, -itis, which means inflammation.

Rule #2

Define the first part of the word (which may be a word root, combining form, or prefix). In
this case, the combining form gastr/o means stomach.

Rule #3

Define the middle parts of the word. In this case, enter/ means intestine.
When you analyze gastroenteritis following the three previous rules, the meaning is revealed as:

1. inflammation (of)
2. stomach (and)
3. intestine

Thus, the definition of gastroenteritis is “inflammation (of) stomach (and) intestine.” Table
1-5 further illustrates this process.

B i

This table illustrates the three rules of deﬁnmg a medical word using the example gastroenteritis.

Combining Form Middle Suffix
gastr/o enter/ -itis
stomach intestine inflammation
(rule 2) (rule 3) (rule 1)

Building Medical Words
There are three basic rules for building medical words.

Rule #1

A word root links a suffix that begins with a vowel.

Word Root i Medical Word Meaning

hepat/ + -itis hepatitis inflammation of the liver
liver inflammation hép-a-TI-tis
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Rule #2

A combining form (root + o) links a suffix that begins with a consonant.

Combining Form Suffix Medical Word Meaning
hepat/o + -cyte = hepatocyte liver cell
liver cell HEP--to-sit

Rule #3

Use a combining form to link a root to another root to form a compound word. This rule holds
true even if the next root begins with a vowel, as in osteoarthritis. Keep in mind that the rules
for linking multiple roots to each other are slightly different from the rules for linking roots
and combining forms to suffixes.

Combining

Form Word Root + Suffix Medical Word Meaning

oste/o chondr/ -itis osteochondritis inflammation
1 s = 0s-te-0-kon- of bone and

bone cartilage inflammation DRI-tis cartilage

oste/o arthr/ -itis osteoarthritis inflammation
+ + = Os-te-o-ar- of bone and

bone joint inflammation THRI-tis joint

. It is time to review word building rules by completing Learning Activity 1-4.

_ Pronunciation Guidelines

Although the pronunciation of medical words usually follows the same rules that govern the
pronunciation of English words, some medical words may be difficult to pronounce when first
encountered. Therefore, selected terms in this book include phonetic pronunciation. In addi-
tion, pronunciation guidelines can be found on the inside front cover of this book. Use it
whenever you need help with pronunciation of medical words. Locate and study these guide-
lines before proceeding with Learning Activity 1-5.

. It is time to review pronunciation guidelines by completing Learning Activity 1-5.
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. The following activities provide a review of the basic medical word elements introduced in this
chapter. Complete each activity and review your answers to evaluate your understanding of this
chapter.

1 ing Activity 1-1

Understanding medical word elements

Fill in the following blanks to complete the sentences correctly.

1. The four elements used to form words are

2. Arootis the main part or foundation of a word. In the words teacher, teaches, and teach-

ing, the root is

Identify the following statements as true or false. If false, rewrite the statement correctly on the line

- provided.

3. A combining vowel is usually an e. True False
4. A word root links a suffix that begins with a consonant. True False
5. A combining form links multiple roots to each other. True False
6. A combining form links a suffix that begins with a consonant. ~ True False
7. To define a medical word, first define the prefix. True False
8. A word root links a suffix that begins with a vowel. True False

Underline the word root in each of following combining forms.

9. splen/o (spleen)
10. hyster/o (uterus)
11. enter/o (intestine)
12. neur/o (nerve)
13. ot/o (ear)

14. dermat/o (skin)

q 15. hydr/o (water)

Fi

-

CORRECT ANSWERS ___ X 6.67 = % SCORE

Check your answers in Appendix A. Review material that you did not answer correctly.
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ing Activity 1-2

Identifying word roots and combining forms

Underline the word roots in the following terms.

Medical Word Meaning
1. nephritis inflammation of the kidneys
2. arthrodesis surgical fixation of a joint
3. phlebotomy incision of a vein
4. dentist specialist in teeth
5. gastrectomy excision of the stomach
6. chondritis inflammation of cartilage
7. hepatoma tumor of the liver
8. cardiologist specialist in the heart
9. gastria condition of the stomach
10. osteoma tumor of the bone

Underline the following elements that are combining forms.

11. nephr kidney

12. cardi/o heart

13. arthr joint

14. oste/o/arth bone, joint
15. cholangi/o bile vessel

Check your answers in Appendix A. Review material that you did not answer correctly.

-

. CORRECT ANSWERS ____ X 6.67 = % SCORE
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‘Fﬁm‘ning Alctivity 1-3
-

| Identifying suffixes and prefixes

 Pronounce the Jfollowing medical terms. Then analyze each term and write the element from each that
is a suffix in the right-hand column. The first suffix is completed for you.

Term Suffix

1. thoracotomy
tho-rik-OT-6-me -lomyy

2. gastroscope
GAS-tro-skop

3. tonsillitis
ton-sil-I-tis

4. gastritis
gas-TRI-tis

5. tonsillectomy
ton-sil-EK-to-me

Pronounce the following medical terms. Then analyze each term and write the element from each that
is a prefix in the right-hand column. The first prefix is completed for you.

Prefix

6. microcardia
mi-kro-K AR-de-1 micro-

7. hyperthen})ia
hi-pér-THER-me-a

8. macroglossia
mik-ro-GLOS-é-4

9. intramuscular
in-tra-MUS-ku-lar

10. ama§tia
a-MAS-te-a

Check your answers in Appendix A. Review material that you did not answer correctly.

CORRECT ANSWERS ____ X 10= % SCORE
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Hﬁ‘ﬂ‘p,ning Activity 1-4

Defining and building medical words

The three basic steps for defining medical words are:

1. Define the last part of the word, or suffix.
2. Define the first part of the word, or prefix, word root, or combining form.
3. Define the middle of the word.

Appendix C, Part 1, of this textbook, which provides an alphabetical list of word elements and their

) = ‘ Use the previous steps to define the following words. If you are not certain of a definition, refer to
L . .
= definitions.

Definition

1. gastritis
gas-TRI-tis

2. nephritis
néf-RI-tis

3. gastrectomy
gds-TREK-to-me

4. osteoma
oOs-te-O-ma

5. hepatoma
hép-a-TO-ma

6. hepatitis
hép-a-Tl-tis

A

~ Refer to the section “Building Medical Words” on page 5 to complete this activity. Write the number
for the rule that applies to each listed term as well as a short summary of the rule. Use the abbrevia-
tion WR to designate word root, CF to designate combining form. The first one is completed for you.

Rule Summary of the Rule

7. arthr/itis
ar-THRI-tis 1 A WR links a suffix that begins with a vowel.

8. scler/osis
skl&-RO-sis

9. arthr/o/ centgsis
ar-thro-sén-TE-sis

{ 10. coloxz/ o/scope
. s ko-LLON-o-skop

- 11. chondr/itis
kon-DRI-tis
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Summary of the Rule

12. chondr/oma
kon-DRO-ma

13. oste/o/ chondl_'/ 1‘115
o0s-te-0-kon-DRI-tis

14. mlfscul/ ar
MUS-ku-lar

15. oste/o/arthr/itis
os-te-o-ar-THRI-tis

B

£ CORRECT ANSWERS _____ X 10=

Check your answers in Appendix A. Review material that you did not answer correctly.

% SCORE

‘erearning Activity 1-5

10.

Review the pronunciation guidelines (located inside the front cover of this book) and then underline
the correct answer in each of the following statements.

. The diacritical mark ~ is called a (breve, macron).

. The diacritical mark ~ is called a (breve, macron).

1
2
3.
4
5

The ~indicates the (short, long) sounds of vowels.

. The ~ indicates the (short, long) sounds of vowels.

. The combination chis sometimes pronounced like (k, chiy). Examples are cholesterol,

cholemia.

When pn is at the beginning of a word, it is pronounced only with the sound of
(p, n). Examples are pneumonia, preumotoxin.

When pn is in middle of a word, the p (is, is not) pronounced. Examples are
orthopnea, hyperpnea.

When iis at the end of a word, it is pronounced like (eye, ee). Examples are bronchi,
fungi, nuclei.

For ae and oe, only the (first, second) vowel is pronounced. Examples are bursae,
pleurae.

When e and es form the final letter or letters of a word, they are commonly
pronounced as (combined, separate) syllables. Examples are syncope, systole, nares.

CORRECT ANSWERS _____ X 10=

Check your answers in Appendix A. Review material that you did not answer correctly.

% SCORE
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Suffix Linking
Suffix Types
Surgical, Diagnostic, Pathological,
and Related Suffixes
Grammatical Suffixes
Plural Suffixes
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B oo ” 8 Upon completion of this chapter, you will be able to:

m Define and provide examples of surgical, diagnostic, pathological, and related
suffixes.

m Determine the use of a combining form and word root when linking these elements
to a suffix.

m |dentify adjective, noun, and diminutive suffixes.
m Locate and apply guidelines for pluralizing terms.
m Demonstrate your knowledge of the chapter by completing the learning activities.

13
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2  Suffixes

5:?7"_ Suffix Linking

In medical words, a suffix is added to the end of a root or combining form to change its mean-
ing. For example, the combining form gastr/o means stomach. The suffix -megaly means
enlargement, and -itis means inflammation. Gastr/o/megaly is an enlargement of the stomach;
gastr/itis is an inflammation of the stomach. Whenever you change the suffix, you change the
meaning of the word. Suffixes are also used to denote singular and plural forms of a word as
well as a part of speech. The following tables provide additional examples to reinforce the
rules you learned in Chapter 1. (See Tables 2-1 and 2-2.)
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This table lists examples of word roots used to link a suffix that begins with a vowel. It also lists
combining forms (root + o) used to link a suffix that begins with a consonant.

Element + Suffix = Medical Word Meaning

Word Roots

gastr + -itis = gastritis inflammation of the
(stomach) (inflamsmation) gas-TRl-tis stomach

hemat + -emesis = hematemesis vomiting of blood
(blood) (vomiting) hém-at-EM-é-sis

arthr + -itis = arthritis inflammation of a
(joint) (inflammation) arTHRI-tis joint

Combining Forms

gastr/o + -dynia = gastrodyr]ia pain in the stomach
(stomach) (pain) gas-tro-DIN-e-a

hemat/o + -logy = hematology study of blood
(blood) (study of) hém-a-TOL-0-je

arthr/o + -centesis = arthrocentesis surgical puncture of
(joint) (surgical puncture) arthro-sén-TE-sis a joint

AU RN Rl IIIII i “ Il IIlIIIII
) i P |I| RN i [l XN

S o1 jm A
' (] l\ili‘i”llil| :Iﬁlllinlu. l'lil
o i
This table lists examples of a combining form used to link a root to another root to form a compound
word. This rule holds true even if the next root begins with a vowel, as in osteoarthritis. Recall that the

rules for linking multiple roots to each other are slightly different from the rules for linking roots and
combining forms to suffixes.

Combining

Form + Word Root  + Suffix = Medical Word Meaning
gastr/o + enter + -itis = gastroenteritis inflammation of
(stomach) (intestine) (inflammation) gas-tro-en-tér-l-tis stomach and

intestine
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Combining

Form + Word Root + Suffix = Medical Word Meaning

oste/o + arthr + -itis = osteoarthritis ) inflammation of
(bone) (joint) (inflammation) 0s-te-o0-arTHRI-tis bone and joint
encephal/o  + mening + -itis = encephalomeningitis inflammation of
(brain) (meninges) (inflammation) én-séf-a-lo-meén-in-Jl-tis brain and
meninges

An effective strategy in mastering medical terminology is to learn the major types of suffixes,
such as surgical, diagnostic, pathological, and related suffixes, as well as grammatical and
singular and plural suffixes.

Surgical, Diagnostic, Pathological, and Related Suffixes

Surgical suffixes describe a type of invasive procedure performed on a body part. (See Table
2-3.) Diagnostic suffixes denote a procedure or test performed to identify the cause and
nature of an illness. (See Table 2—4.) Pathological suffixes describe an abnormal condition or

disease. (See Table 2—4.)
i iil
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This table lists commonly used surgical suffixes along with their meanings and word analyses.

Suffix Meaning Word Analysis

-centesis surgical puncture arthr/o/centesis (ar-thro-sén-TE-sis): puncture of a joint space with a
needle to remove accumulated fluid from a joint
arthr/o: joint

-clasis to break; surgical oste/o/clasis (6s-te-OK-la-sis): surgical fracture of a bone in order to
fracture correct a deformity
oste/o: bone

-desis binding, fixation (of a arthr/o/desis (arthro-DE-sis): binding together of a joint
bone or joint) arthr/o: joint
-ectomy excision, removal append/ectomy (ap-én-DEK-to-mg): excision of the appendix

append: appendix

ysis separation; thromb/o/lysis (throm-BOL-i-sis): dissolution of a blood clot
destruction; thromb/o: blood clot
loosening Drug therapy is usually used to dissolve a blood clot.

(Continued)
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Suffix Meaning Word Analysis

-pexy fixation (of an organ) mast/o/pexy (MAS-to-péks-€): surgical fixation of the breast(s)
mast/o: breast
Mastopexy, an elective surgery, is performed to affix sagging
breasts in a more elevated position, often improving their shape.

-plasty surgical repair rhin/o/plasty (RI-no-plas-te): surgical repair in which the structure
of the nose is changed
rhin/o: nose

-rrhaphy suture my/o/rrhaphy (mi-OR-a-f8): suture of a muscle
my/o: muscle

-stomy forming an opening trache/o/stomy (tra-ke-OS-to-me): artificial opening through the
(mouth) neck into the trachea into which a breathing tube is inserted
trache/o: trachea (windpipe)
A tracheostomy is usually performed to bypass an obstructed
upper airway.

-tome instrument to cut oste/o/tome (OS-te-0-tom): surgical instrument for cutting
through bone
oste/o: bone

-tomy incision trache/o/tomy (tra-ke-OT-0-m&): incision through the neck into
the trachea
trache/o: trachea (windpipe)
Tracheotomy is performed to gain access to an airway below a
blockage.

-tripsy crushing lith/o/tripsy (LITH-0-trip-s&): crushing of a stone
lith/o: stone, calculus

. It is time to review surgical suffixes by completing Learning Activities 2-1, 2-2,
|IIIIII! |II I|! Il I||| Illlllilllllli
]

and 2-3.
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This table lists commonly used diagnostic, pathological, and related suffixes along with their mean-
ings and word analyses.

Suffix Meaning Word Analysis

Diagnostic

-gram record, writing electr/o/cardi/o/gram (e-lék-tro-KAR-de-o-gram): graphic record-
ing of the electrical activity of the heart
electr/o: electricity
cardi/o: heart
An electrocardiogram allows diagnosis of specific cardiac abnor-
malities.
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Suffix Meaning Word Analysis

-graph instrument for recording cardi/o/graph (KAR-de-6-graf): instrument used to record electrical
activity of the heart
cardi/o: heart

Diagnostic

-graphy process of recording angi/o/graphy (an-jg-OG-ra-f8): radiographic image of blood
vessels after injection of a contrast medium
angi/o: vessel (usually blood or lymph)

-meter instrument for measuring pelv/i/meter* (pél-VIM-&-tér): instrument for measuring the
pelvis
pelv/i: pelvis

-metry act of measuring pelv/i/metry (p&l-VIM-&-trg): act or process of determining the
dimension of the pelvis
pelv/i: pelvis

-scope instrument for examining endo/scope (EN-do-skop): flexible or rigid instrument consisting of
a tube and optical system for observing the inside of a hollow
organ or cavity

endo-: in, within

-scopy visual examination endo/scopy (én-DOS-ko-pe): visual examination of a cavity
or canal using a specialized lighted instrument called an endo-
scope
endo-: in, within

Pathological and Related

-algia pain neur/algia (NU-RAL:je-a): pain occurring along the path of a nerve
neur: nerve

-dynia ot/o/dynia (0-t5-DIN-€-a): pain in the ear; earache
ot/o: ear

-cele hernia, swelling hepat/o/cele (hé-PAT-0-s&l): hernia of the liver
hepat/o: liver

-ectasis dilation, expansion bronchi/ectasis (brong-ke-EK-ta-sis): abnormal dilation of one or

more bronchi

bronchi: bronchus (plural, bronchi)
Bronchiectasis is associated with various lung conditions and is
commonly accompanied by chronic infection.

-edema swelling lymph/edema (limf-&-DE-ma): swelling and accumulation of tissue
fluid
lymph: lymph
Lymphedema may be caused by a blockage of the lymph
vessels.
-emesis vomiting hyper/emesis (hi-pér-EM-&-sis): excessive vomiting

hyper: excessive, above normal

-emia blood condition an/emia (3-NE-m&-a): blood condition caused by iron deficiency or
decrease in red blood cells
an-: without, not

(Continued)



18 2  Suffixes

x “III“!“I i |||| T
A

I iI,Il i I|!'| ||!

)

|I||I| i |I||||||||i|||||||||| il

Suffix Meaning

{

||li|||||||||l||||!! II' ||| |!| ||| |||
l X ' ,Ml
00

Word Analysis

JRUjoLjuope
iu BICAT
1]

Pathological and Related

-gen forming, producing, origin carcin/o/gen (kar-SIN-0-jén): substance or agent that causes the

-genesis

development or increases the incidence of cancer
carcin/o: cancer

carcin/o/genesis (karsi-no-JEN-&-sis): the process of initiating and
promoting cancer

carcin/o: cancer
Carcinogenesis is the transformation of normal cells into cancer
cells, commonly as a result of chemical, viral, or radioactive
damage to genes.

-iasis

abnormal condition
(produced by something
specific)

chol/e/lith/iasis* (ko-Ie-li-THI-a-sis): presence or formation of gall-
stones in the gallbladder or common bile duct

chol/e: bile, gall

lith: stone, calculus

-itis inflammation gastr/itis (gas-TRI-tis): inflammation of the stomach
gastr: stomach
lith stone, calculus chol/eflith* (KO-l&-lith): gallstone
chlo/e: bile, gall
-malacia softening chondr/o/malacia (kén-dro-mal-A-she-a): softening of the
articular cartilage, usually involving the patella
chondr/o: cartilage
-megaly enlargement cardi/o/megaly (karde-0-MEG-a-I8): enlargement of the heart
cardi/o: heart
-oma tumor neur/oma (nG-RO-ma): tumor composed of nerve cells or swelling
of a nerve that usually results from compression
neur: nerve
-osis abnormal condition; cyan/osis (si-3-NO-sis): dark blue or purple discoloration of the
increase (used primarily skin and mucous membrane
with blood cells) cyan: blue
Cyanosis indicates a deficiency of oxygen in the blood.
-pathy disease my/o/pathy (mi-OP-a-the): any disease of muscle
my/o: muscle
-penia decrease, deficiency erythr/o/penia (&-rith-ro-PE-n8-a): abnormal decrease in red blood
cells
erythr/o: red
-phagia eating, swallowing dys/phagia (dis-FA-jg-a): inability or difficulty in swallowing
dys-: bad; painful; difficult
-phasia speech alphasia (5-FA-ze-a): absence or impairment of speech
a-: without, not
-phobia fear hem/o/phobia (he-mo-FO-be-a): fear of blood

hem/o: blood
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Suffix Meaning Word Analysis

-plasia formation, growth dys/plasia (dis-PLA-z&-3): abnormal development of cells, tissues,
or organs
dys-: bad; painful; difficult
Dysplasia is a general term for abnormal formation of an
anatomic structure.

Pathological and Related

-plasm neo/plasm (NE-0-plazm): a new and abnormal formation of tissue,
such as a tumor or growth
neo-: new
-plegia paralysis hemi/plegia (hém-8-PLE-jg-a): paralysis of one side of the body

hemi-: one half
Hemiplegia affects the right or left side of the body and is caused
by a brain injury or stroke.

-rrhage bursting (of) hem/o/rrhage (HEM-&-rij): loss of a large amount of blood within a
short period, either externally or internally
hem/o: blood

-rrhagia men/o/rrhagia (mén—B—RK—jé—é): profuse discharge of blood during
y menstruation
men/o: menses, menstruation

-rrhea discharge, flow dia/rrhea (di-a-RE-a): abnormally frequent discharge or flow of
fluid fecal matter from the bowel
dia-: through, across

-rrhexis rupture arteri/o/rrhexis (arte-re-o-REK-sis): rupture of an artery
arteri/o: artery

-Spasm involuntary contraction, blephar/o/spasm (BLEF-&-ro-spasm): twitching of the eyelid
twitching blephar/o: eyelid
-stenosis narrowing, stricture arteri/o/stenosis (arte-re-o-sté-NO-sis): abnormal narrowing of an
artery

arteri/o: artery

-toxic poison hepat/o/toxic (HEP-a-to-tok-sik): toxic to the liver
hepat/o: liver
-trophy nourishment, development dys/trophy (DIS-tro-fe): abnormal condition caused by defective

nutrition or metabolism
dys-: bad; painful; difficult

*The iin pelv/i/meter and the e in chol/e/lithiasis and chol/e/lith are exceptions to the rule of using the connecting
vowel o.

It is time to review diagnostic, pathological, and related suffixes by completing
Learning Activities 2-4 and 2-5.
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Grammatical Suffixes

Grammatical suffixes may be attached to word roots to form a part of speech, such as adjectives
and nouns, or a singular or plural form of a medical word. They are also used to denote a
diminutive form of a word that designates a smaller version of the object indicated by the root.
Many of these suffixes are the same as those used in the English language. (See Table 2-5.)

SR it e

This table lists adjective, noun, and diminutive suffixes along with their meanings and word analyses.

<

Suffix Meaning Word Analysis
Adjective
-ac pertaining to, relating to cardi/ac (KAR-de-ak): pertaining to the heart

cardi: heart

-al neur/al (NU-ral): pertaining to a nerve
neur: nerve
-ar muscul/ar (MUS-kU-lar): pertaining to muscle

muscul: muscle

-ary pulmon/ary (PULmMo-nér-e): pertaining to the lungs
pulmon: lung

-eal esophag/eal (6-s6f-a-JE-al): pertaining to the esophagus
esophag: esophagus

-ic thorac/ic (tho-RAS-ik): pertaining to the chest
thorac: chest
-ical* path/o/log/ical (path-o-LOJ-i-kal): pertaining to the study of
disease

path/o: disease
log: study of

-ile pen/ile (PE-nil): pertaining to the penis
pen: penis
-ior posterfior (pds-TE-ré-or): pertaining to the back of the body
poster: back (of body), behind, posterior
-ous** cutane/ous (KU-TA-ne-Us): pertaining to the skin
cutane: skin
-tic acous/tic (3-KOOS-tik): pertaining to hearing
acous: hearing
Noun
-esis condition di/ur/esis (di-U-RE-sis): abnormal secretion of large amounts of
urine
di-: double
ur: urine
-ia pneumon/ia (NT-MO-ng-a): infection of the lung usually caused by
bacteria, viruses, or diseases
pneumon: air; lung
-ism hyper/thyroid/ism (hi-p&rTHI-royd-izm): condition characterized by

overactivity of the thyroid gland
hyper-: excessive, above normal
thyroid: thyroid gland
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Noun
-iatry medicine; treatment pod/iatry (po-DI-a-tre): specialty concerned with treatment and
prevention of conditions of the human foot
pod: foot
-ician specialist obstetr/ician (0b-sté-TRISH-an): physician who specializes in the
branch of medicine concerned with pregnancy and childbirth
obstetr: midwife
-ist hemat/o/log/ist (he-ma-TOL-0-jist): physician who specializes in the
treatment of disorders of blood and blood-forming tissues
hemat/o: blood
log: study of
-y condition; process neur/o/path/y (nU-ROP-a-the): disease of the nerves
r/0: nerve
path: disease
Diminutive
-icle small, minute ventr/icle (VEN-trik-1): small cavity, as of the brain or heart
ventr: belly, belly side
-ole arteri/ole (ar-TE-re-ol): the smallest of the arteries; minute artery
arteri: artery
Arteries narrow to form arterioles (small arteries), which branch
into capillaries (the smallest blood vessels).
-ule ven/ule (VEN-TI): small vein continuous with a capillary

ven: vein

*The suffix -ical is a combination of -ic and -al. **The suffix -ous also means composed of or producing.

. It is time to review grammatical suffixes by completing Learning Activity 2-6.

Plural Suffixes

Because many medical words have Greek or Latin origins, there are a few unusual rules you
need to learn to change a singular word into its plural form. Once you begin learning them,
you will find that they are easy to apply. You will also find that some English endings have also
been adopted for commonly used medical terms. When a word changes from a singular to a
plural form, the suffix of the word is the part that changes. A summary of the rules for chang-
ing a singular word into its plural form is located on the inside back cover of this textbook. Use
it to complete Learning Activity 2-7 and whenever you need help forming plural words.

It is time to review the rules for forming plural words by completing Learning
Activity 2-7.
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. The following activities provide review of the suffixes introduced in this chapter. Complete
each activity and review your answers to evaluate your understanding of the chapter.

ﬂling Activity 2-1

Completing and building surgical words

Incomplete Word

Use the meanings in the right column to complete the surgical words in the left column. The first one
is completed for you. Note: The word roots are underlined in the left column.

Meaning

1. episi /o/ L omy incision of the perineum
2.col__ excision (of all or part)* of the colon
3. arthr/o/ _ surgical puncture of a joint (to remove fluid)
4. splen_ excision of the spleen
5. col/o/ forming an opening (mouth) into the colon
6. oste/o/ instrument to cut bone
7. tympan/o/ _ _ _ _ incision of the tympanic membrane
8. trache/o/ _ forming an opening (mouth) into the trachea
9. mast__ excision of a breast

10. lith/o/ _ incision to remove a stone or calculus

11. hemorrhoid excision of hemorrhoids

*Information in parentheses is used to clarify the meaning of the word but not to build the medical
term.

Build a surgical word that means:

12. forming an opening (mouth) into the colon:

13. excision of the colon:

14. instrument to cut bone:

15. surgical puncture of a joint:

16. incision to remove a stone:

17. excision of a breast:

18. incision of the tympanic membrane:

19. forming an opening (mouth) into the trachea:

20. excision of the spleen:

CORRECT ANSWERS ____ X5= ___ % SCORE

Check your answers in Appendix A. Review any material that you did not answer correctly.

Note: If you are not satisfied with your level of comprehension in Learning Activity 2-1, review it and try
the exercise again.
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ing Activity 2-2

Completing and building more surgical words

Use the meanings in the right column to complete the surgical words in the left column.

Incomplete Word Meaning

1. arthr/o/ _ _ fixation or binding of a joint

2. rhin/o/ surgical repair of the nose

3. ten/o/ _ _ __ __ __ _ surgical repair of tendons

4. my/o/ _ _ suture of muscle

5. mast/o/ _ _ _ __ fixation of a (pendulous)* breast

6. cyst/o/ _ suture of the bladder

7. oste/o/ surgical fracture of a bone

8. lith/o/ crushing of a stone

9. enter/o/ _ _ _ __ __ separating intestinal (adhesions)
10. neur/o/ _ _ __ _ _ crushing a nerve

*Information in parentheses is used to clarify the meaning of the word but not to build the medical
term.

Build a surgical word that means:

11. surgical repair of the nose:

12. fixation of a joint:

13. suture of muscle:

14. fixation of a (pendulous) breast:
15. suture of the bladder:

16. repair of tendons:

17. surgical fracture of a bone:

18. crushing stones:

19. separating intestinal (adhesions):

20. crushing a nerve:

Check your answers in Appendix A. Review any material that you did not answer correctly.

CORRECT ANSWERS X 5= % SCORE
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ing Activity 2-3

Selecting a surgical suffix

Use the suffixes in this list to build surgical words in the right column that reflect the meanings in the
left column.

-centests -ectomy -plasty -lome
-clasis -lysis -rrhaphy -tomy
-desis -pexy -stomy -lripsy
1. crushing of a stone: lith/o/
2. puncture of a joint (to remove fluid)*: arthr/o/
3. excision of the spleen: splen/
4. forming an opening (mouth) into the colon: col/o/
5. instrument to cut skin: derma/
6. forming an opening (mouth) into the trachea: trache/o/
7. incision to remove a stone or calculus: lith/ /
8. excision of a breast: mast/
9. excision of hemorrhoids: hemorrhoid/
10. incision of the trachea: trache/ /
11. fixation of a breast: mast/ /
12. excision of the colon: col/
13. suture of the stomach (wall): gastr/ /
14. fixation of the uterus: hyster/ /
15. surgical repair of the nose: rhin/ /
16. fixation or binding of a joint: arthr/ /
17. to break or surgically fracture a bone: oste/ /
18. loosening of nerve (tissue): neur/ /
19. suture of muscle: my/o/
20. incision of the tympanic membrane: tympan/ /

*Information in parentheses is used to clarify the meaning of the word but not to build the medical
term.

CORRECT ANSWERS _____ X 5=

Check your answers in Appendix A. Review any material that you did not answer correctly.

% SCORE
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Selecting diagnostic, pathological, and related suffixes

-algia -malacia
-cele -megaly
-ectasts -metry
-emia -oma
-genesis -0sis
-graph -pathy

-1asis -penia

tumor of the liver:

dilation of a bronchus:
producing or forming cancer:
abnormal condition of the skin:
enlarged kidney:

discharge or flow from the ear:

rupture of the uterus:

© P T Ot D=

spasm or twitching of the eyelid:

—
=]

. herniation of the bladder:
. bursting forth (of) blood:

— e
B 00 N

. diseases of muscle (tissue):

—_
St

. difficult or painful eating:

—
=2l

. softening of the bones:

jum—y
N

. without, or absence of, speech:

—
oo

. white blood condition:

—_
©

. deficiency in red (blood) cells:

N
=]

. measuring the pelvis:

. pain (along the course) of a nerve:

. abnormal condition of a stone or calculus:

. paralysis affecting one side (of the body):

Use the suffixes in this list to build diagnostic, pathological, and related words in the right column
that reflect the meanings in the left column.

-phagia

-phasia

plegia

-rrhage

-rrhea

-rrhexis

-spasm
hepat/
neur/

bronchi/

carcin/o/

dermat/

nephr/o/
ot/ /
hyster/ /
blephar/ /
cyst/ /
hem/o/
lith/
hemi/
my/ /
dys/
oste/ /
a/
leuk/
erythr/ /
pelv/i/

CORRECT ANSWERS _____ X 5=

Check your answers in Appendix A. Review any material that you did not answer correctly.

% SCORE
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ing Activity 2-5

Building pathological and related words

Use the meanings in the right column to complete the pathological and related words in the left
column.

Incomplete Word Meaning
1. bronchi _ dilation of a bronchus
chole _ gallstone
forming or producing cancer

softening of bone

hepat/_/
neur/o/
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dermat
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enlargement of the liver
abnormal condition of gallstones
herniation of the liver

disease of the nerves

abnormal condition of the skin

10. hemi paralysis of one half of the body
11.dys difficult swallowing

12a_ without speech or absence of speech
13. cephal _ pain in the head; headache

twitching of the eyelid

excessive formation (of an organ or tissue)

Check your answers in Appendix A. Review any material that you did not answer correctly.

-f’
“ CORRECT ANSWERS X 6.67 =

% SCORE
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ing Activity 2-6

Selecting adjective, noun, and diminutive suffixes

Use the adjective suffixes in the following list to create a medical word. The first one is completed
Jor you. Note: When in doubt about the validity of a word, refer to a medical dictionary.

-ac -ary -ic -tic
-al -eal -ous -tix
Element Medical Term Meaning
1. thorac/ thoracic pertaining to the chest
2. gastr/ - pertaining to the stomach
3. bacteri/ - pertaining to bacteria
4. aqua/ - pertaining to water
5. axill/ - pertaining to the armpit
6. cardi/ - pertaining to the heart
7. spin/ - pertaining to the spine
8. membran/ - pertaining to a membrane

Use the noun suffixes in the following list to create a medical word.

-er -ism
-ia -1st
-is 4
Element Medical Term Meaning
9. intern/ - specialist in internal medicine
10. leuk/em/ - condition of “white” blood
11. sigmoid/o/scop/ - visual examination of the sigmoid colon
12. alcohol/ - condition of (excessive) alcohol
13. senil/ - condition associated with aging
14. allerg/ - specialist in treating allergic disorders
15. man/ - condition of madness

Use the diminutive suffixes in the following list to create a medical word.
-icle -ole -ule

Element Medical Term Meaning

16. arteri/ - minute artery

17. ventr/ - small cavity

18. ven/ - small vein

Check your answers in Appendix A. Review any material that you did not answer correctly.

CORRECT ANSWERS X 5.6 = % SCORE
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ing Activity 2-7

Forming plural words

Review the guidelines for plural suffixes (located inside the back cover of this book). Then write the
plural form for each of the following singular terms and briefly state the rule that applies. The first
one is completed for you.

Singular Plural Rule
1. diagnosis diagnoses Drop theis and add es.

fornix

vertebra

keratosis

bronchus

spermatozoon

septum

coccus

e A

ganglion

—
e

prognosis

—
—

. thrombus

—
No

. appendix

—
o

. bacterium

—
S

. testis

—
St

. nevus

Check your answers in Appendix A. Review any material that you did not answer correctly.

CORRECT ANSWERS X 6.67 = % SCORE
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Objectives Learning Activities
Prefix Linking
Prefix Types
Prefixes of Position, Number and
Measurement, and Direction
Other Prefixes
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Upon completion of this chapter, you will be able to:

Explain the use of prefixes in medical terminology.
Explain how a prefix changes the meaning of a medical word.

|
|
m |dentify prefixes of position, number and measurement, and direction.
|

Demonstrate your knowledge of this chapter by completing the learning activities.
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. Prefix Linking

Most medical words contain a root, or combining form, and a suffix. Some of them also
contain prefixes. A prefix is a word element located at the beginning of a word. Substituting
one prefix for another alters the meaning of the word. For example, in the term macro/cyte,
macro- is a prefix meaning large; -cyleis a suffix meaning cell. A macrocyteis a large cell. By chang-
ing the prefix macro- to micro- (small), the meaning of the word changes. A microcyte is a small
cell. See Table 3-1 for three other examples of how a prefix can change the meaning of a word.
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In this table, each word has the same root, nat (birth). By substituting different prefixes, a new word
with a different meaning is formed.

Prefix + Word Root + Suffix = Medical Word Meaning

pre- + nat + -al = prenatal pertaining to (the
(before) (birth) (pertaining to, relating to) pre-NA-tal period) before birth
peri- + nat + -al = peripatil pertaining to (the
(around) (birth) (pertaining to, relating to) péer-i-NA-tal period) around birth
post- + nat + -al - postnatal pertaining to (the
(after) (birth) (pertaining to, relating to) post-NA-tal period) after birth

Prefix Types

Learning the major types of prefixes, such as prefixes of position, number and measurement,
and direction, as well as some others, will help you master medical terminology.

Prefixes of Position, Number and Measurement, and Direction

Prefixes are used in medical terms to denote position, number and measurement, and direc-

tion. Prefixes of position describe a place or location. (See Table 3-2.) Prefixes of number and

measurement describe an amount, size, or degree of involvement. (See Table 3-3.) Prefixes of
<II :' l1| ll!: 1

direction indicate a pathway or route. (See Table 3—4.)
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This table lists commonly used prefixes of position along with their meanings and word analyses.

Prefix Meaning Word Analysis

epi- above, upon epi/dermfis (&p-i-DER-mis): outermost layer of the skin
derm: skin
-/s: noun ending
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Prefix Meaning Word Analysis
hypo— under, below, deficient hypo/derm/ic (hi—p6—DER—m7k): under or inserted under the skin, as in a
hypodermic injection
derm: skin

-ic: pertaining to, relating to

infra- under, below infra/cost/al (in-fra-KOS-tal): below the ribs
cost: ribs
-al: pertaining to, relating to

sub- sub/nas/al (sib-NA-sal): under the nose
nas: nose
-al: pertaining to, relating to

inter- between inter/cost/al (in-té~KOS-tal): between the ribs
cost: ribs
-al: pertaining to, relating to

post- after, behind post/nat/al (post-NA-tal): pertaining to the period after birth
nat: birth

pre- before, in front of pre/nat/al (pre-NA-tal): pertaining to the period before birth
nat: birth

-al: pertaining to, relating to

pro- pro/gnosis (prég—NG—sTs): prediction of the course and end of a disease,
and the estimated chance of recovery
-gnosis: knowing

retro- backward, behind retro/version (rét-ro-VER-shiin): tipping backward of an organ (such as the
uterus) from its normal position

-version: turning
< HHFHMHW! IIH“!|HHW|“"I |WWmHWN””'W“
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This table lists commonly used prefixes of number and measurement along with their meanings and
word analyses.

Prefix Meaning Word Analysis

bi- two bi/later/al (bi-LAT-ér-al): pertaining to, affecting, or relating to two sides
later: side, to one side
-al: pertaining to, relating to

dipl- double dipl/opia (dip-LO-pe-a): double vision
-opia: vision
diplo- diplo/bacteri/al (dip-I6-bak-TE-re-al): bacterial cells linked together in pairs

bacteri: bacteria
-al: pertaining to, relating to

hemi- one half hemi/plegia (hém-8-PLE-je-a): paralysis of one side of the body
-plegia: paralysis

(Continued)
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Prefix Meaning Word Analysis
hyper— excessive, above normal hyper/calc/emia (hi—pér—kél—SE—mé—é): excessive concentration of calcium in
the blood

calc: calcium
-emia: blood condition

macro- large macro/cyte (MAK-ro-sit): abnormally large erythrocyte, such as those found
in pernicious anemia
-cyte: cell

An erythrocyte is a red blood cell.

micro- small micro/scope (Mi-kro-skop): optical instrument that greatly magnifies minute
objects
-scope: instrument for examining

mono- one mono/chromat/ism (mon-6-KRO-ma-tizm): complete color blindness in which
all colors are perceived as shades of gray
chromat: color
-ism: condition

uni- uni/nucle/ar (T-ni-NU-kle-ar): having only one nucleus
nucle: nucleus
-ar: pertaining to, relating to

| multi- many, much multi/gravida (mul-ti-GRAV-i-da): woman who has been pregnant more than
once
-gravida: pregnant woman

poly— poly/phobia (pol-e-FO-be-3): abnormal fear of many things
-phobia: fear

primi- first primi/gravida (pri-mi-GRAV-i-da): woman during her first pregnancy
-gravida: pregnant woman

quadri- four quadri/plegia (kwod-ri-PLE-j€-a): paralysis of all four limbs
-plegia: paralysis

tri- three tri/plegia (tri-PLE-j&-a): hemiplegia with paralysis of one limb on the other
side of the body

-plegia: paralysis
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This table lists commonly used prefixes of direction as well as their meanings and word analyses.
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Prefix Meaning Word Analysis
ab- from, away from ab/duction (ab-DUK-shiin): movement of a limb away from the body (See
Figure 10-2.)

-duction: act of leading, bringing, conducting

ad- toward ad/duction (a-DUK-shtin): movement of a limb toward the axis of the body
(See Figure 10-2.)
-duction: act of leading, bringing, conducting

(Continued)
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Prefix Meaning Word Analysis

circum- around circum/duction (sérkim-DUK-shiin): movement of a part, such as an extrem-
ity, in a circular direction
-duction: act of leading, bringing, conducting

peri- peri/odont/al (pér-e-o-DON-tal): located around a tooth
odont: teeth
-al: pertaining to, relating to

dia- through, across dia/rrhea (di-a-RE-a): abnormally frequent discharge or flow of fluid fecal
matter from the bowel
-rrhea: discharge, flow

trans- trans/vagin/al (trans-VAJ-in-al): across or through the vagina
vagin: vagina
-al: pertaining to, relating to

ecto- outside, outward ecto/gen/ous (ek-TOJ-&-niis): originating outside the body or structure
gen: forming, producing, origin
-ous: pertaining to, relating to

€exo- exo/tropia (€ks-0-TRO-pe-a): abnormal turning outward of one or both eyes
-tropia: turning

extra- extra/crani/al (eks-tra-KRA-ng-al): outside the skull
crani: cranium (skull)
-al: pertaining to, relating to

endo- in, within endo/crine (EN-do-krin): secreting internally
-crine: secrete

Endocrine refers to a gland that secretes directly into the bloodstream.

intra- intra/muscul/ar (in-tra-MUS-kT-lar): within the muscle
muscul: muscle
-ar: pertaining to, relating to

para—* near, beside; beyond para/nas/al (pér—é—NK—séI): beside the nose
nas: nose
-al: pertaining to, relating to

super- upper, above super/ior (soo-PE-rg-or): toward the head or upper portion of a
structure
-jor: pertaining to, relating to

supra- above; excessive; superior supra/pelv/ic (soo-pra-PEL-vik): located above the pelvis
pelv: pelvis
-jc: pertaining to, relating to

ultra- excess, beyond ultra/son/ic (al-tra-SON-ik): pertaining to sound frequencies too high
to be perceived by the human ear
son: sound
-ic. pertaining to, relating to

* Para- may also be used as a suffix meaning to bear (offspring).
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Many other prefixes may also be used to change the meaning of a word. See Table 3-5 for a
list of some other common prefixes.
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This table lists other commonly used prefixes along with their meanings and word analyses.

Prefix Meaning Word Analysis

a-* without, not a/mast/ia (3-MAS-te-a): without a breast
mast: breast
-ia: condition
Amastia may be the result of a congenital defect, an endocrine disorder, or
mastectomy.

an-** an/esthesia (an-&s-THE-ze-a): partial or complete loss of sensation with or
without loss of consciousness
-esthesia: feeling

anti- against anti/bacteri/al (an-ti-bak-TE-rg-al): pertaining to agents that destroy or stop
the growth of bacteria
bacteri: bacteria
-al: pertaining to, relating to

contra- contra/ception (kon-tra-SEP-shun): prevention of conception or impregnation
-ception: conceiving

brady- slow brady/cardia (brad-g-KAR-d&-a): slow heart rate
-cardia: heart
dys- bad; painful; dys/tocia (dis-TO-s&-a): difficult childbirth
difficult -tocia: childbirth, labor
eu- good, normal eu/pnea (Up—NE—é): normal breathing

-pnea: breathing

hetero- different hetero/graft (HET-&-ro-graft): transplant of tissue from one species to a
different species; also called xenograft
-graft: transplantation

homo- same homo/graft (H6—m6—gréft): transplant of tissue between the same species;
also called allograft
-graft: transplantation

homeo- homeo/plasia (h6-me-0-PLA-ze-3): formation of new tissue similar to that
already existing in a part
-plasia: formation, growth

mal- bad mal/nutrition (Mal-nT-TRI-shiin): any disorder of nutrition
pan- all pan/arthrfitis (pan-arTHRI-tis): abnormal condition characterized by the
inflammation of many joints of the body
arthr: joint

-itis: inflammation

seudo- false pseudo/cyesis (soo-do-si-E-sis): condition in which a woman believes she is
P
pregnant when she is not
-cyesis: pregnancy
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Prefix Meaning

Word Analysis

syn-*#% union, together, syn/dactyl/ism (sin-DAK-til-izm): congenital anomaly characterized by the
joined fusion of the fingers or toes
dactyl: fingers; toes
-ism: condition

tachy— rapid tachy/pnea (ték-fp-NE—é): abnormally rapid rate of breathing

-pnea: breathing

*The prefix a- is usually used before a consonant. ** The prefix an- is usually used before a vowel. *** The prefix syn-
appears as sym- before b, p, ph, or m.

. It is time to review prefixes by completing Learning Activities 3-1, 3-2, and 3-3.
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The following activities provide review of the prefixes introduced in this chapter. Complete
b each activity and review your answers to evaluate your understanding of the chapter.

(LI
Welaph ing Activity 3 -1

- Identifying and defining prefixes

~ Place a slash after each of the following prefixes and then define the prefix. The first one is completed

s Jfor you.
L } 4 Word Definition of Prefix
/ : .inter/dental between

hypodermic

.._. -

-

epidermis

retroversion

transvaginal

infracostal

postnatal

1
2
3
4
5. sublingual
6
7
8
9

quadriplegia

10.

hypercalcemia
primigravida

microscope
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13. triplegia
14. polydipsia

15. abduction

16. anesthesia

17. macrocyte

18. intramuscular

19. suprapelvic

20. diarrhea

21. circumduction

22, adduction

23. periodontal

24. bradycardia
25. tachypnea

26. dystocia

27. eupnea

28. heterograft

29. malnutrition

30. pseudocyesis

Check your answers in Appendix A. Review any material that you did not answer correctly.

CORRECT ANSWERS __ X 334= __ 9% SCORE
ing Activity 3-2

Matching prefixes of position, number and measurement,
and direction

Match the following terms with the definitions in the numbered list.

diarrhea macrocyle pseudocyesis
ectogenous periodontal quadriplegia
hemiplegia polyphobia relroversion
hypodermic postoperative subnasal
intercostal prenatal suprarenal

1. tipping back of an organ

2. pertaining to under the skin

3. before birth

4. pertaining to under the nose

5. after surgery

6. pertaining to between the ribs

7. false pregnancy

8. pertaining to around the teeth
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9. flow through (watery bowel movement)
10. pertaining to an origin outside (the body or structure)
11. above the kidney
12. paralysis of one half (of the body)
13. paralysis of four (limbs)
14. abnormally large (blood cell)
15. many fears

Check your answers in Appendix A. Review any material that you did not answer correctly.

CORRECT ANSWERS ___ X 6.67= _____ % SCORE

ing Activity 3-3

Matching other prefixes

Match the following terms with the definitions in the numbered list.

amastia dyspepsia homosexual
anesthesia dystocia malnutrition
antibacterial eupnea panarthritis
bradycardia heterosexual syndactylism
contraception homograft tachycardia

1. difficult digestion

2. pertaining to a different (opposite) sex

3. inflammation of many joints of the body

4. against bacteria

5. slow heartbeat

6. poor or bad nutrition

7. without a breast

8. without sensation

9. good or normal breathing

—_
e

condition of fusion of fingers and toes

—
—

rapid heartbeat

—
N

against conception

—
0

pertaining to the same sex
difficult childbirth

transplant (of tissue between the) same (species)

—_
b

—
ot

Check your answers in Appendix A. Review any material that you did not answer correctly.

CORRECT ANSWERS __ X 6.67= ____ % SCORE
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Combining Forms
Cellular Structure
Position and Direction

Regions of the Body
el Color
Cell Membrane and Cytoplasm
Other
Nucleus .
. Suffixes
Tissue .
Prefixes
Organ
System
Organism
Quadrants
Regions

Radiologic Consultation: Cervical
and Lumbar Spine

Radiographic Consultation: Injury
of Left Wrist and Hand
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m Understand and identify levels of organization and anatomical planes of the bodly.
m |dentify the cavities, quadrants, and regions of the body.
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m Understand the terms related to direction, position, and planes of the bodly.

m Recognize, pronounce, spell, and build words related to body structure and identify
common abbreviations.

m Describe diagnostic and therapeutic procedures and other terms associated with

body structure.

m Demonstrate your knowledge of this chapter by completing the learning and
medical record activities.

Key Terms

This section introduces important body structure terms and their definitions. Word analyses

are also provided.

Definition

cytoplasm
SI-to-plazm
eyt/o: cell
-plasm: formation, growth

deoxyribonucleic acid (DNA)
de-ok-se-ri-bo-
noo-KLE-ik AS-id
diagnosis
di-ag-NO-sis
dia-: through, across
-gnosis: knowing
gndoscope
EN-do-skop
endo-: in, within

-scope: instrument for examining

etiology

e-te-OL-o0-je
eli/o: cause
-logy: study of

fluoroscope
FLOO-or-0-skop

fluor/o: luminous, fluorescent
-scope: instrument for examining

Gel-like substance that surrounds the nucleus of a cell but is
contained within the cell membrane

The cytoplasm contains structures, called organelles, which carry out the
essential functions of the cell.

Molecule that holds genetic information and makes an exact
copy of itself whenever the cell divides

Identification of a disease or condition by scientific evaluation of
physical signs, symptoms, history, laboratory and clinical test
results, and radiographic procedures

Instrument consisting of a rigid or flexible fiberoptic tube and
optical system for observing the inside of a hollow organ or cavity

Most endoscopes consist of an elongated probe fitted with a light and
camera.

Study of the causes of disease

Instrument, consisting of an x-ray machine and a fluorescent
screen, used to view the internal organs of the body

The patient stands between the x-ray machine and the fluorescent screen,
and as radiation passes through the body it produces an image. Although
the regular x-ray film shows more detail, fluoroscopy is preferable when
live images and movement of internal organs are required.
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Definition

idiopathic

Pertaining to conditions without clear pathogenesis, or disease

id-e-0-PATH-ik without recognizable cause, as of spontaneous origin

idi/o: unknown, peculiar
path: disease
-ic: pertaining to, relating to

metabolism Chemical changes that take place in a cell or an organism and
mé-TAB-o-lizm produce energy and basic materials needed for all life processes
prognosis Prediction of the course and end of a disease and the estimated
prog-NO-sis chance of recovery

pro-: before, in front of
-gnosis: knowing

sign
SIN
S):mptom
SIM-tum

Any objective evidence or manifestation of an illness or a disor-
dered function of the body

Any change in the body or its functions as perceived by the
patient

> R

2 Introduction
R
~

o

This chapter provides the basic foundation for understanding the body system chapters that
follow. It presents the basic structural and functional organization of the body—from the cellu-
lar level to the organism level. It also introduces terms used to describe planes of the body,
body cavities, divisions of the spinal column, and quadrants and regions of the abdominal
cavity. Such terms are an essential part of medical terminology and are relevant to all body
systems. Pathology is also covered, as well as the terminology associated with the disease
process. Finally, this chapter presents and describes terms associated with diagnostic and ther-
apeutic procedures.

L
Levels of Organization
N |
g

The body is composed of several levels of structure and function. Each of these levels incor-
porates the previous level, and contributes to the structure and function of the entire organ-
ism. The levels of organization from simplest to most complex are:

cell
tissue
organ
system
organism

The study of the body at the cellular level is called cytology. The cell is the structural and func-
tional unit of life. Body cells perform all activities associated with life, including obtaining
nourishment, eliminating waste, and reproducing. Cells are composed of:
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Tissue

System

e cell membrane
® cytoplasm
* nucleus

Cell Membrane and Cytoplasm

The cell membrane acts as a barrier that encloses the entire cell. It regulates the transport of
a multitude of substances to and from the cell. Within the cell membrane is a gelatinous matrix
of proteins, salts, water, dissolved gases, and nutrients called cytoplasm. Embedded in cyto-
plasm are various structures called organelles that provide specialized functions for the cell.

Nucleus

The nucleus is responsible for metabolism, growth, and reproduction. It also carries the
genetic blueprint of the organism. This blueprint is contained in a complex molecule called
deoxyribonucleic acid (DNA) that is organized into chromatin. When the cell is ready to
divide, chromatin forms chromosomes upon which approximately 31,000 genes are located.
Each gene determines a unique human characteristic. Genes transmit biological information
from one generation to the next and include such diverse traits as hair color, body structure,
and metabolic activity. In the human, all cells except sperm cells and egg cells contain 23 pairs,
or 46 chromosomes.

The study of tissues is called histology. Groups of cells that perform a specialized activity are
called tissues. Between the cells that make up tissues are varying amounts and types of nonliv-
ing, intercellular substances that provide pathways for cellular interaction. More than 200 cell
types compose four major tissues of the body:

o [Lipithelial tissue covers surfaces of organs; lines cavities and canals; forms tubes,
ducts, and secreting portions of glands; and makes up the epidermis of the skin.
It is composed of cells arranged in a continuous sheet consisting of one or several
layers.

e Connective tissue supports and connects other tissues and organs and is made up of
diverse cell types, including fibroblasts, fat cells, and blood.

® Muscle tissue provides the contractile tissue of the body, which is responsible for move-
ment.

¢ Nervous tissue transmits electrical impulses.

Organs are body structures composed of at least two or more tissue types that perform special-
ized functions. For example, the stomach is composed of muscle tissue, epithelial tissue, and
nervous tissue. Muscle and connective tissue forms the wall of the stomach. Epithelial and
connective tissue covers the internal and external surfaces of the stomach. Nervous tissue
penetrates both the muscular wall and its epithelial lining to provide stimulation for the
release of digestive juices and contraction of muscles in the stomach wall for digestion.

A body system is composed of varying numbers of organs and accessory structures that have
similar or interrelated functions. For example, some of the organs of the gastrointestinal
system include the esophagus, stomach, and small intestine. Some of its accessory structures
include the liver, gallbladder, and pancreas. The purpose of this system is to digest food,
extract nutrients from it, and eliminate waste products. Other body systems include the repro-
ductive, respiratory, urinary, and cardiovascular systems.



Anatomical Position 43

Organism
The highest level of organization is the organism. An organism is a complete living entity

capable of independent existence. All complex organisms, including humans, are composed
of several body systems that work together to sustain life.

| Anatomical Position

The anatomical position is a body posture used as a reference when describing anatomical parts
in relation to each other. In this position, the body is erect and the eyes are looking forward.
The upper limbs hang to the sides, with the palms facing forward; the lower limbs are paral-
lel, with the toes pointing straight ahead. Regardless how the body being examined or
described is positioned—standing or reclining, facing forward or backward—or how the limbs
are actually placed, the positions and relationships of a structure are always described as if the
body were in the anatomical position. (See Figure 4-1.)

Superior

Posterior

Midsagittal (median)
plane

Coronal (frontal)
plane

Transverse (horizontal)
plane

Lateral

Inferior

Figure 4-1 Body planes. Note that the body is in the anatomical position.
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2  Planes of the Body

To identify various sections of the body, anatomists use an imaginary flat surface called a plane.
Prior to the development of modern imaging techniques, conventional x-ray images were
taken only on a single plane, and many body abnormalities were difficult, if not impossible, to
visualize. Current imaging procedures, such as magnetic resonance imaging (MRI) and
computed tomography (CT), produce three-dimensional images on more than one plane.
Thus, structural abnormalities and body masses that were previously not observable with a stan-
dard x-ray taken on a single plane are currently detected using scanning devices that produce
images taken in several body planes.

The most commonly used planes are midsagittal, coronal, and transverse. (See Table
4-1.) The section is named for the plane along which it is cut. Thus, a cut along a transverse
plane produces a transverse, or horizontal, section. The anatomical divisions of these body
planes are illustrated in Figure 4-1. Various imaging procedures are presented in this chapter
and developed more extensively in the body systems chapters.

Oy
i

This table lists planes of the body as well as the anatomical division for each.

Plane Anatomical Division

Midsagittal (median) Right and left halves

Coronal (frontal) Anterior (ventral) and posterior (dorsal) aspects
Transverse (horizontal) Superior (upper) and inferior (lower) aspects

Ny
|

i

The body has two major cavities: the dorsal cavity (posterior) and the ventral cavity (anterior).
(See Table 4-2.) Each of these cavities has further subdivisions, as shown in Figure 4-2.
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This table lists the body cavities and some of the major organs found within them. The thoracic cavity
is separated from the abdominopelvic cavity by a muscular wall called the diaphragm.

] II|||I|IIIIII l Il
BODY| AV

Cavity Major Organ(s) in the Cavity

Dorsal

Cranial Brain

Spinal Spinal cord

Ventral

Thoracic Heart, lungs, and associated structures

Abdominopelvic Digestive, excretory, and reproductive organs and structures

Cranial
Dorsal

Spinal

Thoracic
Diaphragm
Abdominal |
— Ventral
—Abdomino-
pelvic

Pelvic

Figure 4-2 Body cavities.
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The abdominopelvic area of the body is located beneath the diaphragm. It contains the organs
of digestion (abdominal area) and the organs of reproduction and excretion (pelvic area).
Two anatomical methods are used to divide this area of the body for medical purposes:

® quadrants
® regions.

The quadrants are four divisions of the lower torso demarcated for the purpose of topo-
graphical location. They provide a means of defining specific sites for descriptive and diag-
nostic purposes. (See Table 4-3.) The divisions of quadrants are used in clinical examinations
and medical reports. Pain, lesions, abrasions, punctures, and burns are frequently described as
located in a specific quadrant. Incision sites are also identified by using body quadrants as the
method of location. An imaginary cross passing through the navel identifies the four quad-
rants. (See Figure 4-3A.)

(iliac) T.'."‘al“

Figure 4-3 (A) Four quadrants of the abdomen. (B) Nine regions of the abdomen.
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This table lists the quadrants of the body along with their corresponding abbreviations and identifies
their major structures.

Quadrant Abbreviation Major Structures

Right upper RUQ Right lobe of liver, gallbladder, part of pancreas, part of the small
and large intestines

Left upper LUQ Left lobe of liver, stomach, spleen, part of pancreas, part of small
and large intestines

Right lower RLQ Part of the small and large intestines, appendix, right ovary, right
fallopian tube, right ureter

Left lower LLQ Part of the small and large intestines, left ovary, left fallopian tube,
left ureter

Whereas the quadrants of the body are used primarily to identify topographical sites, the
abdominopelvic regions are used primarily to identify the location of underlying body struc-
tures and visceral organs. (See Table 4—4.) For example, the stomach is located in the left
hypochondriac and epigastric region and the appendix is located in the hypogastric region.
(See Figure 4-3B.)

This table lists the names of the abdominopelvic regions and where they are located.

Region Location

Left hypochondriac Upper left region beneath the ribs
Epigastric Region above the stomach

Right hypochondriac Upper right region beneath the ribs
Left lumbar Left middle lateral region

Umbilical Region of the navel

Right lumbar Right middle lateral region

Left inguinal (iliac) Left lower lateral region

Hypogastric Lower middle region beneath the navel
Right inguinal (iliac) Right lower lateral region

. It is time to review the planes of the body and quadrants and regions of the
abdominopelvic area by completing Learning Activities 4-1 and 4-2.
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The spine is divided into sections corresponding to the vertebrae located in the spinal column.
(For a more complete discussion, refer to Chapter 10, Musculoskeletal System.) These divi-
sions are:

e cervical (neck)

e thoracic (chest)

e lumbar (loin)

e sacral (lower back)
® coccyx (tailbone).

- Directional Terms

Directional terms are used to indicate the position of a structure in relation to another struc-
ture. For example, the kidneys are superior to the urinary bladder. The directional phrase supe-
rior to denotes above. This example indicates that the kidneys are located above the urinary

bladder. (See Table 4-5.)
it AR IRANIAREAR
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This table lists directional terms along with their definitions. In this list, opposing terms are presented
consecutively to aid memorization.

Term Definition

Abduction Movement away from the median plane of the body or one of its parts

Adduction Movement toward the median plane of the body

Medial Pertaining to the midline of the body or structure

Lateral Pertaining to a side

Superior (cephalad) Toward the head or upper portion of a structure

Inferior (caudal) Away from the head, or toward the tail or lower part of a structure

Proximal Nearer to the center (trunk of the body) or to the point of attachment to the

body

Distal Further from the center (trunk of the body) or from the point of attachment to the
body

Anterior (ventral) Near the front of the body

Posterior (dorsal) Near the back of the body
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Term Definition
Parietal Pertaining to the outer wall of the body cavity
Visceral Pertaining to the viscera, or internal organs, especially the abdominal organs
Prone Lying horizontal with the face downward, or indicating the hand with palms turned
downward
Supine Lying on the back with the face upward, or indicating the position of the hand or foot with
the palm or foot facing upward
Inversion Turning inward or inside out
Eversion Turning outward
Palmar Pertaining to the palm of the hand
Plantar Pertaining to the sole of the foot
Superficial Toward the surface of the body
Deep Away from the surface of the body (internal)

It is time to review body cavity, spine, and directional terms by completing Learning
Activity 4-3.

& Medical Word Elements
.

This section introduces combining forms, suffixes, and prefixes related to body structure.
Word analyses are also provided.

Element Meaning Word Analysis

COMBINING FORMS

Cellular Structure

cyt/o cell cyt/o/logist (si-TOL-o4ist) : specialist in the
study of the formation, structure, and function
of cells

-logist: specialist in the study of

(Continued)
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Meaning

Word Analysis (Continued)

hist/o

nucle/o

kary/o

tissue

nucleus

hist/0/logy (his-TOL-0-j€): study of the microscopic
structures of tissues

-logy: study of

nucle/ar (NU-kle-ar): pertaining to the nucleus
-ar: pertaining to, relating to

kary/o/lysis (kar-e-OL-i-sis): destruction of the
nucleus resulting in cell death

-lysis: separation; destruction; loosening

Position and Direction

anter/o

caud/o

crani/o

dist/o

dors/o

infer/o

later/o

medi/o

poster/o

anterior, front

tail

cranium

(skull)

far, farthest

back (of body)

lower, below

side

middle

back (of body),
behind, posterior

anter/ior (an-TIR-€-or): pertaining to the front of the
body, organ, or structure

-ior: pertaining to, relating to
caud/ad (KAW-dad): toward the tail; in a posterior
direction

-ad: toward

crani/al (KRA-ne-al): pertaining to the cranium

-al: pertaining to, relating to

dist/al (DIS-tal): pertaining to a point further from
the center (trunk of the body) or from the point of
attachment to the body

-al: pertaining to, relating to
dors/al (DOR-sal): pertaining to the back of the
body
-al: pertaining to, relating to
infer/ior (in-FE-ré-or): pertaining to the undersurface
of a structure; underneath; beneath

-ior: pertaining to, relating to

later/al (LAT-ér-al): pertaining to a side
-al: pertaining to, relating to
medi/ad (ME-de-ad): toward the middle or
center
-ad: toward
poster/ior (pos-TE-re-or): pertaining to the back of
the body

-ior: pertaining to, relating to
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Word Analysis

proxim/o

ventr/o

near, nearest

belly, belly side

proxim/al (PROK-sim-il): nearer to the center (trunk
of the body) or to the point of attachment to the body

-al: pertaining to, relating to
ventr/al (VEN-tril): pertaining to the belly side or
front of the body

-al: pertaining to, relating to

Regions of the Body

abdomin/o

cervic/o

crani/o

gastr/o

ili/o

inguin/o

lumb/o

umbilic/o

pelv/i

pelv/o

abdomen

neck; cervix uteri
(neck of uterus)

cranium
(skull)

stomach

ilium (lateral, flar-
ing portion of hip
bone)

groin

loins, lower back

navel

pelvis

abdomin /al (ab-DOM-i-nil): pertaining to the
abdomen

-al: pertaining to, relating to

cervic/al (SER-vi-kil): pertaining to the neck

-al: pertaining to, relating to

crani/al (KRA-ne-al): pertaining to the cranium

-al: pertaining to, relating to
hypo/gastr/ic (hi-po-GAS-trik): pertaining to beneath
or below the stomach

hypo-: under, below

-ic: pertaining to, relating to

ili/al (IL-e-al): pertaining to the ilium

-al: pertaining to, relating to

inguin/al (ING-gwi-nil): pertaining to the groin, the
depression located between the thigh and trunk

-al: pertaining to, relating to
lumb/ar (LUM-bir): pertaining to the loins, the lower
back

-ar: pertaining to, relating to
umbilic/al (im-BIL-i-kil): pertaining to the navel
region

-al: pertaining to, relating to
pelv/i/meter* (pél—VfM-é—tér): instrument for measur-
ing the pelvis

-meler: instrument for measuring
pelv/ic (PEL-vik): pertaining to the pelvis

-ic: pertaining to, relating to

(Continued)



52 4 - Body Structure

Element Meaning Word Analysis (Continued)

spin/o spine spin/al (SPI-nal): pertaining to the spine
-al: pertaining to, relating to

thorac/o chest thorac/ic (tho-RAS-ik): pertaining to the chest

-ic: pertaining to, relating to

Color

albin/o white albin/ism (AL-bin-izm): partial or total lack of
pigment in skin, hair, and eyes

-ism: condition
leuk/o leuk/o/cyte (LOO-kS—sit): white blood cell
-cyte: cell

chlor/o green chlor/opia (klo-RO-pe-d): disorder in which viewed
objects appear green

-opia: vision
Chloropia is associated with a toxic reaction to digitalis.
chrom/o color hetero/chrom/ic (hét—ér—B—KRa-mik): having differ-

ent colors, especially of the iris or sections of the iris
of both eyes

hetero-: different
-ic: pertaining to, relating to
cirrh/o yellow cirrh/osis (sir-RO-sis): abnormal yellowing, especially
of the skin and mucous membranes

-osis: abnormal condition; increase (used primarily
with blood cells)

Cirrhosis of the liver is usually associated with alcoholism or
chronic hepatitis.

jaund/o jaund/ice (JAWN-dis): yellow discoloration of the skin,
mucous membrane, and sclera of the eye

-ice: noun ending

Jaundice is caused by an abnormal increase of bilirubin (a
yellow compound formed when red blood cells are destroyed) in
the blood.

xanth/o xanth/o/cyte (ZAN—thB—sit): cell containing yellow
pigment
-cyte: cell
cyan/o blue cyan/o/tic (si-an-OT-ik): pertaining to blueness, espe-
cially of the skin and mucous membranes

-tic: pertaining to, relating to

erythr/o red erythr/o/cyte (é-RiTH—rG—sit): red blood cell
-cyte: cell
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Word Analysis

melan/o

poli/o

black

gray; gray matter
(of brain or spinal
cord)

melan/oma (mél-&NO-m3i): malignant tumor of
melanocytes

-oma: tumor

Melanocytes are found in the lower epidermis and are respon-
sible for skin pigmentation.

polio/myel/itis (pBl-E—B—m;—él-i-tis): inflammation of
the gray matter of the spinal cord

myel: bone marrow; spinal cord
-itis: inflammation

Other

acr/o

eti/o

fasci/o

idi/o

morph/o

path/o

radi/o

extremity

cause

band, fascia
(fibrous membrane
supporting and
separating muscles)

unknown, peculiar

form, shape,
structure

disease

radiation, x-ray;
radius

(lower arm bone
on thumb side)

acro/o/cyan/osis (ik-ro-si-i-NO-sis): pertaining to
blueness of the extremities
cyan: blue
-osis: abnormal condition; increase (used primarily
with blood cells)

eti/o/logy (e-te-OL-0-€): study of the causes of
disease

-logy: study of
fasci/itis (fas-e-I-tis): inflammation of any fascia, the

fibrous membrane that supports and separates
muscles

-itis: inflammation
idi/o/path/ic (id-e-0-PATH-ik): pertaining to condi-
tions without clear pathogenesis, or disease without
recognizable cause, as of spontaneous
origin

path: disease

-i¢c: pertaining to, relating to
morph/o/logy (mor-FOL--j€): study of form, shape,
and structure, especially of cells

-logy: study of
path/o/logist (pa-THOL-6-jist): physician specializing
in examining tissues, cells, and body fluids for
evidence of disease

-logist: specialist in the study of
radi/o/logist (ra-de-OL-6-jist): physician specializing

in imaging techniques for diagnosis and treatment of
disease

-logist: specialist in the study of

(Continued)
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Word Analysis (Continued)

somat/o

son/o

viscer/o

xer/o

SUFFIXES

-logy

-logist

-genesis

-gnosis

-gram

-graph

body

sound

internal organs

dry

study of

specialist in the
study of

forming, produc-
ing, origin

knowing

record, writing

instrument for
recording

somat/ic (so-MAT-ik): pertaining to the body

-ic: pertaining to, relating to

son/o/graphy (so-NOG-rafe): process of record-
ing an image or photograph of an organ or tissue
using ultrasound (inaudible sound); also called
ultrasonography

-graphy: process of recording

Sonography is a noninvasive imaging technique that does not
use x-rays and is painless.

viscer/al (VIS-ér-il): pertaining to the viscera, or inter-
nal organs, in the abdominal cavity

-al: pertaining to, relating to

xer/osis (ze-RO-sis): abnormal dryness of the skin,
mucous membranes, or conjunctiva

-osis: abnormal condition; increase (used primarily
with blood cells)

hemat/o0/logy (he-m#TOL-6-j€): study of blood and
its components

hemat/o: blood

dermat/o/logist (dérma-TOL-0-jist): physician
specializing in disorders of the skin

dermat/o: skin

path/o/genesis (pith-o-JEN-é-sis): source or cause of
an illness or abnormal condition

path/o: disease

pro/gnosis (prég—Na-s;s): prediction of the course
and end of a disease, and the estimated chance of
recovery

pro-: before, in front of
arteri/o/gram (ér—TE—rE—B—grém): record of an

artery after injection of a radiopaque contrast
medium

arteri/o: artery
radi/o/graph (RK—dE—B—grif}: film on which an image
is produced through exposure to x-rays

radi/o: radiation, x-rays; radius (lower arm bone on
thumb side)
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Word Analysis

-graphy

-meter

-metry

-pathy

PREFIXES

ab-

infra-

hetero-

homeo-

peri-

process of
recording

instrument for

measuring

act of measuring

disease

from, away from

toward

below, under

different

same, alike

around

arthr/o/graphy (ar-THROG-ra-f€): process of obtain-
ing an image of a joint after injection of a radiopaque
contrast medium

arthr/o: joint

therm/o/meter (thér—MOM-é-tér): instrument used
for measuring heat

therm/o: heat
ventricul/o/metry (Vén—trfk—ﬁ-LOM—é-trE) g

measurement of the intraventricular cerebral
pressure

veniricul/o: ventricle (of heart or brain)
gastr/o/pathy (gis-TROP-a-the): any disease of the
stomach

gastr/o: stomach

ab/duction (ab-DUK=shtin): movement of a limb away
from the body

-duction: act of leading, bringing, conducting

ad/duction (3-DUK-shtin): movement of a limb
toward the axis of the body

-duction: act of leading, bringing, conducting
infra/cost/al (in-fré-KOS—tél): pertaining to the area
below the ribs

cost: ribs
-al: pertaining to, relating to

hetero/morph/ous (hét-ér-o-MOR-fiis): deviating
from a normal type or shape

morph: form, shape, structure
-ous: pertaining to, relating to

homeo/stasis (ho-me-6-STA-sis): relative equilibrium
in the internal environment of the body

-stasis: standing still
peri/cardi/al (péri-KAR-de-il): pertaining to the area
around the heart

cardi: heart

-al: pertaining to, relating to

(Continued)
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Meaning Word Analysis (Continued)

super- upper, above super/ior (s00-PE-re-or): pertaining to the head or
upper portion of a structure

-ior: pertaining to, relating to
trans- across, through trans/abdomin/al (trins—éb-DOM-i-nél): across the
abdomen

abdomin: abdomen
-al: pertaining to, relating to

ultra- excess, beyond ultra/son/ic (ﬁl-tré—SéN—ik): pertaining to sound
frequencies too high to be perceived by the human
ear

son: sound
-ic: pertaining to, relating to

*The iin pelv/i/meler is an exception to the rule of using the connecting vowel o.

. It is time to review medical word elements by completing Learning Activity 4-4.

§  Pathology

All body cells require oxygen and nutrients for survival. They also need a stable internal envi-
ronment that provides a narrow range of temperature, water, acidity, and salt concentration.
This stable internal environment is called homeostasis. When homeostasis is significantly inter-
rupted and cells, tissues, organs, or systems are unable to meet the challenges of everyday life,
the condition is called disease. From a clinical point of view, disease is a pathological or morbid
condition that presents a group of signs, symptoms, and clinical findings. Signs are objective
indicators that are observable by others. A palpable mass and tissue redness are examples of
signs. A symptom is subjective and is experienced only by the patient. Dizziness, pain, and
malaise are examples of symptoms. Clinical findings are results of diagnostic and other tests
performed on the patient.

Etiology is the study of the cause or origin of a disease or disorder. Here are some possi-
ble causes of disease with examples:

e metabolic (diabetes)

¢ infectious (measles, mumps)

¢ congenital (cleft lip)

¢ hereditary (hemophilia)

e environmental (burns, trauma)
® neoplastic (cancer).
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Establishing the cause and nature of a disease is referred to as diagnosis. Determining a
diagnosis helps in the selection of a treatment. A prognosis is the prediction of the course of
a disease and its probable outcome. Any disease whose cause is unknown is said to be idio-
pathic. A variety of diagnostic procedures are used to identify a specific disease and determine
its extent or involvement. Diagnostic tests can be uncomplicated, such as listening to chest
sounds with a stethoscope, or complex, such as a biopsy. Many of the diagnostic tests listed in
this text can be categorized as surgical, clinical, endoscopic, laboratory, and radiologic. Some
of these tests include more than one testing modality.

- Diagnostic, Symptomatic, and Related Terms

This section introduces diagnostic, symptomatic, and related terms and their meanings. Word
analyses for selected terms are also provided.

Definition

adhesion
ad-HE-zhun
L
AN-a-lit

contrast medi_um
KON-trast MED-e-iim

dehiscence

de-HIS-éns

febrile

FE-bril

homeostasis

ho-me-o-STA-sis
homeo-: same, alike
-stasis: standing still

inﬂammiltion
in-fli-MA-shiin

Abnormal fibrous band that holds normally separated tissues
together, usually occurring within a body cavity

Substance being analyzed or tested, generally by means of a chemi-
cal

In radiology, a substance that is injected into the body, introduced
via catheter, or swallowed to facilitate radiographic imaging of inter-
nal structures that otherwise are difficult to visualize on x-ray films

Bursting open of a wound, especially a surgical abdominal wound

Feverish; pertaining to a fever

Relative constancy or equilibrium in the internal environment of the
body, which is maintained by the ever-changing processes of feed-
back and regulation in response to external or internal changes

In homeostasts, such properties as temperature, acidity, and the concentra-
tions of nutrients and wastes remain constant.

Body defense against injury, infection, or allergy marked by redness,
swelling, heat, pain and, sometimes, loss of function

Inflammation is one mechanism used by the body to protect against invasion
by foreign organisms and to repair injured tissue.

(Continued)
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Definition

(Continued)

morbid
MOR-bid

nuclear medicine

NU-kle-ar

radiology
ra-de-OL-o-je

radi/o: radiation, x-ray; radius
(lower arm bone on thumb side)
-logy: study of
diagnostic
di-ag-NOS-tik
dia-: through, across
gnos: knowing
-tic: pertaining to, relating to
interventional
in-tér-VEN-shun-al
therapeutic
thér-a-PU-tik
therapeut: treatment
-ic: pertaining to, relating to

radionucli_des_
ra-de-o-NU-klid

radiopharmaceutical
ra-de-o-farm-a-SU-ti-kal

scan
SKAN

sepsis
SEP-sis

suppurative
SUP-u-ra-tiv

Diseased; pertaining to a disease

Branch of medicine concerned with the use of radioactive
substances for diagnosis, treatment, and research

Medical discipline concerned with the use of electromagnetic radia-
tion, ultrasound, and imaging techniques for diagnosis and treat-
ment of disease and injury (See Figure 4-4.)

Medical imaging using external sources of radiation to evaluate body
structures and functions of organs

Use of imaging techniques in the nonsurgical treatment of various
disorders, such as balloon angioplasty and cardiac catheterization

Use of ionizing radiation in the treatment of malignant tumors; also
called radiation oncology

Substances that emit radiation spontaneously; also called tracers

The quantity and duration of radioactive material used in these tests are safe
for humans and should not have harmful effect.

Radionuclide attached to a protein, sugar, or other substance that
travels to the organ or area of the body that will be scanned

Term used to describe a computerized image by modality (such as
computed tomography, magnetic resonance, and nuclear) or by
structure (such as thyroid and bone)

Pathological state, usually febrile, resulting from the presence of
microorganisms or their products in the bloodstream

Producing or associated with generation of pus
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(D) CT scan. (E) MRI scan. (F) PET scan of brain.
Figure 4-4 Medical imaging.

-

4 Diagnostic and Therapeutic Procedures
-

This section introduces procedures used to diagnose and treat a variety of disorders. Specific
examples of these procedures are found in the body systems chapters. Descriptions are
provided as well as pronunciations and word analyses for selected terms.

Procedure Description

DIAGNOSTIC PROCEDURES

Endoscopic
endoscopy Visual examination of a cavity or canal using a specialized lighted
én-DOS-ko-pe instrument called an endoscope
endo-: in, within Endoscopy is used for biopsy, surgery, aspirating fluids, and coagulating
-scopy: visual examination bleeding areas. The organ, cavity, or canal being examined dictates the name

of the endoscopic procedure. (See Figure 4-5.) A camera and video recorder are
commonly used during the procedure to provide a permanent record.

(Continued)
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Procedure

Description (Continued)

laparoscopy
lap-ar-OS-ko-pe

lapar/o: abdomen

-scopy: visual examination

thoracoscopy
thor-a-KOS-ké-pe

thorac/o: chest
-scopy: visual examination

Visual examination of the organs of the pelvis and abdomen through
very small incisions in the abdominal wall

Examination of the lungs, pleura, and pleural space with a scope
inserted through a small incision between the ribs

Thoracoscopy is an endoscopic procedure usually performed for lung biopsy,
repairing perforations in the lungs, and diagnosing pleural disease.

Laboratory

complete blood count

urinalysis
U-ri-NAL-i-sis

Common blood test that enumerates red blood cells, white blood
cells, and platelets; measures hemoglobin (the oxygen-carrying mole-
cule in red blood cells); estimates red cell volume; and sorts white
blood cells into five subtypes with their percentages

Common urine test that evaluates the physical, chemical, and micro-

scopic properties of urine

Biopsy Fiberoptic
device lights

Figure 4-5 Endoscopy (gastroscopy).
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Description

Radiographic

computed tomography (CT)

scan 5

kom-PU-téd t6o-MOG-ra-fe
tom/o: to cut

-graphy: process of recording

Dczppler
DOP-lér

fluoroscopy

floo-or-OS-ko-pe
Jfluor/o: Tuminous, fluorescent
-scopy: visual examination

magnetic resonance imaging
(MRI)

még—NET—ic REZ-én-ins
iM—ij-ing

nuclear scan

NU-kle-ar

Imaging technique achieved by rotating an x-ray emitter around the
area to be scanned and measuring the intensity of transmitted rays
from different angles; formerly called computerized axial tomography

In a CT scan, the computer generates a detailed cross-sectional image that
appears as a slice. (See Figure 4—4D.) Tumor masses, bone displacement,
and accumulations of fluid may be detected. During a period of two held
breaths, as many as 50 continuous tomographic images can be produced

in a single-slice mode. This technique may be used with or without a contrast
medium.

Ultrasound technique used to detect and measure blood-flow velocity
and direction through the cardiac chambers, valves, and peripheral
vessels by reflecting sound waves off of moving blood cells

Doppler is used to identify irregularities in blood flow through the heart and its
valves as well as peripheral vascular problems, such as blood clots, venous
insufficiency, and arterial blockage.

Radiographic technique in which x-rays are directed through the
body to a fluorescent screen that displays continuous imaging of the
motion of internal structures and immediate serial images

Fluoroscopy is used to view the motion of organs, such as the digestive tract
and heart, and joints or for intervascular placement of catheters or other
devices.

Noninvasive imaging technique that uses radio waves and a strong
magnetic field rather than an x-ray beam to produce multiplanar
cross-sectional images (See Figure 4—4FE.)

MRI is the method of choice for diagnosing a growing number of diseases
because it provides superior soft tissue contrast, allows multiple plane views,
and avoids the hazards of ionizing radiation. MRI commonly proves superior
to CT scan for most central nervous system images, particularly those of the
brainstem and spinal cord as well as the musculoskeletal and pelvic area. The
procedure usually does not require a contrast medivum.

Diagnostic technique that uses a radioactive material (radiopharma-
ceutical) introduced into the body (inhaled, ingested, or injected)
and a scanning device to determine size, shape, location, and func-
tion of various organs and structures (See Figure 4-4C.)

A nuclear scan is the reverse of a conventional radiograph. Rather than being
directed into the body, radiation comes from inside the body and is then
detected by the scanning device to produce an image.

(Continued)
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Procedure

Description (Continued)

positron emission tomography
(PET)

POZ--tron eMISH-iin
0-MOG-ri-fe

radiography

ra-de-OG-ra-fe
radi/o: radiation, x-ray, radius
(lower arm bone on thumb side)
-graphy: process of recording

single photon emission
computed tomography (SPECT)
SING-giil FO-ton

&MI-shiin

to-MOG-ra-fe

tomography
t6-MOG-ri-fe
tom/o: to cut
-graphy: process of recording

ultrasonography (US)
tk-tri-son-OG-ri-fe

ultra-: excess, beyond

son/o: sound

-graphy: process of recording

Scan using computed tomography to record the positrons (positive
charged particles) emitted from a radiopharmaceutical, producing a
cross-sectional image of metabolic activity in body tissues to deter-
mine the presence of disease (See Figure 4—4F.)

PET is especially useful in scanning the brain and nervous system to diagnose
disorders that involve abnormal tissue metabolism, such as schizophrenia,
brain tumors, epilepsy, stroke, and Alzheimer disease as well as cardiac and
pulmonary disorders.

Image produced when an x-ray is passed through the body or area
and captured on a film; also called x-ray (See Figure 4—4A.)

On the radiograph, dense material, such as bone, appears white, and softer
material, such as the stomach and liver, appears in shades of gray.

Noninvasive imaging technique that provides clear, three-
dimensional pictures of a major organ by injecting a radionuclide
and detecting the emitted radiation using a special device called a
gamma camera

A healthy organ absorbs the radionuclide at a specific rate. Overabsorption
(hot spot) or underabsorption (cold spot) may be an indication of pathology.

Radiographic technique that produces an image representing a
detailed cross-section or “slice” of an area, tissue, or organ at a prede-
termined depth

Types of tomography include computed tomography (CT), positron emission
tomography (PET), and single photon emission computed tomography
(SPECT).

Image produced by high-frequency sound waves (ultrasound) and
displaying the reflected “echoes” on a monitor; also called ultrasound,
sonography, echo, and echogram (See Figure 4—4B.)

Ultrasound, unlike most other imaging methods, can create real-time moving
umages to view organs and functions of organs in motion. A computer
analyzes the reflected echos and converts them into an image on a video moni-
tor. Because this procedure does not use ionizing radiation (x-ray) it is used for
visualizing fetuses as well as the neck, abdomen, pelvis, brain, and heart.
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Procedure Description
Surgical
biopsy Representative tissue sample removed from a body site for micro-
BI-6p-se scopic examination, usually to establish a diagnosis
needle Removal of a small tissue sample for examination using a hollow
needle, usually attached to a syringe
punch Removal of a small core of tissue using a hollow instrument (punch)
An anesthetic and suturing are usually required for a punch biopsy, and mini-
mal scarring is expected.
shave Removal of tissue using a surgical blade to shave elevated lesions
frozen section Ultra-thin slice of tissue cut from a frozen specimen for immediate

pathological examination

Frozen section is used for rapid diagnosis of malignancy, while the patient
awaits surgery.

THERAPEUTIC PROCEDURES

Surgical

ablation Removal of a part, pathway, or function by surgery, chemical destruc-
ab-LLA-shun tion, electrocautery, freezing, or radiofrequency (RF)

anastomosis Surgical joining of two ducts, vessels, or bowel segments to allow flow
a-nas-to-MO-sis from one to another (See Figure 4-6.)

(Continued)

\‘I‘

A. End to end anastomosis

B. End to side anastomosis

C. Side to side anastomosis

Figure 4-6 Anastomoses.
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Procedure

Description (Continued)

cauterize

KAW-tér-iz

curettage
ku-ré-TAZH

Encisjon and draigagg (I&D)
in-SIZH-tin, DRAN-jj
laser surgery

LA-zér SUR4jére
raq.ica} disse(_:titzn
RAD-i-kal di-SEK-
shun

resection
re-SEK-shun

Destroy tissue by electricity, freezing, heat, or corrosive chemicals

Scraping of a body cavity with a spoon-shaped instrument called a
cuprette (curet)

Incision made to allow the free flow or withdrawal of fluids from a
wound or cavity

Surgical technique employing a device that emits intense heat and
power at close range to cut, burn, vaporize, or destroy tissues

Surgical removal of tissue in an extensive area surrounding the surgi-
cal site in an attempt to excise all tissue that may be malignant to
decrease the chance of recurrence (such as radical mastectomy)

Partial excision of a bone, organ, or other structure

It is time to review diagnostic and therapeutic terms and procedures by completing
Learning Activity 4-5.

% Abbreviations

This section introduces body structure abbreviations and their meanings.

Abbreviation

Meaning

ant
AP
Bx, bx
CT

CT scan, CAT scan

anterior
anteroposterior

biopsy

computed tomography

computed (axial) tomography scan
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Meaning

PA

PET

post

RLQ
RUQ

Sono
SPECT

Sx

Tx

U&L, U/L

UsS

digital subtraction angiography
diagnosis

lateral

left lower quadrant

left upper quadrant

magnetic resonance imaging
posteroanterior; pernicious anemia
positron emission tomography
posterior

right lower quadrant

right upper quadrant

sonogram

single photon emission computed tomography
symptom

treatment

upper and lower

ultrasound
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WEARN NG KGRIV s

. The following activities provide review of the body structure terms introduced in this chapter.
Complete each activity and review your answers to evaluate your understanding of the chapter.

§ul! !: ing Activity 4-1

) Identifying body planes
Label the following illustration using the terms below.
5 -
- -

=

.

anterior lateral posterior
coronal (frontal) plane medial superior

inferior midsagittal (median) plane transverse (horizontal) plane

Check your answers by referring to Figure 4-1 on page 43. Review material that you did not
answer correctly.
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ing Activity 4-2
Identifying abdominopelvic divisions
i Label the quadrants on Figure A and regions on Figure B using the terms below.

epigastric region left lumbar region right lower quadrant

hypogastric region left upper quadrant right lumbar region

:

left hypochondriac region right hypochondriac region right upper quadrant
left iliac region right iliac region umbilical region

left lower quadrant

Check your answers by referring to Figure 4-3A and 4-3B on page 46. Review material that
you did not answer correctly.
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ing Activity 4-3

Matching body cavity, spine, and directional terms

® N o O

10.
1.
12,

13,
14.
15,

abdominopelvic
adduction

cervical

coccyx
deep

eversion

inferior (caudal)

inversion

lumbar
plantar
posterior (dorsal)

prone

proximal
superficial

thoracic

o

Match each term on the left with its meaning on the right.

. pertaining to the sole of the foot
. tailbone

c. ventral cavity that contains heart, lungs, and

PR om0 &

—

—_— e

B

associated structures

. toward the surface of the body

. lying horizontal with face downward

turning outward
nearer to the center (trunk of the body)
ventral cavity that contains digestive, reproduc-

tive, and excretory structures

. turning inward or inside out
. part of the spine known as the neck
. movement toward the median plane

. away from the head; toward the tail or lower part

of a structure

m. away from the surface of the body; internal

part of the spine known as the loin

o. near the back of the body

CORRECT ANSWERS ___ X 6.67 =

inig||Agtivity 44

Matching word elements

Check your answers in Appendix A. Review any material that you did not answer correctly.

% SCORE

Combining Forms
caud/o

dors/o

hist/o

Jaund/o

leuk/o

poli/o

viscer/o

dist/o
eti/o
idi/o
kary/o
morph/o
somat/o

xer/o

Match the following word elements with the definitions in the numbered list.

Suffixes Prefixes
-genesis ad-
-gnosis infra-
-graphy ultra-
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1. nucleus
9. far, farthest
3. process of recording
4. knowing
5. white
6. internal organs
7. yellow
3. tissue
9. forming, producing, origin
10. below, under
11. excess, beyond
12. tail
13. back (of body)
14. gray
15. cause
16. form, shape, structure
17. dry
18. unknown, peculiar
19. toward
20. body

Check your answers in Appendix A. Review any material that you did not answer correctly.

CORRECT ANSWERS ____ X5 = % SCORE

: ing Activity 4-5

Matching diagnostic and therapeutic terms and procedures

Match the following terms with the definitions in the numbered list.

ablation fluoroscopy radionuclide
cauterize morbid resection
Doppler nuclear scan suppurative
endoscopy punch biopsy thoracoscopy
febrile radiology ultrasonography

1. medical specialty concerned with the use of electromagnetic

radiation, ultrasound, and imaging techniques

2. measurement of blood flow in a vessel by reflecting sound
waves off moving blood cells

3. image produced by using high-frequency sound waves and

displaying the reflected “echoes” on a monitor
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4. visual examination of the lungs, pleura, and pleural space with

a scope inserted through a small incision between the ribs

5. excision of a core sample of tissue for examination

visual examination of a cavity or canal using a special lighted

instrument

7. use of a radioactive material and scanning device to deter-
mine, size, shape, location, and function of various organs and

structures

8. radiographic technique that directs x-rays to a fluorescent

screen and displays “live” images on a monitor

9. disease, or pertaining to disease
10. substance that emits radiation spontaneously; also called tracer
11. feverish; pertaining to a fever
12. partial excision of a bone, organ, or other structure
13. producing or associated with generation of pus
14. destruction of tissue by electricity, freezing, heat, or corrosive
chemicals
15. removal of a part, pathway, or function by surgery, chemical

destruction, electrocautery, freezing, or radiofrequency (RF)

Check your answers in Appendix A. Review any material that you did not answer correctly.

CORRECT ANSWERS x6.67= % SCORE




Medical Record Activities 71

nln“l:::: |:| Il o “Im "

The two medical records included in the following activities use common clinical scenarios to
show how medical terminology is used to document patient care. Complete the terminology
and analysis sections for each activity to help you recognize and understand terms related to
body structure.

' Medical Record Activity 4-1

Radiologic consultation: Cervical and lumbar spine

Terminology

The terms listed in the chart come from the medical record Radiologic Consultation: Cervical
and Lumbar Spine that follows. Use a medical dictionary such as Taber’s Cyclopedic Medical
Dictionary, the appendices of this book, or other resources to define each term. Then review
the pronunciations for each term and practice by reading the medical record aloud.

4 Term Definition

" AP

atlantoaxial
atlin-to-A K-se-al
cervical
P SER-vi-kil
lateral
LAT-ér-al
lumbar
LUM-bar
lumbosacral junction

ltim-bo-SA-kril

odontoid
6-DON-toyd

sa_cral
SA-kral

scoliosis
sko-le-O-sis

spasm
SPAZM

spina bifida occulta
SPI-ni BIFi-di 6-KUL-ta

vertebral bodies
VER-té-bril
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RaDpI1I0LOGIC CONSULTATION: CERVICAL AND LUMBAR SPINE

Thank you for referring Chester Bowen to our office. Mr. Bowen presents with neck and
lower back pain of more than 2 years’ duration. Radiographic evaluation of June 14, 20xx,
reveals the following.

AP, lateral, and odontoid views of the cervical spine demonstrate some reversal of normal
cervical curvature, as seen on lateral projection. There is some right lateral scoliosis of the
cervical spine. The vertebral bodies, however, appear to be well maintained in height; the
intervertebral spaces are well maintained. The odontoid is visualized and appears to be
intact. The atlantoaxial joint appears symmetrical.

IMPRESSION: Films of the cervical spine demonstrate some reversal of normal cervical
curvature and a minimal scoliosis, possibly secondary to muscle spasm, without evidence of
recent bony disease or injury. AP and lateral films of the lumbar spine, with spots of the
lumbosacral junction, demonstrate an apparent minimal spina bifida occulta of the first
sacral segment. The vertebral bodies, however, are well maintained in height; the interverte-
bral spaces appear well maintained.

PATHOLOGICAL DIAGNOSIS: Right lateral scoliosis with some reversal of normal cervical
curvature.
Analysis

Review the medical record Radiologic Consultation: Cervical and Lumbar Spine to answer the
following questions.

1. Why was the x-ray film taken of the cervical spine?

2. Did the patient appear to have experienced any type of recent injury to the spine?

3. What cervical vertebrae form the atlantoaxial joint?

4. Was the odontoid process fractured?

5. What did the radiologist believe was the possible cause of the minimal scoliosis?
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Medical Record Activity 4-2

Radiographic consultation: Injury of left wrist and hand

Terminology

The terms listed in the chart come from the medical record Radiographic Consultation: Injury of
Left Wrist and Hand that follows. Use a medical dictionary such as Taber’s Cyclopedic Medical
Dictionary, the appendices of this book, or other resources to define each term. Then review
the pronunciations for each term and practice by reading the medical record aloud.

Definition

anterior
an-TIR-e-or

AP

distal
DIS-til

dorsal
DOR-sal

S~ epicondyle
ép-1-KON-dil

o humerus
HU-mér-us

lucency
LOO-sént-se

me_dial
ME-de-al

mm

posterior
pos-TE-re-or

ragius
RA-de-us
l{lna
UL-na

ventral-lateral
VEN-tril LAT-ér-il
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RADIOGRAPHIC CONSULTATION: INJURY OF LEFT WRIST AND HAND

LEFT WRIST IMAGES: Obtained with the patient’s arm taped to an arm board. There are
fractures through the distal shafts of the radius and ulna. The radial fracture fragments show
approximately 8 mm overlap with dorsal displacement of the distal radial fracture fragment.
The distal ulnar shaft fracture shows ventral-lateral angulation at the fracture apex. There is
no overriding at this fracture. No additional fracture is seen. Soft tissue deformity is present,
correlating with the fracture sites.

LEFT ELBOW AND LEFT HUMERUS: Single view of the left elbow was obtained in the
lateral projection. AP view of the humerus was obtained to include a portion of the elbow. A
third radiograph was obtained but is not currently available for review. There is lucency
through the distal humerus on the AP view along its medial aspect. It would be difficult to
exclude fracture just above the medial epicondyle. On the lateral view, there is elevation of
the anterior and posterior fat pad. These findings are of some concern. Repeat elbow study
is recommended.

Analysis

Review the medical record Radiographic Consultation: Injury of Left Wrist and Hand to answer the
following questions.

1. What is the abbreviation for anteroposterior?

2. What caused the soft tissue deformity?

3. Why was an AP view of the humerus taken?

4. Where are the left wrist fractures located?

5. Did the radiologist take any side views of the left elbow?
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m |ocate and describe the structures of the integumentary system.
m Recognize, pronounce, spell, and build words related to the integumentary system.

Describe pathological conditions, diagnostic and therapeutic procedures, and other
terms related to the integumentary system.

m Explain pharmacology related to the treatment of skin disorders.
m Demonstrate your knowledge of this chapter by completing the learning and medical

record activities.
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§  Key Terms

This section introduces important integumentary system terms and their definitions. Word
analyses are also provided.

Definition
adipose Fatty; pertaining to fat
AD-i-pos
adip: fat
-ose: pertaining to, relating to
androgen Generic term for an agent, usually a hormone (testosterone)
AN-dro-jén that stimulates activity of the accessory male sex organs or

stimulates the development of male characteristics

dorsal Indicating a position; pertaining to the back or posterior (of
DOR-sal a structure)

dors: back (of body)
-al: pertaining to; relating to

ductule A very small duct
DUK-tul

duct: to lead; carry

-ule: small, minute

homeostasis Relative constancy or equilibrium in the internal environ-
ho-me-0-STA-sis ment of the body, which is maintained by the ever-changing
Taiiilan=e &aimie. aibike processes of feedback and regulation in response to external
g , i
-stasis: standing still or internal changes
hypodermis Subcutaneous tissue layer below the dermis
hi-po-DER-mis
hypo-: under, below, deficient
derm: skin

-is: noun ending

integument A covering (the skin) consisting of the epidermis and dermis,
in-TEG-u-mént or corium

systemic Pertaining to the entire body rather than to one of its individ-
sis-TEM-ik ual parts

§  Anatomy and Physiology

The integumentary system consists of the skin and its epidermal structures (integumentary
glands, hair, and nails). The skin, also called integument, covers and protects all outer surfaces
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of the body and performs many vital functions. Its elaborate system of distinct tissues includes
glands that produce several types of secretions, nerves that transmit impulses, and blood
vessels that help regulate body temperature. (See Figure 5-1.)

Touch receptor

Sweat gland
pore

(2) Stratum
corneum

(3) Stratum =~ - . |
germinativum - (A LAS L AT B ® =
(basal layer) - )7 el i

(1) Epidermis

(7) Sebaceous

(oil) gland (4) Dermis

(9) Hair follicle

(5) Subcutaneous

Adipose tissue —— tissue

(10) Papilla Nerve (6) Sudoriferous
Arteriole ~ Venule (sweat) gland

Figure 5-1 Structure of the skin and subcutaneous tissue.

The skin protects underlying structures from injury and provides sensory information to the
brain. Beneath the skin’s surface is an intricate network of nerve fibers that register sensations
of temperature, pain, and pressure. Other important functions of the skin are protecting the
body against ultraviolet rays, regulating body temperature, and preventing dehydration. The
skin also acts as a reservoir for food and water and is responsible for the synthesis of vitamin D
when exposed to sunlight. The skin consists of two distinct layers: the epidermis and the
dermis. A subcutaneous layer of tissue binds the skin to underlying structures.

Epidermis

The outer layer, the (1) epidermis, is thick (comprised of five layers) on the palms of the hands
and the soles of the feet but relatively thin over most other areas. Although the epidermis is
composed of four or five sublayers called strata, the (2) stratum corneum and the (3) stratum
germinativum (basal layer) are of greatest importance.
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The stratum corneum is composed of dead flat cells that lack a blood supply and sensory
receptors. Its thickness is correlated with normal wear of the area it covers. Only the stratum
germinativum is composed of living cells and includes a basal layer where new cells are formed.
As these cells move toward the stratum corneum to replace the cells that have been sloughed
off, they die and become filled with a hard protein material called keratin. The relatively water-
proof characteristic of keratin prevents body fluids from evaporating and moisture from enter-
ing the body. The entire process by which a cell forms in the basal layers, rises to the surface,
becomes keratinized, and sloughs off takes about 1 month.

In the basal layer of the epidermis, specialized epithelial cells called melanocytes produce
a dark pigment called melanin. Melanin filters ultraviolet radiation (light) and provides a
protective barrier from the damaging effects of the sun. The number of melanocytes is about
the same in all races. Differences in skin color are attributed to production of melanin. In
people with dark skin, melanocytes continuously produce large amounts of melanin. In people
with light skin, melanocytes produce less melanin. The activity of melanocytes is genetically
regulated and, thus, inherited. Local accumulations of melanin are seen in pigmented moles
and freckles. Environmental and physiological factors also play a role in skin color. An absence
of pigment in the skin, eyes, and hair is most likely due to an inherited inability to produce
melanin. This lack of melanin results in the condition known as albinism. A person with this
condition is called an albino.

Dermis

The second layer of the skin, the (4) dermis (corium), lies directly beneath the epidermis. It
is composed of living tissue and contains numerous capillaries, lymphatic vessels, and nerve
endings. Hair follicles, sebaceous (oil) glands, and sweat glands are also located in the dermis.
The hypodermis, or (5) subcutaneous tissue, is composed primarily of loose connective tissue
and adipose tissue interlaced with blood vessels. It binds the dermis to underlying structures.
The hypodermis stores fats, insulates and cushions the body, and regulates temperature. The
amount of fat in the hypodermis varies with the region of the body and a person’s sex, age, and
nutritional state.

Accessory Organs of the Skin

The accessory organs of the skin consist of integumentary glands, hair, and nails. All of these
structures are formed from the epidermis. The glands play an important role in body defense
and maintaining homeostasis, whereas the hair and nails have more limited functional roles.

Glands

Two important glands located in the dermis produce secretions: the (6) sudoriferous glands
produce sweat, and the (7) sebaceous glands produce oil. These two glands are known as
exocrine glands because they secrete substances through ducts to an outer surface of the body
rather than directly into the bloodstream.

The sudoriferous glands secrete perspiration or sweat onto the surface of the skin
through pores. Pores are most plentiful on the palms, soles, forehead, and armpits (axillae).
The main functions of the sudoriferous glands are to cool the body by evaporation, excrete
waste products, and moisten surface cells.

The sebaceous glands are filled with cells, the centers of which contain fatty droplets. As
these cells disintegrate, they yield an oily secretion called sebum. The acidic nature of sebum
helps to destroy harmful organisms on the skin thus preventing infection. When sebaceous
ductules become blocked, acne may result. Congested sebum causes the formation of pimples
or whiteheads, and if the sebum is dark, it forms blackheads. Sex hormones, particularly andro-
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gens, regulate the production and secretion of sebum. During adolescence, the secretions
increase; as the person ages, the secretions diminish. The loss of sebum, which lubricates the
skin, may be one of the reasons for the formation of wrinkles that accompany old age.
Sebaceous glands are present over the entire body, except on the soles of the feet and the
palms of the hands. They are especially prevalent on the scalp and face; around openings such
as the nose, mouth, external ear, and anus; and on the upper back and scrotum.

Hair

Hair is found on nearly all parts of the body, except for the lips, nipples, palms of the hands,
soles of the feet, and parts of the external genitalia. The visible part of the hair is the (8) hair
shaft; the part thatis embedded in the dermis is the hair root. The root, together with its cover-
ings, forms the (9) hair follicle. At the bottom of the follicle is a loop of capillaries enclosed
in a covering called the (10) papilla. The cluster of epithelial cells lying over the papilla repro-
duces and is responsible for the eventual formation of the hair shaft. As long as these cells
remain alive, hair will regenerate even if it is cut, plucked, or otherwise removed. Baldness
(alopecia) occurs when the hairs of the scalp are not replaced because of death of the papilla.

Like skin color, hair color is related to the amount of pigment produced by epidermal
melanocytes. Melanocytes are found at the base of the hair follicle. Various amounts of
melanin compounds of different colors (yellow, brown, and black) combine to produce hair
color from blond to dark black. Both heredity and aging account for the loss of hair color due
to the absence of melanin.

Nails

The nails protect the tips of the fingers and toes from bruises and injuries. (See Figure 5-2.)
Each nail is formed in the (1) nail root and is composed of keratinized stratified squamous
epithelial cells producing a very tough covering. As the nail grows, it stays attached and slides
forward over the layer of epithelium called the (2) nail bed. This epithelial layer is continuous
with the epithelium of the skin. Most of the (3) nail body appears pink because of the under-
lying vascular tissue. The half-moon shaped area at the base of the nail, the (4) lunula, is the
region where new growth occurs. The lunula has a whitish appearance because the vascular
tissue underneath does not show through.

Free edge
of nail

/ Skin

Cuticle

(3) Nail body Nail Lunula

(4) Lunula
Cuticle —

(1) Nail root 7

Figure 5-2 Structure of a fingernail.

. It is time to review anatomy by completing Learning Activity 5-1.
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%4 Medical Word Elements

This section introduces combining forms, suffixes, and prefixes related to the integumentary
system. Word analyses are also provided.

Element Meaning

Word Analysis

COMBINING FORMS

adip/o fat

lip/o

steat/o

cutane/o skin

dermat/o

derm/o

hidr/o sweat

sudor/o

ichthy/o dry, scaly

adip/osis (dd-i-PO-sis): abnormal accumulation of fat in the body

-osis: abnormal condition; increase (used primarily with blood
cells)

lip/o/cele (LIP-o-sel): hernia containing fat or fatty tissue
-cele: hernia, swelling
steat/itis (ste-a-TI-tis): inflammation of adipose (fatty) tissue

-itis: inflammation

sub/cutane/ous (sﬁb-kﬁ—TK—nE—ﬁs): beneath the skin

sub-: under, below
-ous: pertaining to, relating to

dermat/o/plasty (DER-ma-to-plis-t€): plastic surgery of the skin, as
in skin grafting
-plasty: surgical repair
hypo/derm/ic (hi—pB—DER—mik): under or inserted under the skin,
as in a hypodermic injection
hypo-: under, below
-ic: pertaining to, relating to
hidr/aden/itis (hi-drid-é-NI-tis): inflammation of the sweat glands
aden: gland
-itis: inflammation
Do not confuse hidr/o (sweat) with hydr/o (water).
sudor/esis (s00-do-RE-sis): profuse sweating
-esis: condition
ichthy/osis (ik-the-O-sis): any of several dermatologic conditions in

which the skin is dry and hyperkeratotic (hardened), resembling
fish scales

-osis: abnormal condition; increase (used primarily with blood
cells)

A mild form called winter itch is commonly seen on the legs of older
patients, especially during the winter months.
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Word Analysis

kerat/o

melan/o

myc/o

onych/o

ungu/o

pil/o

trich/o

scler/o

seb/o

squam/o

horny tissue;
hard; cornea

black

fungus
(plural,
fungi)

nail

hair

hardening;
sclera (white
of eye)

sebum,
sebaceous

scale

kerat/osis (kér-a-TO-sis): thickened area of the epidermis; any
horny growth on the skin (such as a callus or wart)

-osis: abnormal condition; increase (used primarily with blood
cells)

melan/oma (mél--NO-ma): malignant tumor of melanocytes that
commonly begins in a darkly pigmented mole and can metastasize
widely

-oma: tumor
dermat/o/myc/osis (dér—mi—tE—mf—KG—sis): fungal infection of the
skin

dermat/o: skin

-osis: abnormal condition; increase (used primarily with blood
cells)

onych/o/malacia (6n-§—k6—mé—LK—shE—é): abnormal softening of the
nails

-malacia: softening
ungu/al (UNG-gwil): pertaining to the nails

-al: pertaining to, relating to
pil/o/nid/al (pf—lB—Ni—dil): a growth of hair in a cyst or other
internal structure

nid: nest
-al: pertaining to, relating to

A pilonidal cyst commonly develops in the skin of the sacral region.
trich/o/pathy (trik-OP-i-the): any disease involving the hair
-pathy: disease
scler/o/derma (sklér—é—DER—mé): chronic hardening and thicken-
ing of the skin caused by new collagen formation
-derma: skin

Scleroderma is most common in middle-aged women and may occur in a
localized form or as a systemic disease.

seb/o/rrhea (s€éb-O-re-d): excessive secretion or discharge of
sebum

-rrhea: discharge, flow

Sebum is an oil secretion of the sebaceous glands.

squam,/ous (SKWA-miis): relating to or covered with scales

-ous: pertaining to, relating to

(Continued)
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Meaning

Word Analysis (Continued)

xer/o

SUFFIXES

-cyte

-derma

-logist

-logy

-therapy

PREFIXES

an-

dia-

epi-

cell

skin

specialist in
the study of

study of

treatment

without, not

through,
across

above, upon

xer/o/derma (zE—rB—DER—mi): chronic skin condition character-
ized by dryness and roughness

-derma: skin

Xeroderma is a mild form of ichthyosus.

lip/o/cyte (LIP-o-sit): fat cell
lip/o: fat

py/o/derma (pi-6-DER-ma): any pyogenic infection of the skin
py/o: pus

Pyoderma may be primary, such as impetigo, or secondary to a previous
condition.

dermat/o/logist (dér-ma-TOL-04ist): physician specializing in
treatment of skin disorders

dermat/o: skin

dermat/o/logy (dér-ma-TOL-6-j€): study of the skin and its
diseases

dermat/o: skin

cry/o/therapy (kri-o-THER-d-pe): destruction of tissue by freezing
with liquid nitrogen
¢ry/o: cold

Cutaneous warts and actinic keratosis are common skin disorders that are
responsive to cryotherapy treatment.

an/hidr/osis (én-hi—DRa-sis): diminished or complete absence of
sweat

hidr: sweat
-osis: abnormal condition; increase (used primarily with blood
cells)

dia/phoresis (di-a-fa-RE-sis): condition of profuse sweating; also
called sudoresis or hyperhidrosis

-phoresis: carrying, transmission

epi/derm/is (ép-i-DER-mis): outermost layer of the skin
derm: skin
-is: noun ending
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Element Meaning Word Analysis
hyper- excessive, hyper/hidr/osis (hi-pér-hi-DRO-sis): excessive or profuse sweating;
above normal also called diaphoresis or sudoresis
hidr: sweat
-osis: abnormal condition; increase (used primarily with blood
cells)
sub- under, below sub/ungu/al (sib-UNG-gwil): pertaining to the area beneath the

nail of a finger or toe
ungu: nail
-al: pertaining to, relating to

. It is time to review medical word elements by completing Learning Activity 5-2.

L

"~ pathology

=

The general appearance and condition of the skin are clinically important because they may
provide clues to body conditions or dysfunctions. Pale skin may indicate shock; red, flushed,
very warm skin may indicate fever and infection. A rash may indicate allergies or local infec-
tions. Even chewed fingernails may be a clue to emotional problems. For diagnosis, treatment,
and management of skin disorders, the medical services of a specialist may be warranted.
Dermatology is the branch of medicine concerned with skin disease, and the relationship of
cutaneous lesions to systemic disease. The physician who specializes in the diagnosis and treat-
ment of skin disease is known as a dermatologist.

Skin Lesions

Lesions are areas of pathologically altered tissue caused by disease, injury, or a wound due to
external factors or internal disease. Evaluation of skin lesions, injuries, or changes to tissue
helps establish the diagnosis of skin disorders. Lesions are described as primary or secondary.
Primary skin lesions are the initial reaction to pathologically altered tissue and may be flat or
elevated. Secondary skin lesions are the changes that take place in the primary lesion due to
infection, scratching, trauma, or various stages of a disease. Lesions are also described by their
appearance, color, location, and size as measured in centimeters. Some of the major primary
and secondary skin lesions are described and illustrated in Figure 5-3.
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PRIMARY
LESIONS

Macule

Flat, pigmented, circumscribed area less

than 1 cm in diameter.

Examples: freckle, flat mole, or rash that

occurs in rubella.

FLAT LESIONS

Flat, discolored, circumscribed lesions of any size

Solid

Papule

Solid, elevated lesion less than 1 cm
in diameter that may be the same
color as the skin or pigmented.
Examples: nevus, wart, pimple,
ringworm, psoriasis, eczema.

Nodule

Palpable, circumscribed lesion;
larger and deeper than a papule
(0.6 to 2 cm in diameter); extends
into the dermal area.

Examples: intradermal nevus,
benign or malignant tumor.

Tumor
Solid, elevated lesion larger than
2 cm in diameter that extends into

the dermal and subcutaneous layers.

Examples: lipoma, steatoma,
dermatofibroma, hemangioma.

Wheal

Elevated, firm, rounded lesion with
localized skin edema (swelling) that
varies in size, shape, and color;
paler in the center than its
surrounding edges; accompanied
by itching.

Examples: hives, insect bites,
urticaria.

ELEVATED LESIONS

Vesicle

diameter.

chickenpox.

Pustule

Bulla

ivy.

Elevated, circumscribed, fluid-
filled lesion less than 0.5 cm in

Examples: poison ivy, shingles,

Small, raised, circumscribed
lesion that contains pus; usually
less than 1 cm in diameter.
Examples: acne, furuncle,
pustular psoriasis, scabies.

A vesicle or blister larger than 1
cm in diameter.

Examples: second degree
burns, severe poison oak, poison

SECONDARY
LESIONS

Excoriations

Linear scratch marks or traumatized
abrasions of the epidermis.
Examples: scratches, abrasions,
chemical or thermal burns.

DEPRESSED LESIONS

Fissure

Small slit or cracklike sore that extends
into the dermal layer; could be caused
by continuous inflammation and drying.

Figure 5-3 Primary and secondary lesions.

Depressed lesions caused by loss of skin surface

Ulcer

An open sore or lesion that extends to the
dermis and usually heals with scarring.
Examples: pressure sore, basal cell
carcinoma.

It is time to review skin lesions by completing Learning Activity 5-3.

Burns are tissue injuries caused by contact with thermal, chemical, electrical, or radioactive
agents. Although burns generally occur on the skin, they can also involve the respiratory and
digestive tract linings. Burns that have a local effect (local tissue destruction) are not as serious
as those that have a systemic effect. Systemic effects are life threatening and may include dehy-

dration, shock, and infection.
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Burns are usually classified as first-, second-, or third-degree. The extent of injury and
degree of severity determine a burn’s classification. In first-degree burns, the epidermis is
damaged. Symptoms are restricted to local effects, such as skin redness (erythema) and acute
sensitivity to such sensory stimuli as touch, heat, or cold (hyperesthesia). A first-degree burn
does not blister and heals without scar formation. Examples are damaged skin caused by
sunburn or scalding with hot water. Second-degree burns are deep burns that damage both the
epidermis and part of the dermis. They are characterized by the formation of fluid-filled blis-
ters (vesicles or bullae), caused by the deeper penetration of heat. Second-degree burns are
more painful, and recovery is usually slow but complete with no scar formation. In third-degree
burns, both the epidermis and the dermis are destroyed and some of the underlying connec-
tive tissue is damaged, leaving the skin waxy and charred with insensitivity to touch. Because
of such extensive destruction, ulcerating wounds develop and the body attempts to heal itself
by forming scar tissue. Skin grafts (dermatoplasty) are frequently used to assist recovery.

An emergency method for estimating the extent of burn damage is to apply the Rule of
Nines. This method calculates body surface involved in burns by assigning values of 9% or 18%
of surface areas to specific regions. (See Figure 5—4.) Accurate estimation of damaged surface
area is important for treatment with L.V. fluid, which replaces the fluids lost from tissue damage
and destruction.

9% Head and neck

18% (Back)

9%

4, i
b w
Adult percentages Child percentages
Skin reddened Blisters Charring
First Degree Second Degree Third Degree
Partial thickness Partial thickness Full thickness

Figure 5-4 Rule of Nines and burn classification.
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Oncology

Neoplasms are abnormal growths of new tissue that can be benign or malignant. Benign
neoplasms are noncancerous growths composed of the same type of cells as the tissue in which
they are growing. They harm the individual only as much as they place pressure on surround-
ing structures. If the benign neoplasm remains small and places no pressure on adjacent struc-
tures, it commonly is not removed. When it becomes excessively large, causes pain, or places
pressure on other organs or structures, excision is necessary. Malignant neoplasms are
composed of cancerous cells that do not necessarily resemble the tissue in which they are grow-
ing. The cells show altered function, altered appearance, and uncontrolled growth, and the
malignant tumor invades the surrounding tissue. Ultimately, malignant cells break loose from
the primary tumor, enter blood and lymph vessels, and travel to remote regions of the body to
form secondary tumor sites, a process called metastasis. The ability to invade surrounding
tissues and spread to remote regions of body is a distinguishing feature of malignancy. If left
untreated, malignant neoplasms are usually progressive and generally fatal.

Cancer treatment includes surgery, chemotherapy, immunotherapy, and radiation ther-
apy. Immunotherapy, also called biotherapy, is a recent treatment approach that stimulates the
body’s own immune defenses to fight tumor cells. When combined with surgery, chemother-
apy, or radiation, immunotherapy may be most effective in early cancer stages.

Grading and Staging Systems

Pathologists grade and stage tumors for diagnostic and therapeutic purposes. A tumor grading
system is used to evaluate the appearance and maturity of cancer cells in a tumor. Pathologists
commonly describe tumors by four grades of severity based on microscopic appearance of
cancer cells. (See Table 5—1.) A patient with a grade 1 tumor has the best prognosis; one with
a grade 4 tumor has the worst prognosis.

The tumor, node, metastasis (TNM) system of staging is used to determine how much the
cancer has spread (metastasis) within the body. The TNM system stages tumors according to
three basic criteria. T'refers to the size and extent of the primary tumor, Nindicates number of
area lymph nodes involved, M refers to any metastases of the primary tumor. A subscript number
is used to indicate the size or spread of the tumor. For example, T, designates a small tumor;
M, designates no metastasis. (See Table 5-2.)

gl e

The table below defines the four tumor grades and their characteristics.

Grading Tumor Characteristics

Grade | Close resemblance to tissue of origin, thus, retaining some
Tumor cells well differentiated specialized functions

Grade Il Less resemblance to tissue of origin; more variation in size and
Tumor cells moderately differentiated shape of tumor cells; increased mitoses

Grade Il Does not closely resemble tissue of origin; much variation in
Tumor cells poorly to very poorly differentiated shape and size of tumor cells; greatly increased mitoses

Grade IV No resemblance to tissue of origin; great variation in size and
Tumor cells very poorly differentiated shape of tumor cells
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The table below outlines the tumor, node, metastasis (TNM) system of staging, including designa-
tions, stages, and degrees of tissue involvement.

Designation Stage Tissue involvement
Tumor
Ta No evidence of

primary tumor

Tis Stage | Carcinoma in situ, which indicates no invasion of
other tissues

T4, T, T3, Ty, Stage |l Primary tumor size and extent of local invasion,
where T is small with minimal invasion and T, is
large with extensive local invasion into surrounding
organs and tissues

Node

No Regional lymph nodes with no abnormalities

N1, No, N3, Ny Stage |ll Degree of lymph node involvement and spread to
regional lymph nodes, where N; is less involved with
minimal spreading and N, is more involved with
extensive spreading

Metastasis

Mg No evidence of metastasis

My Stage IV Indicates metastasis

Basal Cell Carcinoma

Basal cell carcinoma, the most common type of skin cancer, is a malignancy of the stratum
germinativum, basal cell layer of the epidermis (see Figure 5-1), or hair follicles that is
commonly caused by overexposure to sunlight. (See Figure 5-5.) These tumors are locally
invasive but rarely metastasize. Basal cell carcinoma is most prevalent in blond, fairskinned
men and is the most common malignant tumor affecting Caucasians. Although these tumors
grow slowly, they commonly ulcerate as they increase in size and develop crusting that is firm
to the touch. Metastases are uncommon with this type of cancer; however, the disease can
invade the tissue sufficiently to destroy an ear, nose, or eyelid. Depending on the location, size,
and depth of the lesion, treatment may include curettage and electrodesiccation, chemother-
apy, surgical excision, irradiation, or chemosurgery.
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Figure 5-5 Basal cell carcinoma.

Squamous Cell Carcinoma

Squamous cell carcinoma of the skin arises from keratinizing epidermal cells. It is an invasive
tumor with potential for metastasis and occurs most commonly in fair-skinned white men over
age 60. Repeated overexposure to the sun’s ultraviolet rays greatly increases the risk of squa-
mous cell carcinoma. Other predisposing factors associated with this type of cancer include
radiation therapy, chronic skin irritation and inflammation, exposure to local carcinogens
(such as tar and oil), hereditary diseases (such as xeroderma pigmentosum and albinism), and
the presence of premalignant lesions (such as actinic keratosis or Bowen disease).

There are two types of squamous cell carcinoma: in situ (confined to the original site)
and invasive. Treatment may consist of surgical excision; curettage and electrodesiccation,
which provide good cosmetic results for smaller lesions; radiation therapy, usually for older or
debilitated patients; and chemotherapy, depending on the location, size, shape, degree of
invasion, and condition of underlying tissue. A combination of these treatment methods may
be required for a deeply invasive tumor.

Malignant Melanoma

Malignant melanoma is a neoplasm composed of abnormal melanocytes that commonly begin
in a darkly pigmented mole. Although malignant melanoma is relatively rare, the incidence is
rising more rapidly than any other malignancy. It is the most lethal of the skin cancers and can
metastasize extensively to the liver, lungs, or brain.

Several factors may influence the development of melanoma, but the persons at greatest
risk have fair complexions, blue eyes, red or blonde hair, and freckles. Excessive exposure to
sunlight and severe sunburn during childhood are believed to increase the risk of melanoma
in later life. Avoiding the sun and using sunscreen have proved effective in preventing the
disease.

Melanomas are diagnosed by biopsy along with histologic examination. Treatment
requires surgery to remove the primary cancer, along with adjuvant therapies to reduce the
risk of metastasis. The extent of surgery depends on the size and location of the primary tumor
and is determined by staging the disease. (See Table 5-2.)

. It is time to review burn and oncology terms by completing Learning Activity 5-4.
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g Diagnostic, Symptomatic, and Related Terms

This section introduces diagnostic, symptomatic, and related terms and their meanings. Word
analyses for selected terms are also provided.

Definition

abscess
AB-sés

acne
AK-ne

acne vulgaris

Bowen disea_se
BO-én di-ZEZ

carbuncle
KAR-bting-kél

cellulil_is
sél-u-LI-tis

chloasma
klo-AZ-ma

Walled cavity containing pus and surrounded by inflamed or necrotic tissue

If an abscess does not respond to treatment, it may require an incision to drain the puru-
lent material.

Inflammatory disease of the sebaceous glands and hair follicles of the skin

Characterized by comedones (blackheads), papules, and pustules; usually asso-
ciated with seborrhea

In acne, cysts and nodules may develop and scarring is common. The face, neck, and
shoulders are common siles for this condition.

Form of intraepidermal carcinoma (squamous cells) characterized by red-
brown scaly or crusted lesions that resemble a patch of psoriasis or dermatitis;
also called Bowen precancerous dermatosis

Treatment includes curettage and electrodesiccation.

Deep-seated pyogenic infection of the skin usually involving subcutaneous
tissues

A carbuncle consists of several furuncles developing in adjoining hair follicles with
multiple drainage sinuses. The most common sites of these lesions are the nape
of the neck, the upper back, and the buttocks. (See Figure 5-6.) See also furuncle.

[}

Figure 5-6 Carbuncle-furuncle.

Diffuse (widespread), acute infection of the skin and subcutaneous tissue

Cellulitis is characterized by localized heat, redness, pain, swelling, and,
occasionally, fever, malaise, chills, and headache.

Pigmentary skin discoloration usually occurring in yellowish-brown patches or
spots

(Continued)
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Definition (Continued)

comedo
KOM-e-do

decukitus ulcer
de-KU-bi-tiis UL-sér

dermatomycosis
dér-ma-to-mi-
KO-sis
dermat/o: skin
myc: fungus
-0sis: abnormal
condition; increase
(used primarily
with blood cells)

ecchyrgosis
&k-1-MO-sis

eczema
EK-zé-ma

erythema
éri-THE-ma

eschar
ES-kar

furuncle
FU-rting-k’l

hirsutism
HER-soot-izm

Typical small skin lesion of acne vulgaris caused by accumulation of keratin,
bacteria, and dried sebum plugging an excretory duct of the skin

The closed form of comedo, called a whitehead, consists of a papule from which the
contents are not easily expressed.

Skin ulceration caused by prolonged pressure, usually in a person who is
bedridden; also known as a bedsore

Decubitus ulcers are most commonly found in skin overlying a bony projection, such as
the hip, ankle, heel, shoulder, and elbow.

Fungal infection of the skin

Skin discoloration consisting of a large, irregularly formed hemorrhagic area
with colors changing from blue-black to greenish brown or yellow; commonly
called a bruise (See Figure 5-7.)

Figure 5-7 Ecchymosis.

Acute or chronic skin inflammation characterized by erythema, papules, vesi-
cles, pustules, scales, crusts, scabs and, possibly, itching

Symptoms may occur alone or in combination.

Redness of the skin caused by swelling of the capillaries

An example of erythema is a mild sunburn or nervous blushing.

Damaged tissue following a severe burn

Bacterial infection of a hair follicle or sebaceous gland that produces a pus-
filled lesion commonly called a boil

Lesions drain a creamy pus when incised and may heal with scarring.

Condition characterized by the excessive growth of hair or presence of hair in
unusual places, especially in women
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Definition

impetigo
im-pé-TI-go
keratosis
kér-a-T O-sis

kerat: horny tissue;

hard; cornea
-0sis: abnormal

condition; increase
(used primarily with

blood cells)

lentigo
lén-TI-go
pallor

PAL-or
pediculosis
pe-dik-u-LO-sis
petechia

pe-TE-ke-d

pruritus
proo-RI-tiis
psoriasis
so-RI-a-sis

purpura
PUR-pu-ra

scahies
SK A-bez

tinea
TIN-e-ah

Inflammatory skin disease characterized by isolated pustules that become
crusted and rupture

Thickened area of the epidermis; any horny growth on the skin (such as a
callus or wart)

Small brown macules, especially on the face and arms with lesions distributed
on sun-exposed areas of the skin

Unnatural paleness or absence of color in the skin

Infestation with lice, transmitted by personal contact or common use of
brushes, combs, or headgear

Minute, pinpoint hemorrhage under the skin

A petechia is a smaller version of an ecchymosis.

Intense itching

Chronic skin disease characterized by circumscribed red patches covered by
thick, dry, silvery, adherent scales that are the result of excessive development
of the basal layer of the epidermis

New lesions tend to appear at sites of trawma. They may be found in any location but
commonly on the scalp, knees, elbows, umbilicus, and genitalia. Treatment includes topi-
cal application of various medications, keratolytics, phototherapy, and ultraviolet light
therapy in an attempt to slow hyperkeratosis.

Any of several bleeding disorders characterized by hemorrhage into the tissues,
particularly beneath the skin or mucous membranes, producing ecchymoses or
petechiae

Hemorrhage into the skin shows red darkening into purple and then brownish-yellow
and finally disappearing in 2 to 3 weeks. Areas of discoloration do not disappear
under pressure.

Contagious skin disease transmitted by the itch mite, commonly through
sexual contact

Scabies manifests as papules, vesicles, pustules, and burrows and causes intense
itching commonly resulting in secondary infections. The axillae, genitalia, inner
aspect of the thighs, and areas between the fingers are most commonly affected.

Any fungal skin disease whose name commonly indicates the body part
affected; also called ringworm

Examples include tinea barbae (beard), tinea corporis (body), tinea pedis (athlete’s foot),
tinea versicolor (skin), tinea cruris (jock itch).

(Continued)
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Definition (Continued)
urticaria Allergic reaction of the skin characterized by the eruption of pale red elevated
ur-ti-K A-re-a patches called wheals (hives)
vitiligo Localized loss of skin pigmentation characterized by milk-white patches
vitil-I-go
verruca Epidermal growth caused by a virus, such as plantar warts, juvenile warts, and
vér-ROO-ka venereal warts

Warts may be removed by cryosurgery, electrocautery, or acids; however, they may regrow
if virus remains in the skin.

i

Diagnostic and Therapeutic Procedures

This section introduces procedures used to diagnose and treat skin disorders. Descriptions are
provided as well as pronunciations and word analyses for selected terms.

Procedure

Description

DIAGNOSTIC PROCEDURES

Clinical

skin test (ST)

intradermal test

patch test

Any test in which a suspected allergen or sensitizer is applied to or
injected into the skin to determine the patient’s reaction to it

The most commonly used tests are the intradermal, patch, and scratch tests. The

intensity of the response is determined by the wheal-and-flare reaction 10 minutes
after the suspected allergen is applied. Positive and negative controls are used to

verify normal skin reactivity.

Identifies suspected allergens by subcutaneously injecting small
amounts of extracts of the suspected allergens and observing the skin
for a subsequent reaction; used to determine immunity to diphtheria
(Schick test) or tuberculosis (Mantoux test)

Identifies suspected allergens by topical application of substance to be
tested (e.g., food, pollen, animal fur), usually on the forearm and
observing for subsequent reaction

After the patch is removed, a lack of noticeable reaction indicates a negative
resull; skin reddening or swelling indicates a positive result.
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Description

scratch test

Identifies suspected allergens by placing a small quantity of suspected
allergen on a lightly scratched area of the skin

Redness or swelling at the scratch sites within 10 minutes indicates allergy to the
substance indicating the test result is positive. If no reaction occurs, the test result
is megative.

Surgical
biopsy Representative tissue sample removed from a body site for microscopic
BI-6p-se examination, usually to establish a diagnosis
Skin biopsies are used to establish or confirm a diagnosis, estimate prognosts, or
Jollow the course of disease. Any lesion suspected of malignancy is removed and
sent to the pathology laboratory.
needle Removal of small tissue sample for examination using a hollow needle,
usually attached to a syringe
punch Removal of a small core of tissue using a hollow punch
shave Removal of tissue using a surgical blade to shave elevated lesions

frozen section (FS)

Ultra-thin slice of tissue cut from a frozen specimen for immediate
pathological examination

Frozen section is commonly used for rapid diagnosis of malignancy after
the patient has been anesthetized to determine conservative or radical

approach.

THERAPEUTIC PROCEDURES

debridement Removal of foreign material and dead or damaged tissue, especially in

da-bred-MON a wound; used to promote healing and prevent infection

dermabrasion Removal of acne scars, nevi, tattoos, or fine wrinkles on the skin

DERM-a-bra-zhtin through the use of sandpaper, wire brushes, or other abrasive materials
on the anesthetized epidermis

fulguration Tissue destruction by means of high-frequency electric sparks; also

ful-gu-RA-shin called electrodesiccation

Surgical

chemical peel

cryosurgery
kri-o-SER-jér-e

incision and drainage (1&D)

Chemical removal of the outer layers of skin to treat acne scarring and
general keratoses; also used for cosmetic purposes to remove fine wrin-
kles on the face; also called chemabrasion

Use of subfreezing temperature (commonly with liquid nitrogen) to
destroy or eliminate abnormal tissue cells, such as tumors, warts, and
unwanted, cancerous, or infected tissue

Incision in a lesion such as an abscess and drainage of its contents
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Pharmacology

Various medications are available to treat skin disorders. (See Table 5-3.) Because of their
superficial nature and location, many skin disorders respond well to topical drug therapy. Mild
skin diseases such as contact dermatitis, acne, poison ivy, and diaper rash can be effectively
treated with topical agents available as over-the-counter products. These products provide
relief in mild, localized skin disorders.

Widespread or particularly severe dermatologic disorders may require systemic treat-
ment. For example, poison ivy with large areas of open, weeping lesions may be difficult to
treat with topical medication and may require a prescription-strength drug. In this case, an
oral steroid or antihistamine might be prescribed to relieve inflammation and severe itching.
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This table lists common drug classifications used to treat skin disorders, their therapeutic actions, and
selected generic and trade names.

Classification

Therapeutic Action

Generic and Trade Names

anesthetics Block the sensation of pain by numbing the skin layers bupivacaine
and mucous membranes bu-PIV-a-kan
Marcaine
These topical drugs can be administered directly by lidocaine
means of sprays, creams, gargles, suppositories, and LI-do-kan
other preparations. They provide temporary sympto- Xylocaine
matic relief for minor burns, sunburns, rashes, and procaine
insect bites. PRO-kan
Novocain
antifungals Alter the cell wall of fungi or disrupt enzyme activity, clotrimazole
resulting in cell death clo-TRI-ma-=zol
Lotrimin, Mycelex
Antifungals provide effective treatment for ringworm miconazole
(tinea corporis), athlete’s foot (tinea pedis), and fungal mi-KON-3-zo!
infection of the nail (onychomycosis). When topical anti- Micatin, Monistat-Derm
fungals are not effective, oral nystatin
or intravenous antifungal drugs may be necessary. NIS-ta-tin
Mycostatin, Nystex, Pedi-Dri
itraconazole
it-ra-KON-a-z0l
Sporanox
antihistamines Inhibit inflammation, redness, and itching caused by diphenhydramine
allergic skin reaction and the release of histamine di-fén-HI-dra-men
Benadry!
In case of severe itching, antihistamines may be given hydroxyzine
orally. As a group, these drugs are also known as hi-DROK-si-zen
antipruritics. Atarax, Vistaril
antiseptics Topically applied agents that inhibit the growth of chlorhexidine

bacteria, thus preventing infections in cuts, scratches,
and surgical incisions

klorHEKS-i-den

Hibiclens
ethyl or isopropyl alcohol
ETH-, i-s6-PRO-pil
hydrogen peroxide
Hi-dro-ien pe-ROK-sid
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Therapeutic Action

Generic and Trade Names

corticosteroid Decrease inflammation and itching by suppressing the hydrocortisone*
anti-inflam- immune system'’s response to tissue damage hl-dro-KOR-ti-son
matories Cortaid, Dermolate, Locoid
Topical corticosteroids are used to treat contact triamcinolone
dermatitis, poison ivy, insect bites, psoriasis, sebor- tri-am-SIN-0-lon
rhea, and eczema. Oral corticosteroids may be given Aristocort, Kenalog
for systemic treatment of severe or widespread inflam-
mation or itching.
keratolytics Destroy and soften the outer layer of skin so that it is tretinoin
sloughed off or shed TRETi-noyn
Retin-A, Vesanoid
Strong keratolytics effectively remove warts and corns erythromycin
and aid in penetration of antifungal drugs. Milder kera- &-rith-ro-Ml-sin
tolytics promote shedding of scales and crusts in EryDerm, Staticin
eczema, psoriasis, seborrheic dermatitis, and other dry, tetracycline
scaly conditions. Very weak keratolytics irritate tét-ra-Sl-klen
inflamed skin, acting as a tonic to accelerate healing. Topicycline
parasiticides Kill insect parasites, such as mites and lice lindane
LIN-dan
Parasiticides are used to treat scabies (mites) and Kwell
pediculosis (lice). The drug is applied as a cream or permethrin
lotion to the body and as a shampoo to treat the scalp pér-METH-rin
(rare in scabies). Nix
protectives Cover, cool, dry, or soothe inflamed skin lotions

Protectives do not penetrate the skin or soften it;
rather, they allow the natural healing process to occur
by forming a long-lasting film that protects the skin
from air, water, and clothing.

*The suffixes -sone, -olone, and -onide are common to generic corticosteroids.

Cetaphil moisturizing lotion
creams

Neutrogena hand cream
ointments

Vaseline

It is time to review diagnostic, symptomatic, procedure, and pharmacology terms by
completing Learning Activity 5-5.
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This section introduces integumentary-related abbreviations and their meanings.

Abbreviation

Meaning

Bx, bx
BCC
cm
decub
derm
FS

ID
I1&D
IMP
Sub Q, sub O*
P

XP, XDP

biopsy

basal cell carcinoma
centimeter

decubitus (ulcer); bedsore
dermatology

frozen section
intradermal

incision and drainage
impression (synonymous with diagnosis)
subcutaneous (injection)
ointment

xeroderma pigmentosum

*Although these abbreviations are currently found in medical records and clinical notes, the Joint Commission on Accreditation of
Healthcare Organizations (JCAHO) requires their discontinuance. Instead, write out their meanings.
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The following activities provide review of the integumentary system terms introduced in this
chapter. Complete each activity and review your answers to evaluate your understanding of the
chapter.

ing |Activity 5-1

Identifying integumentary structures

Label the following illustration using the terms listed below.

Touch receptor

Sweat gland
pore

Adipose tissue_“ Ty

Wiy
e

Nerve
Arteriole  Venule
dermis papilla subcutaneous tissue
epidermis sebaceous (oil) gland sudoriferous (sweat) gland

hair follicle stratum corneum

hair shaft stratum germinativum

Check your answers by referring to Figure 5-1 on page 77. Review material that you did not
answer correctly.
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ing Activity 5-2

Building medical words

“ Use adip/o orlip/o (fat) to build words that mean:

B 00 N

. tumor consisting of fat
. hernia containing fat
. resembling fat
. fat cell
Use dermat/o (skin) to build words that mean:
5. inflammation of the skin
6. instrument to incise the skin
~ Useonych/o (nail) to build words that mean:

ff.-

7. tumor of the nails

ca

8. softening of the nails

9. abnormal condition of the nails

10. abnormal condition of the nails caused by a fungus

11. abnormal condition of a hidden (ingrown) nail

12. disease of the nails

Use trich /o (hair) to build words that mean:

13. disease of the hair

14. abnormal condition of hair caused by a fungus

Use -logy or -logist to build words that mean:

15. study of the skin

16. specialist in skin (diseases)

Build surgical words that mean:

17. excision of fat (adipose tissue)

18. removal of a nail

19. incision of a nail

20. surgical repair (plastic surgery) of the skin

Check your answers in Appendix A. Review material that you did not answer correctly.

CORRECT ANSWERS xb=___ % SCORE
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ning Activity 5-3

Identifying skin lesions

Label the following skin lesions on the lines provided, using the terms listed below.

bulla macule pustule vesicle
excoriations nodule tumor wheal
Sfissure papule ulcer

PRIMARY FLAT LESIONS

LESIONS Flat, discolored, circumscribed lesions of any size

Flat, pigmented, circumscribed area less
than 1 cm in diameter.

Examples: freckle, flat mole, or rash that
occurs in rubella.

ELEVATED LESIONS
Solid Fluid-filled

Solid, elevated lesion less than 1 cm
in diameter that may be the same
color as the skin or pigmented.

Elevated, circumscribed, fluid-
filled lesion less than 0.5 cm in

o e s diameter.
=xamples: nevus, wart, pimple, Examples: poison ivy, shingles,
ringworm, psoriasis, eczema. chickenpox.

Small, raised, circumscribed
lesion that contains pus; usually
less than 1 cm in diameter.
Examples: acne, furuncle,
pustular psoriasis, scabies.

Palpable, circumscribed lesion;
larger and deeper than a papule
(0.6 to 2 cm in diameter); extends
into the dermal area.

Examples: intradermal nevus,
benign or malignant tumor.

Solid, elevated lesion larger than

2 cm in diameter that extends into
the dermal and subcutaneous layers.
Examples: lipoma, steatoma,
dermatofibroma, hemangioma.

A vesicle or blister larger than 1
cm in diameter.

Examples: second degree
burns, severe poison oak, poison
ivy.

Elevated, firm, rounded lesion with
localized skin edema (swelling) that
varies in size, shape, and color;
paler in the center than its
surrounding edges; accompanied
by itching.

Examples: hives, insect bites,
urticaria.

SECONDARY

LESIONS DEPRESSED LESIONS
Depressed lesions caused by loss of skin surface

Linear scratch marks or traumatized Small slit or cracklike sore that extends An open sore or lesion that extends to the
abrasions of the epidermis. into the dermal layer; could be caused dermis and usually heals with scarring.
Examples: scratches, abrasions, by continuous inflammation and drying. Examples: pressure sore, basal cell
chemical or thermal burns. carcinoma.

Check your answers by referring to Figure 5-3 on page 84. Review material that you did not
answer correctly.
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ing Activity 5-4

Matching burn and oncology terms

1. —__ erythema a.
2. Ty b.
3. malignant c.
4. first-degree burn d.
5. _____ grading
6. —_ squamous cell carcinoma e.
7. —__ benign f.
8. — T,
9. M, g.
10. —__ third-degree burns h.
i
J

Match each term on the left with its meaning on the right.

develops from keratinizing epidermal cells
noncancerous

no evidence of metastasis

extensive damage to underlying connective
tissue

no evidence of primary tumor

determines degree of abnormal cancer cells
compared with normal cells

heals without scar formation

cancerous; may be life-threatening

redness of skin

primary tumor size, small with minimal invasion

CORRECT ANSWERS

ing Activity 5-5

x 10 =

and pharmacology terms

Check your answers in Appendix A. Review any material that you did not answer correctly.

% SCORE

Matching diagnostic, symptomatic, procedure,

alopecia
antifungals
autograft
chloasma
corticosteroids
dermabrasion

ecchymosis

Sfulguration
impetigo
intradermal test
keratolytics
parasiticides
patch test

pediculosis

Match the following terms with the definitions in the numbered list.

petechiae
scabies
linea
urticaria
vitiligo

xenograft

infestation with lice

depigmentation in areas of the skin characterized by milk-

white patches

any fungal skin disease, also called ringworm
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4. contagious skin disease transmitted by the itch mite
5. skin infection characterized by vesicles that become pustular
and crusted and then rupture
6. severe itching of the skin, also known as hives
7. hyperpigmentation of the skin, characterized by yellowish-
brown patches or spots
8. hemorrhagic spot or bruise on the skin
9. minute or small hemorrhagic spots on the skin
10. loss or absence of hair
11. topical agents to treat athlete’s foot and onychomycosis
12. tissue destruction by means of high-frequency electric sparks
13. agents that decrease inflammation or itching
14. use of wire brushes, or other abrasive materials, to remove

scars, tattoos, or fine wrinkles

15. agents that kill parasitic skin infestations
16. agents that soften the outer layer of skin so that it sloughs off
17. extracts of suspected allergens are subcutaneously injected
18. allergens are applied topically, usually on
forearm
19. graft transferred from one part of a person’s body to another
part
20. graft transferred from one species to a different species

Check your answers in Appendix A. Review material that you did not answer correctly.

CORRECT ANSWERS x5 = % SCORE
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" The two medical records included in the following activities use common clinical scenarios to
show how medical terminology is used to document patient care. Complete the terminology

- and analysis sections for each activity to help you recognize and understand terms related to
the integumentary system.

,M‘edi]cal Record Activity 5-1

o Pathology report of skin lesion

Terminology

The terms listed in the chart come from the medical record Pathology Report of Skin Lesion that
follows. Use a medical dictionary such as Taber’s Cyclopedic Medical Dictionary, the appendices
o of this book, or other resources to define each term. Then review the pronunciations for each
e term and practice by reading the medical record aloud.

Definition

-# | atypia

‘(,’ s aTIPe4d

/a; ~ atypical

=~ a-TTP-i-kal
basal cell layer
BA-sdl

ngen disealse
BO-¢n di-ZEZ

carcinoma
kar-si-NO-ma

dermatiti_s
dér-ma-TI-tis

dermis
DER-mis

dorsum
DOR-sum

|
M
o
|
-

epidermal hyperplasia
ép-i-DER-mil hi-pér-PLA-ze-a

fibroplasia
fi-bro-PLA-se-a
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Definition

hyperkeratosis
hi-pér-kér-a-TO-sis

infiltrate
in-FIL-trat
keratinocytes
ké-RAT--no-sits
lymphocytic
lim-fo-SIT-ik
neoplastic

ne-o-PLAS-tik

papillary
PAP-i-lar-e

pathological
path-6-LOJ-ik-al
solar elastosis |
SO-lar élas-TO-sis

squamous
SKWA-mts

PATHOLOGY REPORT OF SKIN LESION
SPECIMEN: Skin on (a) dorsum left wrist and (b) left forearm, ulnar, near elbow.
CLINICAL DIAGNOSIS: Bowen disease versus basal cell carcinoma versus dermatitis.

MICROSCOPIC DESCRIPTION: (a) There is mild hyperkeratosis and moderate epidermal
hyperplasia with full-thickness atypia of squamous-keratinocytes. Squamatization of the basal
cell layer exists. A lymphocytic inflammatory infiltrate is present in the papillary dermis.
Solar elastosis is present. (b) Nests, strands, and columns of atypical neoplastic basaloid
keratinocytes grow down from the epidermis into the underlying dermis. Fibroplasia is pres-
ent. Solar elastosis is noted.

PATHOLOGICAL DIAGNOSIS: (a) Bowen disease of left wrist; (b) nodular and infiltrating
basal cell carcinoma of left forearm, near elbow.

Analysis
Review the medical record Pathology Report of Skin Lesion to answer the following questions.

1. In the specimen section, what does “skin on dorsum left wrist” mean?

2. What was the inflammatory infiltrate?

3. What was the pathologist’s diagnosis for the left forearm?

4. Provide a brief description of Bowen disease, the pathologist’s diagnosis for the left wrist.
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Medical Record Activity 5-2

Patient referral letter: Onychomycosis

Terminology

" The terms listed in the chart come from the medical record Patient Referral Letter:
Onychomycosis that follows. Use a medical dictionary such as Taber’s Cyclopedic Medical
Dictionary, the appendices of this book, or other resources to define each term. Then review
the pronunciations for each term and practice by reading the medical record aloud.

Definition

alkaline phosphatase
AL-kdlin FOS-fa-tas

bilaterally
bi-LAT-ér-al-e

CA

debridemeflt
da-bred-MON

hypertension
hi-pér-TEN-shiin
e mastectomy
mas-TEK-t6-me
neurological
noor-o-LOJ-k-al
onychomycosis
on-i-ko-mi-KO-sis
Sporanox*

SPOR-a-noks

va§cular
VAS-ku-lar

*Refer to Table 5-3 to determine the drug classification and the generic name for Sporanox.

PATIENT REFERRAL LETTER: ONYCHOMYCOSIS
Dear Doctor Meyers:

Thank you for referring Alicia Gonzoles to my office. Mrs. Gonzoles presents to the office for
evaluation and treatment of onychomycosis with no previous treatment. Past pertinent
medical history does reveal hypertension and breast CA. Pertinent surgical history does
reveal mastectomy.
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Examination of patient’s feet does reveal onychomycosis 1-5 bilaterally. Vascular and neuro-
logical examinations are intact. Previous laboratory work was within normal limits except for
an elevated alkaline phosphatase of 100.

Tentative diagnosis: Onychomycosis 1-5 bilaterally

Treatment consisted of debridement of mycotic nails bilateral feet as well as dispensing a
prescription for Sporanox, Pulse Pack, to be taken times three months to treat the
onychomycotic infection. I have also asked her to repeat her liver enzymes in approximately
4 weeks. Mrs. Gonzoles will reappoint in 2 months for follow-up, and I will keep you
informed of any changes in her progress. If you have any questions, please let me know.

Analysis

Review the medical record Patient Referral Letter: Onychomycosis to answer the following ques-
tions.

1. What pertinent disorders were identified in the past medical history?

2. What pertinent surgery was identified in the past surgical history?

3. Did the doctor identify any problems in the vascular system or nervous system?

4. What was the significant finding in the laboratory results?

5. What treatment did the doctor employ for the onychomycosis?

6. What did the doctor recommend regarding the abnormal laboratory finding?
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* Suffixes

Prefixes

Mouth Ulcer

Teeth Peptic Ulcer Disease

Tongue Ulcerative Colitis

Hard and Soft Palates Hernia
Pharynx, Esophagus, and Bowel Obstruction

Stomach Hemorrhoids
Small Intestine Liver Disorders
Large Intestine Diverticulosis
Accessory Organs of Digestion Oncology

Liver

Pancreas

Gallbladder

Combining Forms
Mouth
Esophagus, Pharynx, and
Stomach
Small Intestine
Large Intestine Gl evaluation
Terminal End of Large Intestine Esophagogastroduodenoscopy with
Accessory Organs of Digestion biopsy

J
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o
m Locate and describe the structures of the digestive system.

m Recognize, pronounce, spell, and build words related to the digestive system.
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m Describe pathological conditions, diagnostic and therapeutic procedures, and other
terms related to the digestive system.

m Explain pharmacology related to the treatment of digestive disorders.

m Demonstrate your knowledge of this chapter by completing the learning and
medical record activities.

Key Terms

L

This section introduces important digestive system terms and their definitions. Word analyses

are also provided.

Definition

asymptomatic
a-simp-to-MAT-ik

defecati_on
déf-é-KA-shun

duoden_al bulb 5
du-o0-DE-nal BULB

endoscope

EN-do-skop
endo-: in, within
-scope: instrument for
examining

exocrine

EKS-0-krin
exo- : outside, outward
-crine: secrete

frizlble
FRI-a-bul

pepsin
PEP-sin
punctate
PUNK:-tat
varices
VAR-i-sez

sphincter
SFINGK-tér

Without symptoms

Elimination of feces from the gastrointestinal tract through the
rectum

Upper duodenal area just beyond the pylorus

Instrument consisting of a rigid or flexible fiberoptic tube and
optical system for observing the inside of a hollow organ or cavity

Pertaining to a gland that secretes outwardly through excretory
ducts to the surface of an organ or tissue or into a vessel

Easily broken or pulverized

Enzyme secreted in the stomach that begins the digestion of
proteins

Having pinpoint punctures or depressions on the surface; marked
with dots

Tortuous dilations of a vein

Circular muscle constricting an orifice, such as the pyloric sphinc-
ter around the opening of the stomach into the duodenum
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E Anatomy and Physiology

The digestive system, also called the gastrointestinal (GI) system, consists of a digestive tube
called the GI tract, or alimentary canal, and several accessory organs whose primary function is
to break down food, prepare it for absorption, and eliminate waste. The GI tract, extending
from the mouth to the anus, varies in size and structure in several distinct regions:

mouth

pharynx (throat)
esophagus
stomach

small intestine
large intestine
rectum

anus

Food passing along the GI tract is mixed with digestive enzymes and broken down into
nutrient molecules, which are absorbed in the bloodstream. Undigested waste materials that
cannot be absorbed in the blood are then eliminated from the body through defecation.
Included in the digestive system are the accessory organs of digestion: the liver, gallbladder,
and pancreas.

The process of digestion begins in the mouth. (See Figure 6-1.) The mouth, also known as the
(1) oral cavity or buccal cavity, is a receptacle for food. It is formed by the cheeks (bucca), lips,
teeth, tongue, and hard and soft palates. Located around the oral cavity are three pairs of sali-
vary glands, which secrete saliva. Saliva contains important digestive enzymes that help begin
the chemical breakdown of food. In the mouth, food is broken down mechanically (by the
teeth) and chemically (by saliva), and then formed into a bolus.

(7) Uvula

Laryngopharynx

Food bolus

(6) Pharynx

(8) Trachea

Figure 6-1 Sagittal view of the head showing oral, nasal, and pharyngeal components of the
digestive system.
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Teeth

The (2) teeth play an important role in initial stages of digestion by mechanically breaking
down food (mastication) into smaller pieces as it mixes it with saliva. Teeth are covered by a
hard enamel, giving them a smooth, white appearance. Beneath the enamel is the dentin, the
main structure of the tooth. The innermost part of the tooth is the pulp, which contains nerves
and blood vessels. The teeth are embedded in pink, fleshy tissue known as gums (gingiva).

Tongue

The (3) tongue assists in this mechanical digestion process by manipulating the bolus of food
during chewing and moving it to the back of the mouth for swallowing (deglutition). The
tongue also aids in speech production and taste. Rough projections on the surface of the
tongue called papillae contain taste buds. The four basic taste sensations registered by chemi-
cal stimulation of the taste buds are sweet, sour, salty, and bitter. All other taste perceptions are
combinations of these four basic flavors. In addition, sense of taste is intricately linked with
sense of smell, making taste perception very complex.

Hard and Soft Palates

The two structures forming the roof of the mouth are the (4) hard palate (anterior portion)
and the (5) soft palate (posterior portion). The soft palate, which forms a partition between
the mouth and the nasopharynx, is continuous with the hard palate. The entire oral cavity, like
the rest of the GI tract, is lined with mucous membranes.

Pharynx, Esophagus, and Stomach

As the bolus is pushed by the tongue into the (6) pharynx (throat), it is guided by the soft,
fleshy, Vsshaped structure called the (7) uvula. The funnel-shaped pharynx serves as a passage-
way to the respiratory and GI tracts and provides a resonating chamber for speech sounds. The
lowest portion of the pharynx divides into two tubes: one that leads to the lungs, called the (8)
trachea, and one that leads to the stomach, called the (9) esophagus. A small flap of cartilage,
the (10) epiglottis, folds back to cover the trachea during swallowing, forcing food to enter the
esophagus. At all other times, the epiglottis remains upright, allowing air to freely pass through
the respiratory structures.

The stomach, a saclike structure located in the left upper quadrant (LUQ) of the abdom-
inal cavity, serves as a food reservoir that continues mechanical and chemical digestion. (See
Figure 6-2.) The stomach extends from the (1) esophagus to the first part of the small intes-
tine, the (2) duodenum. The terminal portion of the esophagus, the (3) lower esophageal
(cardiac) sphincter, is composed of muscle fibers that constrict once food has passed into the
stomach. It prevents the stomach contents from regurgitating back into the esophagus. The
(4) body of the stomach, the large central portion, together with the (5) fundus, the upper
portion, are mainly storage areas. Most digestion takes place in the funnel-shaped terminal
portion, the (6) pylorus. The interior lining of the stomach is composed of mucous
membranes (mucosa) and contains numerous macroscopic longitudinal folds called (7) rugae
that gradually unfold as the stomach fills. Located within the rugae, digestive glands produce
hydrochloric acid (HCI) and enzymes. Secretions from these glands coupled with the mechan-
ical churning of the stomach turn the bolus into a semiliquid form called chyme that slowly
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leaves the stomach through the (8) pyloric sphincter to enter the duodenum. This sphincter
regulates the speed and movement of chyme into the small intestine and prohibits backflow.
Food is propelled through the entire GI tract by coordinated, rhythmic muscle contractions
called peristalsis.

Food bolus
(5) Fundus of
stomach

(1) Esophagus

(3) Lower esophageal Longitudinal
(cardiac) sphincter muscle layer
Circular
muscle layer
Lesser curvature Oblique
(8) Pyloric sphincter muscle layer

(2) Duodenum Greater curvature

(6) Pylorus (7) Rugae

Figure 6-2 Anterior view of the stomach showing muscle layers and rugae of the mucosa.

The small intestine is a coiled, 20"-long tube that begins at the pyloric sphincter and extends
to the large intestine. (See Figure 6-3.) It consists of three parts:

e the (1) duodenum, the uppermost segment, which is about 10” long
e the (2) jejunum, which is approximately 8’ long
e the (3) ileum, which is about 12’ long

Digestion is completed in the small intestine with the help of additional enzymes and
secretions from the (4) pancreas and (5) liver. Nutrients in chyme are absorbed through
microscopic, fingerlike projections called villi to enter the bloodstream and lymphatic system
for distribution to the rest of the body. At the terminal end of the small intestine, a sphincter
muscle called the ileocecal valvejoins the ileum to the large intestine’s cecum. When the sphinc-
ter muscle is relaxed, undigested or unabsorbed material from the small intestine is passed to
the large intestine to be excreted from the body.
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Parotid gland
Submandibular

T Salivary
i land
Mouth (oral cavit g land
e . Sublingual gland ) 92"%
Esophagus
Food bolus
(5) Liver
t h
Gallbladder Stomac
(11) Spleen

(1) Duodenum

(9) Hepatic flexure (12) Splenic flexure

(4) Pancreas (10) Transverse colon

(2) Jejunum
(13) Descending colon
(8) Ascending colon

(3) lleum

(6) Cecum
(14) Sigmoid colon

(7) Appendix
(15) Rectum

(16) Anus

Figure 6-3 Anterior view of the trunk and digestive organs.

The large intestine is about 5’ long. It begins at the ileum and extends to the anus. No diges-
tion takes place in the large intestine. The only secretion is mucus in the colon, which lubri-
cates fecal material so it can pass from the body. The large intestine is divided into four major
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regions: cecum, colon, rectum, and anus. The first 2" or 3” of the large intestine is called the
(6) cecum, a pouchlike structure located below the ileocecal opening. Projecting downward
from the cecum is a wormlike projection, called the (7) appendix. The function of the appen-
dix is unknown; however, problems arise if it becomes infected or inflamed. The cecum
merges with the colon. The main functions of the colon are to absorb water and minerals and
eliminate undigested material. The colon is divided into ascending, transverse, descending,
and sigmoid portions:

* The (8) ascending colon extends from the cecum to the lower border of the liver and
turns abruptly to form the (9) hepatic flexure.

e The colon continues across the abdomen to the left side as the (10) transverse colon
curving beneath the lower end of the (11) spleen to form the (12) splenic flexure.

¢ As the transverse colon turns downward, it becomes the (13) descending colon.

® The descending colon continues until it forms the (14) sigmoid colon and the (15)
rectum. The rectum, the last part of the GI tract, terminates at the (16) anus.

. It is time to review digestive structures by completing Learning Activity 6-1.

Accessory Organs of Digestion

Although the liver, gallbladder, and pancreas lie outside the GI tract, they play a vital role in
the proper digestion and absorption of nutrients. (See Figure 6-4.)

(4) Hepatic duct

(1) Liver

(9) Left hepatic duct

(8) Right hepatic duct

(6) Gallbladder

(2) Pancreas
(10) Cystic duct
(7) Common bile duct

(5) Duodenum
Jejunum

(8) Pancreatic duct
Portal vein

Figure 6-4 Liver, gallbladder, pancreas, and duodenum with associated ducts and blood vessels.
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Liver

The (1) liver, the largest glandular organ in the body, weighs approximately 3 to 4 Ib. It is
located beneath the diaphragm in the right upper quadrant (RUQ) of the abdominal cavity.
The liver performs many vital activities and death occurs if it ceases to function. Some of its
important activities include:

¢ producing bile, used in the small intestine to emulsify and absorb fats

* removing glucose (sugar) from blood to synthesize glycogen (starch) and retain it for
later use

¢ storing vitamins, such as Bjo, A, D, E, and K

¢ destroying or transforming toxic products into less harmful compounds

* maintaining normal glucose levels in the blood

¢ destroying old erythrocytes and releasing bilirubin

¢ producing various blood proteins, such as prothrombin and fibrinogen, that aid in
blood clotting

Pancreas

The (2) pancreas is an elongated, somewhat flattened organ that lies posterior and slightly
inferior to the stomach. It performs both endocrine and exocrine functions. As an endocrine
gland, the pancreas secretes insulin directly into the bloodstream to maintain normal blood
glucose levels. For a comprehensive discussion of the endocrine function of the pancreas,
review Chapter 13. As an exocrine gland, the pancreas produces digestive enzymes that pass
into the duodenum through the (3) pancreatic duct. The pancreatic duct extends along the
pancreas and, together with the (4) hepatic duct from the liver, enters the (5) duodenum. The
digestive enzymes produced by the pancreas contain trypsin, which breaks down proteins;
amylase, which breaks down carbohydrates; and lipase, which breaks down fat.

Gallbladder

The (6) gallbladder, a saclike structure on the inferior surface of the liver, serves as a storage
area for bile. When bile is needed for digestion, the gallbladder releases it into the duodenum
through the (7) common bile duct. Bile is also drained from the liver through the (8) right
hepatic duct and the (9) left hepatic duct. These two structures eventually form the hepatic
duct. The (10) cystic duct of the gallbladder merges with the hepatic duct to form the
common bile duct, which leads into the duodenum. Bile production is stimulated by hormone
secretions, which are produced in the duodenum, as soon as food enters the small intestine.
Without bile, fat digestion is not possible.

. It is time to review anatomy of the accessory organs of digestion by completing
Learning Activity 6-2.
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%4 Medical Word Elements
SN

This section introduces combining forms, suffixes, and prefixes related to the digestive system.
Word analyses are also provided.

Element Meaning Word Analysis

COMBINING FORMS

Mouth
or/o mouth or/al (OR-dl): pertaining to the mouth
-al: pertaining to, relating to
stomat/o stomat/itis (stc")-mé-Ti-tis): inflammation of the
mouth
-itis: inflammation
gloss/o tongue gloss/ectomy (glos-EK-to-me): removal of all or
part of the tongue
-ectomy: excision, removal
lingu/o lingu/al (LING-gwil): pertaining to the tongue
-al: pertaining to, relating to
bucc/o cheek bucc/al (BIjK-él): pertaining to the cheek
-al: pertaining to, relating to
cheil/o lip cheil/o/plasty (Ki—lB—plés—tE): surgical repair of a
defect of the lip
-plasty: surgical repair
labi/o labi/al (LA-be-al): pertaining to the lips, particu-
larly the lips of the mouth
-al: pertaining to, relating to
dent/o teeth dent/ist (DEN-tist): specialist who diagnoses and

treats diseases and disorders of teeth and tissues of
the oral cavity

-ist: specialist
odont/o orth/odont/ist (or—th6—DON—tist): dentist who
specializes in correcting and preventing irregulari-
ties of abnormally positioned or aligned teeth

orth: straight
-ist: specialist

(Continued)
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Meaning

Word Analysis (Continued)

gingiv/o

sial/o

gum (s)

saliva, salivary gland

gingiv/ectomy (jin§i-VEK-to-me): excision of
diseased gingival tissue in surgical treatment of
periodontal disease

-ectomy: excision, removal
sial/o/lith (si—AL—B-ch): calculus formed in a sali-
vary gland or duct

-lith: stone, calculus

Esophagus, Pharynx, and Stomach

esophag/o esophagus esophag/o/scope (e-SOF-i-go-skop): endoscope
used to examine the esophagus
-scope: instrument for examining
pharyng/o pharynx pharyng/o/tonsill/itis (fi-ring-go-ton-si-LI-tis):
(throat) inflammation of the pharynx and tonsils
tonsill: tonsils
-itis: inflammation
gastr/o stomach gastr/algia (gis-TRAL-je-a): pain in the stomach
from any cause; also called stomachache
-algia: pain
pylor/o pylorus pylor/o/spasm (pi-LOR-6-spazm): involuntary
contraction of the pyloric sphincter of the stom-
ach, as in pyloric stenosis
-spasm: involuntary contraction, twitching
Small Intestine
duoden/o duodenum duoden/o/scopy (dﬁ-éd—é-NC)S—kG—pE) : visual
(first part of small examination of the duodenum
intestine) -scopy: visual examination
enter/o intestine enter/o/pathy (én-tér-OP-i-the): any intestinal
(usually small disease
intestine) -pathy: disease
jejun/o jejunum jejun/o/rrhaphy (jéjoo-NOR-a-fe): suture of the

(second part of small
intestine)

jejunum

-rrhaphy: suture
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Word Analysis

ile/o

ileum
(third part of small
intestine)

ile/o/stomy (fl-E—OS—tB-mE): creation of an open-
ing between the ileum and the abdominal wall
-stomy*: forming an opening (mouth)

An ileostomy creates an opening on the surface of the
abdomen to allow feces to be discharged into a bag worn
on the abdomen.

Large Intestine

append/o

appendic/o

col/o

colon/o

sigmoid/o

appendix

colon

sigmoid colon

append/ectomy (dp-én-DEK-to-me): excision of
the appendix
-ectomy: excision, removal
Appendectomy is performed to remove a diseased
appendix in danger of rupturing.
appendic/itis (d-pén-di-SI-tis): inflammation of the
appendix
-itis: inflammation
col/o/stomy (k6-LC)S—t6—mE): creation of an open-
ing between the colon and the abdominal wall
-stomy*: forming an opening (mouth)
A colostomy creates a place for fecal matter to exit the
body other than through the anus.
colon/o/scopy (ko-16n-OS-ko-pe): visual examina-
tion of the colon using a colonoscope, an elon-
gated endoscope

-scopy: visual examination
sigmoid/o/tomy (sig-moyd-OT-6-me): incision of
the sigmoid colon

-lomy: incision

Terminal End of Large Intestine

rect/o

proct/o

an/o

rectum

anus, rectum

anus

rect/o/cele (REK-to-sel): herniation or protrusion
of the rectum; also called proctocele

-cele: hernia, swelling
proct/o/logist (prok-TOL-o-jist): physician who

specializes in treating disorders of the colon,
rectum, and anus.

-logist: specialist in the study of
peri/an/al (pér—E-K—nél): pertaining to the area
around the anus

peri-: around

-al: pertaining to, relating to

(Continued)
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Meaning

Word Analysis (Continued)

Accessory Organs of Digestion

hepat/o

pancreat/o

cholangi/o

chol/e**

cholecyst/o

choledoch/o

SUFFIXES

-emesis

-iasis

-megaly

liver

pancreas

bile vessel

bile, gall

gallbladder

bile duct

vomit

abnormal condition
(produced by some-
thing specified)

enlargement

hepat/o/megaly (hép-i-to-MEG-a-le): enlargement
of the liver, usually a sign of disease

-megaly: enlargement
pancreat/o/lysis (pan-kre-a-TOL-i-sis): destruction
of the pancreas by pancreatic enzymes

-lysis: separation; destruction; loosening
cholangi/ole (ko-LAN5e-ol): small terminal
portion of the bile duct

-ole: small, minute

chol/e/lith (K6—l€-lith): gallstone
-lith: calculus, stone

Gallstones are solid accumulations of bile and cholesterol
that form in the gallbladder and common bile duct.

cholecyst/ectomy (ko-le-sis-TEK-t6-me): removal
of the gallbladder by laparoscopic or open surgery

-ectomy: excision, removal

choledoch/o/plasty (ko-LED-0-ko-plis-t€): surgical
repair of the common bile duct

-plasty: surgical repair

hyper/emesis (hi—pér—EM—é-sis): excessive
vomiting

hyper-: excessive, above normal

chol/e/lith/iasis (kB-IE-liV-THi-i-sis): presence or
formation of gallstones in the gallbladder or
common bile duct

chol/e: bile, gall

lith: stone, calculus
When gallstones form in the common bile duct, the
condition is called choledocholithiasis.

hepat/o/megaly (hép-a-to-MEG-i-Ie): enlarge-

ment of the liver, usually a sign of disease
hepat/o: liver

Hepatomegaly may be caused by hepatitis or infection,

Jatty infiltration (as in alcoholism), biliary obstruction,
or malignancy.
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Meaning Word Analysis

-orexia appetite an/orexia (in-0-REK-se-3): loss of appetite
an-: without, not

Anorexia can resull from various conditions, such as
adverse effects of drugs or various physical or psychologi-
cal causes.

-pepsia digestion dys/pepsia (dis-PEP-se-a): epigastric discomfort felt
after eating; also called indigestion
dys-: bad; painful; difficult

-phagia swallowing, eating aer/o/phagia (ér—6-FK—j e-a): swallowing of air
aer/o: air
-prandial meal post/prandial (pBSt-PRAN-dE-il): following a meal

post-: after, behind

-rrhea discharge, flow steat/o/rrhea (stE-i—tB-RE—ﬁ): excessive amount of
fat discharged in fecal matter

-rrhea: discharge, flow

PREFIXES
dia- through, across dia/rrhea (di-a-RE-i): abnormally frequent
discharge or flow of fluid fecal matter from the
bowel
-rrhea: discharge, flow
peri- around peri/sigmoid/itis (pér-i-sig-moy-DI-tis): inflamma-
tion of peritoneal tissue around the sigmoid colon
peri-: around
sub- under, below sub/lingu/al (stib-LING-gwil): pertaining to the
area under the tongue
lingu: tongue

-al: pertaining to, relating to

*When the suffix -stomy is used with a combining form that denotes an organ, it refers to a surgical opening to the outside of the
body.
**The ein chol/eis an exception to the rule of using the connecting vowel o.

. It is time to review medical word elements by completing Learning Activities 6-3
and 6-4.
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Ulcer

Pathology

Although some digestive disorders may be asymptomatic, many are associated with such symp-
toms as nausea, vomiting, bleeding, pain, and weight loss. Clinical signs, such as jaundice and
edema, may indicate a hepatic disorder. Severe infection, drug toxicity, hepatic disease, and
changes in fluid and electrolyte balance can cause behavioral abnormalities. Disorders of the
GI tract or any of the accessory organs (liver, gallbladder, pancreas) may result in far-reaching
metabolic or systemic problems that can eventually threaten life itself. Assessment of a
suspected digestive disorder must include a thorough history and physical examination. A
range of diagnostic tests assist in identifying abnormalities of the GI tract, liver, gallbladder,
and pancreas.

For diagnosis, treatment, and management of digestive disorders, the medical services of
a specialist may be warranted. Gastroenterology is the branch of medicine concerned with
digestive diseases. The physician who specializes in the diagnoses and treatment of digestive
disorders is known as a gastroenterologist. Gastroenterologists do not perform surgeries;
however, under the broad classification of surgery, they do perform such procedures as liver
biopsy and endoscopic examination.

An ulcer is a circumscribed lesion (open sore) of the skin or mucous membrane. Peptic ulcers
are the most common type of ulcer that occurs in the digestive system. There are two main
types of peptic ulcers: gastric ulcers, which develop in the stomach, and duodenal ulcers,
which develop in the duodenum, usually in the area nearest the stomach. A third type of ulcer-
ation that affects the digestive system is associated with a disorder called colitis. As the name
implies, it occurs in the colon.

Peptic Ulcer Disease

Peptic ulcer disease (PUD) develops in the parts of the GI tract that are exposed to hydrochlo-
ric acid and pepsin. Both of these products are found in gastric juice and normally act on food
to begin the digestive process. The strong action of these digestive products can destroy the
protective defenses of the mucous membranes of the stomach and duodenum, causing the
lining to erode. Eventually, an ulcer forms. If left untreated, mucosal destruction forms a hole
(perforation) in the wall lining.

Current scientific studies have identified bacterial infection with Helicobacter pylori as a
leading cause of PUD. Its spiral shape helps the bacterium burrow into the mucosa, weaken-
ing it and making it more susceptible to the action of pepsin and stomach acid. These studies
have also found that H. pylori releases a toxin that promotes mucosal inflammation and ulcer-
ation. Antibiotics and antacids are used to treat peptic ulcers. Patients are advised to avoid
nonsteroidal anti-inflammatory drugs (NSAIDs), caffeine, smoking, and alcohol, which exac-
erbate the symptoms of gastric ulcers.

Ulcerative Colitis

Ulcerative colitis, a chronic inflammatory disease of the large intestine and rectum, commonly
begins in the rectum or sigmoid colon and extends upward into the entire colon. It is charac-
terized by profuse, watery diarrhea containing varying amounts of blood, mucus, and pus.
Ulcerative colitis is distinguished from other closely related bowel disorders by its characteris-
tic inflammatory pattern. The inflammation involves only the mucosal lining of the colon, and
the affected portion of the colon is uniformly involved, with no patches of healthy mucosal
tissue evident. Ulcerative colitis is associated with a higher risk of colon cancer. Severe cases
may require surgical creation of an opening (stoma) for bowel evacuation to a bag worn on
the abdomen.
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A hernia is a protrusion of any organ, tissue, or structure through the wall of the cavity in
which it is naturally contained. (See Figure 6-5.) In general, though, the term is applied to the
protrusion of an abdominal organ (viscus) through the abdominal wall.

An (1) inguinal hernia develops in the groin where the abdominal folds of flesh meet
the thighs. In initial stages, it may be hardly noticeable and appears as a soft lump under
the skin, no larger than a marble. In early stages, an inguinal hernia is usually reducible; that
is, it can be pushed gently back into its normal place. With this type of hernia, pain may be
minimal. As time passes, pressure of the abdomen against the weak abdominal wall may
increase the size of the opening as well as the size of the hernia lump. If the blood supply to
the hernia is cut off because of pressure, a (2) strangulated hernia with gangrene (necrosis)
may develop. An (3) umbilical hernia is a protrusion of part of the intestine at the navel.
It occurs more commonly in obese women and among those who have had several pregnan-
cies. Hernias also occur in newborn infants (congenital) or during early childhood. If the
defect has not corrected itself by age 2, the deformity can be surgically corrected. Treatment
consists of surgical repair of the hernia (hernioplasty) with suture of the abdominal wall
(herniorrhaphy).

Although hernias most commonly occur in the abdominal region, they may develop in
the diaphragm. Two forms of hernia of the diaphragm include (4) diaphragmatic hernia, a
congenital disorder, and (5) hiatal hernia, in which the lower part of the esophagus and the
top of the stomach slides through an opening (hiatus) in the diaphragm into the thorax. With
hiatal hernia, stomach acid backs up into the esophagus causing heartburn, chest pain, and
swallowing difficulty. Although many hiatal hernias are asymptomatic, if the disease continues
for a prolonged period, it may cause gastroesophageal reflux disease (GERD).

(5) Hiatal hernia

(4) Diaphragmatic
hernia

(3) Umbilical
hernia

(2) Strangulated

(1) Inguinal Ly

hernia

Figure 6-5 Common locations of hernia.
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Bowel Ohstruction

A life-threatening obstruction in which the bowel twists on itself (volvulus) with occlusion of
the blood supply occurs most frequently in middle-aged and elderly men. The accumulation
of gas and fluid coupled with loss of blood supply (ischemia) in the trapped bowel eventually
leads to tissue death (necrosis), perforation, and an inflammation of the peritoneum (peri-
tonitis). Surgery is required to untwist the bowel.

Telescoping of the intestine within itself (intussusception) occurs when one part of the
intestine slips into another part located below it, much as a telescope is shortened by pushing
one section into the next. This is a rare type of intestinal obstruction more common in infants
10 to 15 months of age than in adults. Surgery is usually necessary to correct this obstruction.

Enlarged veins in the mucous membrane of the anal canal are called hemorrhoids—especially
when they bleed, hurt, or itch. They may occur inside (internal) or outside (external) the
rectal area. Hemorrhoids are usually caused by abdominal pressure, such as from straining
during bowel movement, pregnancy, and standing or sitting for long periods. They may also
be associated with some disorders of the liver or the heart.

A high-fiber diet as well as drinking plenty of water and juices plays a pivotal role in
hemorrhoid prevention. Temporary relief from hemorrhoids can usually be obtained by cold
compresses, sitz baths, stool softeners, or analgesic ointments. Treatment of an advanced
hemorrhoidal condition involves surgical removal (hemorrhoidectomy).

Liver Disorders

A growing public health concern is the increasing incidence of viral hepatitis. Even though its
mortality rate is low, the disease is easily transmitted and can cause significant morbidity and
prolonged loss of time from school or employment. The two most common forms of hepatitis
are hepatitis A, also called infectious hepatitis, and hepatitis B, also called serum hepatitis. The
most common causes of hepatitis A are ingestion of contaminated food, water, or milk.
Hepatitis B is usually transmitted by routes other than the mouth (parenteral), such as from
blood transfusions and sexual contact. Because of patient exposure, health-care personnel are
at increased risk for contracting hepatitis B, but a vaccine that provides immunity to hepatitis
B is available.

One of the major symptoms of many liver disorders, including hepatitis and cirrhosis, is
a yellowing of the skin (jaundice). Because the liver is no longer able to remove bilirubin, a
yellow product formed when erythrocytes are destroyed, bilirubin appears in the skin and
mucous membranes. This condition is also known as icterus. Jaundice may also result when the
bile duct is blocked, causing bile to enter the bloodstream.

Diverticulosis

Diverticulosis is a condition in which small, blisterlike pockets (diverticula) develop in the
inner lining of the large intestine and may balloon through the intestinal wall. These pockets
occur most commonly in the sigmoid colon. They commonly do not cause any problem unless
they become inflamed (diverticulitis). (See Figure 6-6.) Signs and symptoms of diverticulitis
include pain, usually in the left lower quadrant (LLQ) of the abdomen; extreme constipation
(obstipation) or diarrhea; fever; abdominal swelling; and occasional blood in bowel move-
ments. The usual treatment for diverticulitis consists of bed rest, antibiotics, and a soft diet. In
severe cases, however, excision of the diverticulum (diverticulectomy) may be advised.
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Opening from inside
colon to diverticulum

Hardened mass
inside diverticulum

Figure 6-6 Diverticula of the colon.

Although stomach cancer is rare in the United States, it is common in many parts of the world
where food preservation is problematic. It is an important medical problem because of its
high mortality rate. Men are more susceptible to stomach cancer than women. The neoplasm
nearly always develops from the epithelial or mucosal lining of the stomach in the form of a
cancerous glandular tumor (gastric adenocarcinoma). Persistent indigestion is one of the
important warning signs of stomach cancer. Other types of GI carcinomas include esophageal
carcinomas, hepatocellular carcinomas, and pancreatic carcinomas.

Colorectal cancer arises from the epithelial lining of the large intestine. Signs and symp-
toms, which depend largely on the location of the malignancy, include changes in bowel
habits, passage of blood and mucus in stools, rectal or abdominal pain, anemia, weight loss,
obstruction, and perforation. A suddenly developing obstruction may be the first symptom of
cancer involving the colon between the cecum and the sigmoid because in this region, where
bowel contents are liquid, a slowly developing obstruction will not become evident until the
lumen is almost closed. Cancer of the sigmoid and rectum causes earlier symptoms of partial
obstruction with constipation alternating with diarrhea, lower abdominal cramping pain, and
distention.
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Diagnostic, Symptomatic, and Related Terms

This section introduces diagnostic, symptomatic, and related terms and their meanings. Word
analyses for selected terms are also provided.

Definition

anorexia
an-o-REK-se-a
an-: without, not
-orexia: appetite

appendicitis

a-pén-di-Sl-tis
appendic: appendix
-itis: inflammation

asc_ites
a-Sl-tez

borborygmus
bor-bo-RIG-miis

cachexia
ka-KEKS-e-a

A. Diseased appendix

Figure 6-7 Appendectomy.

Lack or loss of appetite, resulting in the inability to eat

Anorexia should not be confused with anorexia nervosa, which is a complex
psychogenic eating disorder characterized by an all-consuming desire to
remain thin. Anorexia nervosa and a similar eating disorder called bulimia
nervosa are discussed in Chapter 14.

Inflammation of the appendix, usually due to obstruction or infec-
tion

1If left undiagnosed, appendicitis rapidly leads to perforation and
peritonitis. Treatment is appendectomy within 24 to 48 hours of the first
symptoms because delay usually results in rupture and peritonitis as fecal
matter is released into the peritoneal cavity. (See Figure 6-7.)

Accumulation of serous fluid in the abdomen

Ascites is associated primarily with cirrhosis of the liver, venous
hypertension (high blood pressure), cancer, and heart failure.

Rumbling or gurgling noises that are audible at a distance and
caused by passage of gas through the liquid contents of the intes-
tine

General lack of nutrition and wasting occurring in the course of a
chronic disease or emotional disturbance

B. Incision site C. Excision of diseased appendix
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Definition

chole]ithias_is
ko-leli-THI-a-sis
chol/e: bile, gall

lith: stone, calculus
<asis: abnormal condition
(produced by something

specified)

Crohn disease, regional enteritis
KRON di-ZEZ, REiin-al

én-tér-I-tis

cirrhosis
sir-RO-sis

colic
KOL-ik

deglutition
de-gloo-TISH-tin

Hepatic duct

Stones in
gallbladder

Cystic duct

Stone in
bile duct

Presence or formation of gallstones in the gallbladder or common
bile duct

Cholelithiasis may or may not produce symptoms. (See Figure 6-8.)

Chronic inflammation, usually of the ileum, but possibly affecting
any portion of the intestinal tract

Crohn disease is a chronic disease distinguished from closely related bowel
disorders by its inflammatory pattern that causes fever, cramping,
diarrhea, and weight loss.

Chronic, irreversible, degenerative disease of the liver

Cirrhosis is most commonly caused by chronic alcoholism but may also be
caused by toxins, infectious agents, metabolic diseases, and circulatory

disorders. In this disorder, hepatic cells arve replaced by fibrous tissue that
umpairs the flow of blood and lymph within the liver, resulting in hepatic

insufficiency.

Spasm in any hollow or tubular soft organ accompanied by pain,
especially in the colon

Act of swallowing

(Continued)

Liver Small bile ducts

common

Duodenum

Pancreas

Pancreatic duct

Figure 6-8 Sites of gallstones.



126 6 - Digestive System

Definition (Continued)

dysentery
DIS-én-tér-e

dyspepsia

dis-PEP-se-a
dys-: bad; painful; difficult
-pepsia: digestion

dysphagia

dis-FA-je-a
dys-: bad; painful; difficult
-phagia: swallowing, eating

eructatii)n
é-ruk-TA-shun

fg:a]ith
FE-ka-lith

flatus
FLA-tus
gastroesophageal reflux
disease (GERD)
gas-tro-é-sof-a-JE-al
REAluks di-ZEZ

gastr/o: stomach

esophag: esophagus

-eal: pertaining to, relating to

halitosi_s
hal-1-TO-sis
hematemesis
hém-at-EM-€é-sis
hemat: blood

-emesis: vomiting

irritable bowel syndrome (IBS)

obstipation
ob-sti-PA-shiin

Inflammation of the intestine, especially the colon, possibly caused
by ingesting water or food containing chemical irritants, bacteria,
protozoa, or parasites, that results in bloody diarrhea

Dysentery is common in underdeveloped countries and in times of disaster
when sanitary living conditions, clean food, and safe water are not avail-
able.

Epigastric discomfort felt after eating; also called indigestion

Inability or difficulty in swallowing; also called aphagia

Producing gas from the stomach, usually with a characteristic
sound; also called belching

Fecal concretion

Gas in the GI tract; expelling of air from a body orifice, especially
the anus

Backflow of gastric contents into the esophagus due to a malfunc-
tion of the sphincter muscle at the inferior portion of the esopha-
gus

GERD may occur whenever pressure in the stomach is greater than that in
the esophagus and may be associated with heartburn, esophagitis, or chest
pain.

Offensive or “bad” breath

Vomiting of blood

The vomiting of bright ved blood, indicating upper GI bleeding, is
commonly associated with esophageal varices or peptic ulcer.

Symptom complex marked by abdominal pain and altered
bowel function (typically constipation, diarrhea, or alternating
constipation and diarrhea) for which no organic cause can be
determined; also called spastic colon

Contributing or aggravating factors of IBS include anxiety and stress.

Intestinal obstruction; also called severe constipation
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Definition

malabsorption syndrome
mil-ib-SORP-shiin SIN-drom

oral leukoplakia
OR-al loo-ko-PLA-ke-a
leuk/o: white
-plakia: plaque

melena
MEL-é-na

peristalsis
peri-STAL-sis

pyloric stenosis

pi-LOR-ik st&-NO-sis
pylor: pylorus
-i¢c: pertaining to, relating to
sten: narrowing, stricture
-osis: abnormal condition;
increase (used primarily
with blood cells)

regurgitation
re-gur-ji-TA-shin

steatorrhea
ste-a-to-RE-a

steat/o: fat

-rrhea: discharge, flow

Symptom complex of the small intestine characterized by the
impaired passage of nutrients, minerals, or fluids through intestinal
villi into the blood or lymph

Malabsorption syndrome may be associated with or due to a number of
diseases, including those affecting the intestinal mucosa. It may also

be due to surgery, such as gastric resection and ileal bypass, or antibiotic
therapy.

Formation of white spots or patches on the mucous membrane of
the tongue, lips, or cheek caused primarily by irritation

This precancerous condition is usually associated with pipe or cigarette smok-
ing or ill-fitting dentures.

Passage of dark-colored, tarry stools, due to the presence of blood
altered by intestinal juices

Progressive, wavelike movement that occurs involuntarily in hollow
tubes of the body, especially the GI tract

Stricture or narrowing of the pyloric orifice, possibly due to exces-
sive thickening of the pyloric sphincter (circular muscle of the
pylorus)

Treatment for pyloric stenosis involves surgical section of the thickened muscle
around the pyloric orifice.

Backward flowing, as in the return of solids or fluids to the mouth
from the stomach or the backward flow of blood through a defec-
tive heart valve

Passage of fat in large amounts in the feces due to failure to digest
and absorb it

Steatorrhea may occur in pancreatic disease when pancreatic enzymes are not
sufficient. It also occurs in malabsorption syndrome.

. It is time to review pathological, diagnostic, symptomatic, and related terms by
completing Learning Activity 6-5.
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Diagnostic and Therapeutic Procedures

This section introduces procedures used to diagnose and treat digestive system disorders.
Descriptions are provided as well as pronunciations and word analyses for selected terms.

Procedure Description

DIAGNOSTIC PROCEDURES

Endoscopic
endoscopy Visual examination of a cavity or canal using a specialized
én-DOS-ko-pe lighted instrument called an endoscope
endo-: in, within The organ, cavity, or canal being examined dictates the name of the
-scopy: visual examinination endoscopic procedure. (See Figure 4-5.) A camera and video recorder are
commonly used during the procedure to provide a permanent record.
upper GI Endoscopy of the esophagus (esophagoscopy), stomach
(gastroscopy), and duodenum (duodenoscopy)
Endoscopy of the upper GI tract is performed to identify tumors,
esophagitis, gastroesophageal varices, peptic ulcers, and the source of
upper GI bleeding. It is also used to confirm the presence and extent of
varices in the lower esophagus and stomach in patients with liver disease.
lower GI Endoscopy of the colon (colonoscopy), sigmoid colon (sigmoid-
oscopy), and rectum and anal canal (proctoscopy) (See Figure
6-9.)

Endoscopy of the lower GI tract is used to identify pathological conditions
in the colon. It may also be used to remove polyps. When polyps are
discovered in the colon, they are retrieved and tested for cancer.

Colonoscopy
(Examination
of entire length
of colon)

End of
sigmoidoscopy
(Examination

- of lower third

Sigmoid colon
of colon)

Figure 6-9 Colonoscopy and sigmoidoscopy.
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Procedure Description

Laboratory

hepatitis panel Panel of blood tests that identify the specific virus—hepatitis
hép-é—TI—ﬁs A (HAV), hepatitis B (HBV), or hepatitis C (HCV)—causing

hepat: liver
-itis: inflammation

liver function tests
(LFTs)

LIV-ér FUNGK-shiin
tésts

serum bilivrl}bin |
SE-rum bil4-ROO-bin

stool culture

stool guaiac
GWI-ak

hepatitis by testing serum using antibodies to each of these anti-
gens

Tests involving measurement of the levels of certain enzymes,
bilirubin, and various proteins

LFTs are used to evaluate metabolism, storage, filtration, and excretory
functions.

Measurement of the level of bilirubin in the blood

Elevated serum bilirubin indicates excessive destruction of erythrocytes,
liver disease, or biliary tract obstruction. Bilirubin is a breakdown prod-
uct of hemoglobin and is normally excreted from the body as bile.
Excessive bilirubin causes yellowing of the skin and mucous membranes,
a condition called jaundice.

Microbiological procedure in which microorganisms in feces are
grown on media or nutrient material to identify specific
pathogens

Applying a substance called guaiac to a stool sample to detect
the presence of blood in the feces; also called Hemoccult (trade
name of a modified guaiac test)

This stool test is performed to detect the presence of blood in the feces that
is mot apparent on visual inspection (obscure, hidden, or occult blood).
1t also helps detect colon cancer and determine bleeding in digestive
disorders.

(Continued)
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Procedure Description (Continued)

Radiographic

barium enema Radiographic examination of the rectum and colon following
BA-re-im EN-é-ma enema administration of barium sulfate (contrast medium) into
the rectum; also called lower GI series

Barium sulfate is used as the contrast medium in a barium enema. It is
retained in the lower GI tract during fluoroscopic and radiographic stud-
ies. Barium enema is used for diagnosing obstructions, tumors, or other
abnormalities of the colon. (See Figure 6—10.)

Figure 6-10 Barium enema done poorly (A) and correctly (B).

barium swallow Radiographic examination of the esophagus, stomach, and

BA-re-im SWAL-o small intestine following oral administration of barium
sulfate (contrast medium); also called esophagram and wpper
Gl series

Barium swallow is used to diagnose structural defects of the esophagus
and vessels, such as esophageal varices. It may also be used to locate
swallowed objects.

cholecystography Radiographic images taken of the gallbladder after administra-
ko-le-sis-TOG-ra-fe tion of a contrast material containing iodine, usually in the
chol/e: bile, gall form of a tablet
cyst/o: bladder Cholecystography is used to evaluate gallbladder function and determine

-graphy: process of recording the presence of disease or gallstones.
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Description

computed tomography (CT)
scan 5
kom-PU-téd to-MOG-ra-fe
tom/o: to cut
-graphy: process of recording

endoscopic retrograde
cholangiopancreatography
(ERCP)
én-do-SKO-pik RET-ro-
grad ko-lan-je-o-pan-
kre-a-TOG-ra-fe
cholangi/o: bile vessel
pancreat/o: pancreas
-graphy: process of recording

percutaneous transhepatic
cholangiography
pér-ku-TA-ne-iis trans-hé-PAT-1k
ko-lin-je-OG-ra-fe

per-: through

cutane: skin

-ous: pertaining to, relating to

trans-: through, across

hepat: liver

-ic: pertaining to, relating to

cholangi/o: bile vessel

-graphy: process of recording

sialography
si-a-LOG-ra-fe

sial/o: saliva, salivary glands
-graphy: process of recording

Imaging technique achieved by rotating an x-ray emitter around
the area to be scanned and measuring the intensity of transmit-
ted rays from different angles; formerly called computerized axial
tomography

In CT scanning, a computer is used to generate a detailed cross-
sectional image that appears as a slice. (See Figure 4—4D.) In the diges-
twve system, CT scans are used to view the gallbladder, liver, bile ducts,
and pancreas. It is used to diagnose tumors, cysts, inflammation,
abscesses, perforation, bleeding, and obstructions.

Endoscopic procedure that provides radiographic visualization
of the bile and pancreatic ducts

A flexible fiberoptic duodenoscope is placed into the common bile duct.
A radiopaque substance is instilled directly into the duct and serial
x-ray films are taken. ERCP is useful in identifying partial or

total obstruction of these ducts as well as stones, cysts, and tumors.

Radiographic examination of the structure of the bile ducts

A contrast medium is injected through a needle passed directly into the
hepatic duct. The bile duct structure can be viewed for obstructions,
anatomic variations, and cysts.

Radiologic examination of the salivary glands and ducts

Sialography may be performed with or without a contrast medium.

(Continued)
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Procedure

(Continued)

Description

ultrasonog{aphy (US)
ul-tra-son-OG-ra-fe

ultra-: excess, beyond

son/o: sound

-graphy: process of recording

abdominal
ab-DOM-i-nil
abdomin: abdomen
-al: pertaining to, relating to

Image produced by using high-frequency sound waves (ultra-
sound) and displaying the reflected “echoes” on a monitor (A
computer analyzes the reflected echos and converts them into
an image on a video monitor.); also called ultrasound, sonography,
echo, and echogram

US s used to detect diseases and deformities in digestive organs, such as
the gallbladder, liver, and pancreas. It is also used to locate abdominal
masses oulside the digestive organs.

Ultrasound visualization of the abdominal aorta, liver, gallblad-
der, bile ducts, pancreas, kidneys, ureters, and bladder

Abdominal ultrasound is used to diagnose and locate cysts, tumors,
and malformations. It is also used to document the progression of
various diseases and guide the insertion of instruments during
surgical procedures.

Surgical
biopsy Representative tissue sample removed from a body site for micro-
BI-6p-se scopic examination, usually to establish a diagnosis

liver Use of a large-bore needle to remove a core of liver tissue for

THERAPEUTIC PROCEDURES

nasogastric intubation
na-z6-GAS-trik
in-tu-BA-shiin

nas/o: nose

gastr: stomach

-ic: pertaining to, relating to

histological examination

Insertion of a nasogastric tube through the nose into the stom-
ach to relieve gastric distention by removing gas, gastric secre-
tions, or food; to instill medication, food, or fluids; or to obtain
a specimen for laboratory analysis

Surgical
anastomosis Surgical joining of two ducts, vessels, or bowel segments to allow
a-nds-to-MO-sis flow from one to another

ileorectal Surgical connection of the ileum and rectum after total colec-

il-e-0-REK-tal

ile/o: ileum

rect: rectum

-al: pertaining to, relating to
intestinal
in-TES-ti-nal

tomy, as is sometimes performed in the treatment of ulcerative
colitis

Surgical connection of two portions of the intestines; also called
enleroenterostomy
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Procedure Description

colostomy Creation of an opening of some portion of the colon through

ko-LOS-to-me the abdominal wall to its outside surface in order to divert fecal
col/o: colon flow to a colostomy bag (See Figure 6-11.)

-stomy: forming an opening (mouth)

lithotripsy Procedure for eliminating a stone within the urinary system or
LITH-o-trip-se gallbladder by crushing the stone surgically or using a noninva-
lith/o: stone, calculus sive method, such as ultrasonic shock waves, to shatter it
-tripsy: crushing
extracorporeal shockwave Use of shock waves as a noninvasive method to break up stones
éks-tra-kor-POR-e-al SHOK-wav in the gallbladder or biliary ducts

In extracorporeal shockwave lithotripsy (ESWL), ultrasound is used to
locate the stone or stones and to monitor the destruction of the stones.
The patient is usually placed on a course of oral dissolution drugs lo
ensure complete removal of all stones and stone fragments.

(Continued)

Excision of
diseased
colon

Healthy

Intestinal
obstruction

Stoma

Colostomy
performed to
attach healthy
tissue to abdomen

Colostomy bag
attached to stoma

Figure 6-11 Colostomy.
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Procedure Description (Continued)
polypectomy Excision of a polyp
pol-i-PEK-to-me When polyps are discovered during sigmoidoscopy or colonoscopy,
polyp: small growth polypectomy is used to retrieve them to test for cancer. (See Figure 6-12.)
-ectomy: excision, removal
pyloromyotomy Incision of the longitudinal and circular muscles of the pylorus;
pi-lo-ro-mi-OT-0-me used to treat hypertrophic pyloric stenosis

pylor/o: pylorus
my/o: muscle
-lomy: incision

Polyps are removed from
colon for examination

Figure 6-12 Polypectomy.

-
e e
& Pharmacology

Various pharmaceutical agents are available to counteract abnormal conditions that occur in
the GI tract. Antacids counteract or decrease excessive stomach acid, which is responsible for
heartburn, gastric discomfort, and gastric reflux. Antidiarrheals and antiemetics are used to
preserve water and electrolytes, which are essential for body hydration because they control
the rapid elimination of digestive materials from the body. Medications that increase or
decrease peristalsis are used to regulate the speed at which food passes through the GI tract.
These drugs include agents that relieve “cramping” (antispasmodics) and those that help in
the movement of material through a sluggish bowel (laxatives). (See Table 6-1.)
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This table lists common drug classifications use to treat digestive disorders, their therapeutic actions,
and selected generic and trade names.

Classification

Therapeutic Action

Generic and Trade Names

antacids

Neutralize stomach acid

Antacids are used for the treatment and prevention of
heartburn and acid reflux and for short-term treatment
of active duodenal ulcers and benign gastric ulcers.

cimetidine
si-METi-den
Tagamet, Tagamet HB
famotidine
f&-MO-ti-den
Mylanta AR, Pepcid, Pepcid AC

antidiarrheals

Control loose stools; relieve diarrhea

Antidiarrheals produce a therapeutic effect by absorb-
ing excess water in the stool or slowing peristalsis in
the intestinal tract.

loperamide

[6-PER-a-mid
Imodium, Imodium A-D,
Kaopectate Il Caplets, Maalox
Antidiarrheal Caplets, Pepto
Diarrhea Control

kaolin/pectin

KA-o-lin/PEK-tin
Donnagel-MB, Kao-Spen,
Kapectolin, K-P

antiemetics

Control nausea and vomiting

The majority of antiemetics block nerve impulses to
the vomiting center in the brain.

prochlorperazine
pro-klorPER-a-zen

Compazine, Ultrazine
trimethobenzamide
tri-méth-0-BEN-za-mid

T-Gen, Ticon, Tigan, Trimazide

antispasmodics

Decrease gastrointestinal spasms

Antispasmodics are anticholinergics that decrease

spasms by slowing peristalsis and motility throughout
the Gl tract. They are used in the treatment of irritable
bowel syndrome (IBS), spastic colon, and diverticulitis.

glycopyrrolate
gli-ko-PIR-ro-lat
Robinul, Robinul-Forte
propantheline
pro-PAN-the-len
Pro-Banthine

laxatives

Treat constipation

Laxatives produce a therapeutic effect by increasing
peristaltic activity in the large

intestine or increasing water and electrolyte secretion
into the bowel to induce defecation.

senna, sennosides

SEN-a SEN-O-sidz
Dosaflex, Senna-Gen, Senokot,
Senolax

psyllium

Sil-e-im
Fiberall, Hydrocil, Metamucil,
Mylanta Natural Fiber
Supplement
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This section introduces digestive-related abbreviations and their meanings.

Abbreviation Meaning

COMMON

ABC aspiration biopsy cytology

alk phos alkaline phosphatase

ALT alanine aminotransferase (elevated in liver and heart disease); formerly
SGPT

AST angiotensin sensitivity test; aspartate aminotransferase (cardiac enzyme,
formerly called SGOT)

Ba barium

BaE barium enema

BM bowel movement

CT computed tomography

CT scan, CAT scan computed tomography scan

EGD esophagogastroduodenoscopy

ERCP endoscopic retrograde cholangiopancreatography

GB gallbladder

GBS gallbladder series

GER gastroesophageal reflux

GERD gastroesophageal reflux disease

GI gastrointestinal

HAV hepatitis A virus

HBV hepatitis B virus

HCV hepatitis C virus

HDV hepatitis D virus

HEV hepatitis E virus

IBS irritable bowel syndrome

NG nasogastric

PUD peptic ulcer disease

R/O rule out
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Meaning

DOSAGE SCHEDULES”
ac

bid

npo

PS¢ PP

po

prn

LD (G

q2h

qid
qod**
RIS K
stat

tid

before meals

twice a day

nothing by mouth

after meals (postprandial)
by mouth (per os)

as required

every morning

every hour

This abbreviation may also contain a number to indicate the number of hours
between administration of medication or therapy, as in q8Sh.

every 2 hours
four times a day
every other day
every night
immediately

three times a day

*Because many of these abbreviations deal with pharmacology and the administration of medication, they are not unique to the

digestive system.

**Although this abbreviation is currently found in medical records and clinical notes, the Joint Commission on Accreditation of
Healthcare Organizations (JCAHO) requires its discontinuance. Instead, write out its meaning.

Learning Activity 6-6.

. It is time to review procedures, pharmacology, and abbreviations by completing
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The following activities provide review of the digestive system terms introduced in this chap-
ter. Complete each activity and review your answers to evaluate your understanding of the

chapter.

IUE;mrning LA RANART W L e

- -

Identifying digestive structures

Label the illustration on page 139 using the terms listed below.

anus hepatic flexure
appendix ilewm
ascending colon Jejunum
cecum liver
descending colon pancreas

duodenum

rectum
sigmoid colon
spleen

splenic flexure

transverse colon
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Parotid gland

Submandibular
gland

Sublingual gland

Tongue
Mouth (oral cavity)

Salivary
glands

Pharynx
Esophagus

Food bolus

tomach
Gallbladder Stomac

Check your answers by referring to Figure 6-3 on page 112. Review material that you did
not answer correctly.
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‘ ing Activity 6-2

Identifying accessory organs of digestion

Label the following illustration using the terms listed below.

Stomach

Jejunum

Portal vein
common bile duct hepatic duct pancreas
cystic duct left hepatic duct pancreatic duct
duodenum liver right hepatic duct
gallbladder

Check your answers by referring to Figure 6—4 on page 113. Review material that you did
not answer correctly.




Learning Activities 141

ning Activity 6-3

Building medical words

Use esophag/o (esophagus) to build words that mean:

1. pain in the esophagus
2. spasm of the esophagus

3. stricture or narrowing of the esophagus

Use gastr/o (stomach) to build words that mean:

4. inflammation of the stomach

5. pain in the stomach

6. disease of the stomach

Use duoden/o (duodenum), jejun/o (jejunum), orile/o (ileum) to build words that mean:

7. excision of all or part of the jejunum

8. relating to the duodenum

9. inflammation of the ileum

10. concerning the jejunum and ileum

Use enter/o (usually small intestine) to build words that mean:

11. inflammation of the small intestine

12. disease of the small intestine

Use col/o (colon) to build words that mean:

13. inflammation of the colon

14. pertaining to the colon and rectum

15. inflammation of the small intestine and colon

16. prolapse or downward displacement of the colon

17. disease of the colon

Use proct/o (anus, rectum) or rect/o (rectum) to build words that mean:

18. narrowing or constriction of the rectum

19. herniation of the rectum

20. paralysis of the anus (anal muscles)

Use chol/e (bile, gall) to build words that mean:

21. inflammation of the gallbladder

22. abnormal condition of a gallstone

Use hepat/o (liver) or pancreat/o (pancreas) to build words that mean:

23. tumor of the liver

24. enlargement of the liver

25. inflammation of the pancreas

Check your answers in Appendix A. Review material that you did not answer correctly.

CORRECT ANSWERS _____ X 4 = % SCORE
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Building surgical words

Build a surgical word that means:

excision of gums (tissue)

partial or complete excision of the tongue

repair of the esophagus

removal of part or all of the stomach

forming an opening between the stomach and jejunum

excision of (part of) the esophagus

forming an opening between the stomach, small intestine, and colon

surgical repair of the small intestine

© X N> Ok W

fixation of the small intestine (to the abdominal wall)

—
e

suture of the bile duct

—
—

. forming an opening into the colon

—
No

. fixation of a movable liver (to the abdominal wall)

—
o

. surgical repair of the anus or rectum

—
S

. removal of the gallbladder

—
St

. surgical repair of a bile duct

Check your answers in Appendix A. Review material that you did not answer correctly.

CORRECT ANSWERS ___ X 6.67 =

% SCORE
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Matching pathological, diagnostic, symptomatic,
and related terms

Match the following terms with the definitions in the numbered list.

anorexia dysphagia hematemesis
cachexia dyspnea lesion
cirrhosis Secalith melena
dyspepsia halitosts obstipation
1. vomiting blood
2. difficulty swallowing or inability to swallow
3. fecal concretion
4. “bad” breath
5. loss of appetite
6. poor digestion
7. degenerative liver disease
8. state of ill health, malnutrition, and wasting
9. intractable constipation
10. open sore

Check your answers in Appendix A. Review any material that you did not answer correctly.

CORRECT ANSWERS X 10 = % SCORE
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ing Activity 6-6

(T

Matching procedures, pharmacology, and abbreviations

Match the following terms with the definitions in the numbered list.

anastomosis emetics liver function tests qid

antacids endoscopy lower GI series stat

bid gastroscopy pe, pp stool guaiac

bilirubin intubation ultrasonography stomatoplasty

choledochoplasty laxatives proctosigmoidoscopy upper GI series
1. after meals

breakdown of hemoglobin, normally excreted from the body

as bile
3. agents that produce vomiting
4. twice a day
5. surgical reconstruction of a bile duct
6. an enema with a barium solution is administered while a series
of radiographs are taken of the large intestine
7. visual examination of the stomach
8 surgical reconstruction of the mouth
9. insertion of a tube into any hollow organ
10. surgical formation of a passage or opening between two
hollow viscera or vessels
11. detects presence of blood in the feces; also called Hemoccult
12. visual examination of a cavity or canal using a specialized
lighted instrument
13. used to treat constipation
14. neutralize excess acid in the stomach and help to relieve
gastritis and ulcer pain
15. procedure in which high-frequency sound waves produce
images of internal body structures that are displayed on a
monitor
16. measures the levels of certain enzymes, bilirubin, and various
proteins
17. four times a day
18. immediately
19. endoscopic procedure for visualization of the rectosigmoid
colon
20. barium solution swallowed for a radiographic examination of

the esophagus, stomach, and duodenum

Check your answers in Appendix A. Review material that you did not answer correctly.

CORRECT ANSWERS _____ X5 = % SCORE
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The two medical records included in the following activities use common clinical scenarios to
show how medical terminology is used to document patient care. Complete the terminology

and analysis sections for each activity to help you recognize and understand terms related to
the digestive system.

A
A

Medical Record Activity 6-1

Gl evaluation

Terminology

The terms listed in the chart come from the medical record GI Evaluation that follows. Use a
medical dictionary such as Taber’s Cyclopedic Medical Dictionary, the appendices of this book,
or other resources to define each term. Then review the pronunciations for each term and
practice by reading the medical record aloud.

Definition

appendectomy*
ap-én-DEK-to-me

cholecystectomy
ko-le-sis-TEK-to-me

cholecystitis
Ko-Ie-sis-TI-tis

cholelithias_is*
ko-le-i-THI-a-sis

crescendo
kri-SHEN-do

decrescenc}o
da-kra-SHEN-do

defecate
DEF-é-kat

flatlls
FLA-tus

heme-negative stool
hem-NEG-a-tiv

hepatomegaly
hép-a-to-MEG-a-le

intermittent
in-ter-MIT-ént

(Continued)
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Definition (Continued)

nausea

NAW-se-a
PMH

postoperative
post-OP-ér-a-tiy

R/O

+ splenomegaly
sple-no-MEG-a-le

tonsillectomy
ton-sil-EK-to-me

*Refer to Figure 6-5 and Figure 6-8 for a visual illustration of these terms.

GI EVALUATION

HISTORY OF PRESENT ILLNESS: The patient’s abdominal pain began 2 years ago when
she first had intermittent, sharp epigastric pain. Each episode lasted 2 to 4 hours. Eventually,
she was diagnosed as having cholecystitis with cholelithiasis and underwent cholecystectomy.
Three to five large calcified stones were found.

r Her postoperative course was uneventful until 4 months ago, when she began having contin-
uous deep right-sided pain.

This pain followed a crescendo pattern and peaked several weeks ago, at a time when family
| stress was also at its climax. Since then, the pain has been following a decrescendo pattern. It
~ does not cause any nausea or vomiting, does not trigger any urge to defecate, and was not

alleviated by passage of flatus. Her PMH is significant only for tonsillectomy, appendectomy,

and the cholecystectomy. Her PE findings indicate that there was no hepatomegaly or
splenomegaly. The rectal examination confirmed normal sphincter tone and heme-negative
stool.

IMPRESSION: Abdominal pain. R/O hepatomegaly and splenomegaly.

PLAN: Schedule a complete barium workup for possible obstruction.

Analysis
Review the medical record GI Evaluation to answer the following questions.

1. While referring to Figure 6-3, describe the location of the gallbladder in relation to the
liver.

2. Why did the patient undergo the cholecystectomy?

3. List the patient’s prior surgeries.

1 4. How does the patient’s most recent postoperative episode of discomfort (pain) differ
' from the initial pain she described?
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Medical Record Activity 6-2

Esophagogastroduodenoscopy with biopsy

Terminology

The terms listed in the chart come from the medical record Esophagogastroduodenoscopy with
Biopsy that follows. Use a medical dictionary such as Taber’s Cyclopedic Medical Dictionary, the
appendices of this book, or other resources to define each term. Then review the pronuncia-
tions for each term and practice by reading the medical record aloud.

Demerol
DEM-ér-61

duodenal bulb

du-o-DE-nal BULB

duodenitis

du-6d-é-NI-tis

erythema

ér-i-THE-ma

esophageal varices

e-sof-a-JE-al VAR-i-sez
esophagogastroduodenoscopy
&-SOF-i-g6-GAS-tro-doo-0-dén-OS-ko-pe

etiology
e-te-OL-o-je

friabi]ity
fri-a-BILA-te
ga§nic antrum
GAS-trik AN-trum
BRaids |
gas-TRI-tis
hematemesis
hém-at-EM-é-sis
lateral recumbent

LAT-ér-dl re-KUM-bént

oximeter
Ok-SIM-é-tér

punctate erythema
| PUNK-tat ér-i-THE-ma

(Continued)
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Definition (Continued)

tomography
to-MOG-ra-fe

Ve}'sed
VER-séd

videoendoscope
vid-e-0-END-o-skop

ESOPHAGOGASTRODUODENOSCOPY WITH BIOPSY

POSTOPERATIVE DIAGNOSIS: Diffuse gastritis and duodenitis.
PROCEDURE: Esophagogastroduodenoscopy with biopsy.

TISSUE TO LABORATORY: Biopsies from gastric antrum and duodenal bulb.
ESTIMATED BLOOD LOSS: Nil.

COMPLICATIONS: None.

TIME UNDER SEDATION: 20 minutes.

INDICATIONS FOR PROCEDURE: This is a patient with hematemesis of unknown
etiology.

g FINDINGS AND PROCEDURE: After obtaining informed consent regarding the proce-
dure, its risks, and its alternatives, the patient was taken to the GI Laboratory, where she was
placed on the examining table in the left lateral recumbent position. She was given nasal
oxygen at 3 liters per minute throughout the procedure and monitored with a pulse oxime-
ter throughout the procedure. Through a previously inserted intravenous line, the patient
was sedated with a total of 50 mg of Demerol intravenously plus 4 mg of Versed intravenously

e throughout the procedure.

The Fujinon computed tomography scan videoendoscope was then readily introduced.

Esophagus: The esophageal mucosa appeared normal throughout. No other abnormalities
were seen. Specifically, there was prior evidence of esophageal varices.

Stomach: There was diffuse erythema with old blood seen within the stomach. No ulcera-
tions, erosions, or fresh bleeding was seen. A representative biopsy was obtained from the
gastric antrum and submitted to the pathology laboratory.

Duodenum: Punctate erythema was noted in the duodenal bulb. There was some friability.
No ulcerations, erosions, or active bleeding was seen. A bulbar biopsy was obtained. The
second portion of the duodenum appeared normal.

Analysis

Review the medical record Esophagogastroduodenoscopy with Biopsy to answer the following
questions.

1. What caused the hematemesis?

2. What procedures were carried out to determine the cause of bleeding?
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. How much blood did the patient lose during the procedure?

. Were there any ulcerations or erosions found during the exploratory procedure that
might account for the bleeding?

. What type of sedation was used during the procedure?

. What did the doctors find when they examined the stomach and duodenum?
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* Influenza

Pleural Effusions

Tuberculosis
Upper Respiratory Tract P NI
Lower Respiratory Tract Cystl_c Flbros:s.
Respiration Respiratory Distress Syndrome
Oncology
Combining Forms
Upper Respiratory Tract
Lower Respiratory Tract
Other
Suffixes
Prefixes
Chronic Obstructive Pulmonary
Disease
Asthma Respiratory Evaluation
Chronic Bronchitis Chronic Interstitial Lung Disease
Emphysema

;‘\' L e e i T e s T

m Locate and describe the structures of the respiratory system.
m Recognize, pronounce, spell, and build words related to the respiratory system.

m Describe pathological conditions, diagnostic and therapeutic procedures, and other
terms related to the respiratory system.

m Explain pharmacology related to the treatment of respiratory disorders.

m Demonstrate your knowledge of this chapter by completing the learning and medical
record activities.

151
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" Key Terms

This section introduces important respiratory system terms and their definitions. Word analy-

ses are also provided.

Definition

cytoplasm
SI-to-plazm

cyt/o: cell
-plasm: formation, growth

carbon dioxide (CO»)
KAR-bon di-OK-sid

granuloma

gran-u-LO-ma
granul: granule
-oma: tumor

mucosa
mu-KO-sa

mucus
MU-kus
na_ris
NA-ris

oxygen (Oy)
OKssijén

pH

respiratory failure
RES-pi-ra-to-re

septum
SEP-ttim

sputum
SPU-tiim

All the material within the cell membrane other than the nucleus

Tasteless, colorless, odorless gas produced by body cells during
the metabolic process

A product of cell respiration, carbon dioxide is carried by the blood to the
lungs and exhaled.

Any type of nodular, inflammatory lesion; usually small; may be
granular, firm, and persistent and may contain compactly
grouped mononuclear phagocytes

Moist tissue layer lining hollow organs and cavities of the body
that open to the environment; also called mucous membrane

Viscous, slippery secretion of mucous membranes that acts as
a lubricant and coats and protects many epithelial surfaces,
especially the respiratory and genital tracts

Nostril; opening to the nasal cavity

Tasteless, odorless, colorless gas essential for human respiration

Symbol that indicates the degree of acidity or alkalinity of a
substance

Increasing acidity is expressed as a number less than 7; increasing alka-
linity as a number greater than 7, with 7 being neutral. Normal blood is
slightly alkaline with a pH range from 7.37 to 7.43. When blood pH is

less than 7.37 it is called acidosis; greater than 7.43, alkalosis.

Inability of the cardiac and pulmonary systems to maintain an
adequate exchange of oxygen and carbon dioxide in the lungs

Wall dividing two cavities; for example, the nasal septum that
separates the nostrils

Secretions produced in the lungs and bronchi that are expelled
by coughing and may contain such pathological elements as
cellular debris, mucus, blood, pus, caseous material, and micro-
organisms
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Definition
status asthmaticus Severe, prolonged asthma attack that does not respond to
STA-tts az-MA-tik-is repeated doses of bronchodilators and may lead to respiratory

surfactant
sur-FAK-tant

failure and death

Lipoprotein that decreases the surface tension of alveoli and
contributes to their elasticity, thereby reducing the work of
breathing

U

¥ Rnatomy and Physiology
s I..'—r-'

The organs and structures of the respiratory system are responsible for the exchange of the
respiratory gases oxygen and carbon dioxide. Oxygen, essential for life, is delivered to all
cells of the body in exchange for carbon dioxide, a waste product. The cardiovascular system
assists in this vital function by providing blood vessels, the pathways for transporting these
gases. Failure of or deficiency in either system has the same effect on the body: disruption of
homeostasis and oxygen starvation in tissues that may result in death.

The lungs and airways bring in fresh, oxygen-enriched air and expel waste carbon diox-
ide by a process called breathing, or ventilation. Breathing is an important method of regu-
lating the pH of the blood, thereby maintaining homeostasis.

Upper Respiratory Tract

The breathing process begins with inhalation. (See Figure 7-1.) Air is drawn into the (1) nasal
cavity, a chamber lined with mucous membranes and tiny hairs called cilia. Here, air is filtered,
heated, and moistened to prepare it for its journey to the lungs. The nasal cavity is divided into
a right and left side by a vertical partition of cartilage called the nasal septum.

The receptors for the sense of smell are located in the nasal cavity. These receptors,
called the olfactory neurons, are found among the epithelial cells lining the nasal tract and are
covered with a layer of mucus. Because these receptors are located higher in the nasal passage
than air normally inhaled during breathing, a person must sniff or inhale deeply to identify
weak odors.

Air passes from the nasal cavity to a muscular tube called the pharynx, or throat, that serves
as a passageway for food and air. It consists of three sections: the (2) nasopharynx, posterior
to the nose; the (3) oropharynx, posterior to the mouth; and the (4) laryngopharynx, supe-
rior to the larynx.

Within the nasopharynx is a collection of lymphatic tissue known as (5) adenoids,
or pharyngeal tonsils. The (6) palatine tonsils, more commonly known as tonsils, are located
in the oropharynx. They protect the opening to the respiratory tract from microscopic organ-
isms that may attempt entry by this route. The (7) larynx (voice box) contains the structures
that make vocal sounds possible. A leaf-shaped structure on top of the larynx, the (8) epiglot-
tis, seals off the air passage to the lungs during swallowing. This function ensures that
food or liquids do not obstruct the flow of air to the lungs. The larynx is a short passage
that joins the pharynx with the (9) trachea (windpipe). The trachea is composed of smooth
muscle embedded with C-shaped rings of cartilage, which provide rigidity to keep the air
passage open.
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(1) Nasal cavity

(5) Adenoids
(2) Nasopharynx
Nose
(3) Oropharynx
(6) Palatine tonsils

(4) Laryngopharynx
(8) Epiglottis

(7) Larynx
Thyroid cartilage

Glottis and vocal cords
Apex of lung

(9) Trachea

(10) Bronchi

l(-1¢¢u-11‘i-._‘

(16) Mediastinum

(11) Right lung

(13) Bronchiole
- IS A—
(17) Visceral pleura :

.

(12) Left lung
(20) Diaphragm
(19) Pleural cavity

Base of lung
(18) Parietal pleura

Deoxygenated

Figure 7-1

blood from heart

(13) Bronchiole

Alveolus O,

Oxygenated
blood to heart

Pulmonary capillary
Exchange of gases between an

(15) Pulmonary capillaries

Anterior view of the upper and lower respiratory tracts.

alveolus and a pulmonary capillary
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Lower Respiratory Tract

The trachea divides into two branches called (10) bronchi (singular, bronchus). One branch
leads to the (11) right lung and the other to the (12) left lung. The inner walls of the trachea
and bronchi are composed of a mucous membrane embedded with cilia. This membrane traps
incoming particles, and the cilia move the entrapped material upward into the pharynx, where
itis coughed out, sneezed out, or swallowed. Like the trachea, bronchi contain C-shaped rings
of cartilage.

Each bronchus divides into smaller and smaller branches, eventually forming (13) bron-
chioles. Where bronchioles terminate, tiny air sacs called (14) alveoli (singular, alveolus) are
formed. An alveolus resembles a small balloon because it expands and contracts with inflow
and outflow of air. The (15) pulmonary capillaries lie adjacent to the thin tissue membranes
of the alveoli. Carbon dioxide diffuses from the blood within the pulmonary capillaries and
enters the alveolar spaces. Simultaneously, oxygen from the alveoli diffuses into the blood.
After the exchange of gases, freshly oxygenated blood returns to the heart. It is now ready for
delivery to all body tissues.

The lungs are divided into lobes: three lobes in the right lung and two lobes in the left
lung. The space between the right and left lungs, called the (16) mediastinum, contains the
heart, aorta, esophagus, and bronchi. A serous membrane, the pleura, envelops the lobes of
the lungs and folds over to line the walls of the thoracic cavity. The innermost membrane lying
next to the lung is the (17) visceral pleura; the outermost membrane, which lines the thoracic
cavity, is the (18) parietal pleura. Between these two membranes is the (19) pleural cavity. It
contains a small amount of lubricating fluid, which permits the visceral pleura to glide
smoothly over the parietal pleura during breathing.

Ventilation depends on a pressure differential between the atmosphere and chest cavity.
A'large muscular partition, the (20) diaphragm, lies between the chest and abdominal cavities.
The diaphragm assists in changing the volume of the thoracic cavity to produce the needed
pressure differential for ventilation. When the diaphragm contracts, it partially descends into
the abdominal cavity, thus decreasing the pressure within the chest and drawing air into the
lungs. When the diaphragm relaxes, it slowly re-enters the thoracic cavity, thus increasing the
pressure within the chest (inspiration). As the pressure increases, air leaves the lungs (expira-
tion). The intercostal muscles assist the diaphragm in changing the volume of the thoracic
cavity by elevating and lowering the rib cage. (See Figure 7-2.)

Respiration is the overall process by which oxygen is taken from air and transported to body
cells for the metabolic process, while carbon dioxide and water, the waste products generated
by these cells, are returned to the environment.

Respiration includes four separate processes:

1. ventilation (breathing), the largely involuntary movement of air into (inspiration)
and out of (expiration) the lungs in response to changes in oxygen and carbon diox-
ide levels in the blood and nervous stimulation of the diaphragm and intercostal
muscles

2. external respiration, the exchange of oxygen and carbon dioxide between the alveoli
and the blood in the pulmonary capillaries

3. transport of respiratory gases through the body by blood in the cardiovascular system

4. internal respiration, the exchange of oxygen and carbon dioxide between tissue cells
and the blood in systemic capillaries

. It is time to review respiratory structures by completing Learning Activity 7-1.
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A. Inspiration:
Air drawn into lungs

Sternocleidomastoid

muscle elevates sternum B. Expiration:

Air forced out of lungs

Pectoralis minor

—
l/ muscles relax

Pectoralis minor
muscles contract

Lungs expand
Lungs contract

Intercostal muscles
contract V4 Intercostal muscles

relax

Diaphragm relaxes
and moves up

Diaphragm contracts
and flattens

Figure 7-2 Breathing muscles.

%— Medical Word Elements

This section introduces combining forms, suffixes, and prefixes related to the integumentary
system. Word analyses are also provided.

Meaning Word Analysis

COMBINING FORMS

Upper Respiratory Tract

nas/o nose nas/al (NA-zl): pertaining to the nose
-al: pertaining to, relating to
rhin/o rhin/o/plasty (Ri—nG-plés—tE): plastic surgery of the nose to
correct a birth defect or breathing problem or for cosmetic
purposes

-plasty: surgical repair
sept/o septum sept/o/plasty (sép—tB—PLAS-tE): plastic surgery to correct a
deviated septum
-plasty: surgical repair
sinus/o sinus, cavity sinus/o/tomy (si—nﬁs—éT—G—mE): incision of any of the sinuses to
improve ventilation or drainage in unresponsive sinusitis

-lomy: incision
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Element Meaning Word Analysis

adenoid/ectomy (id-&-noyd-EK-to-me): excision of the
adenoids

adenoid/o adenoids

-ectomy: excision, removal

tonsill/o tonsils peri/tonsill/ar (pér—i—TON-si-lér): pertaining to the area
surrounding the tonsils
peri-: around
-ar: pertaining to, relating to

pharyng/o pharynx pharyng/o/scope (fir-IN-go-skop): instrument used to examine
(throat) the pharynx

-scope: instrument for examining
epiglott/o epiglottis epiglott/itis (&p-i-glot-I-tis): inflammation of the epiglottis that
can lead to severe airway obstruction
-itis: inflammation

laryng/o larynx laryng/o/plegia (Ii-rin-go-PLE-je-d): paralysis of the vocal
(voice box) cords and larynx

-plegia: paralysis

trache/o trachea trache/o/stomy (tra-ke-OS-to-me): opening created through
(windpipe) the neck and into the trachea into which a breathing tube may
be inserted

-stomy: forming an opening (mouth)

A tracheostomy is usually performed to bypass an obstructed upper
airway; clean and remove secretions from the airway; and deliver
oxygen lo the lungs.

Lower Respiratory Tract

bronchi/o bronchus bronchi/ectasis (br()ng—kE—EK—té-sis): abnormal dilation of one
or more bronchi

-ectasis: dilation, expansion

Bronchiectasis is associated with various lung conditions and is
commonly accompanied by chronic infection.

bronch/o bronch/o/scope (BRONG-ko-skop): flexible tube that is passed
into the lungs through the nose or mouth

-scope: instrument for examining

A bronchoscope allows inspection of the lungs and collection of tissue
biopsies and secretions for analysis.

bronchiol/o bronchiole bronchiol /itis (bréng—kE-B-Li-tis): inflammation of the bronchi-
oles (small passages of the bronchial tree); usually caused by a
viral infection

-itis: inflammation

(Continued)
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Meaning

(Continued)

Word Analysis

alveol/o alveolus alveol/ar (il-VE-o-lar): pertaining to the alveoli
-ar: pertaining to, relating to
pneum/o air; lung pneum/ectomy (num-EK-t6-me): excision of all or part of a
lung
-ectomy: excision
pneumon/o pneumon/ia (nﬁ-Ma—nE-i): inflammation of the lungs usually
due to bacteria, viruses, or other pathogenic organisms
-ia: condition
pulmon/o lung pulmon/o/logist (piil-ma-NOL-a-jist): physician specializing in
the treatment of lung and respiratory diseases
-logist: specialist in the study of
pleur/o pleura pleur/o/clysis (ploo—RC)K—lé—sis): injection and removal of a
fluid into the pleural cavity to wash it out
-clysis: irrigation, washing
Other
anthrac/o coal, coal anthrac/osis (én—thré—K6—sis): chronic lung disease character-
dust ized by the deposit of coal dust in the lungs and the formation
of black nodules on the bronchioles
-osis: abnormal condition; increase (used primarily with blood
cells)
atel/o incomplete; atel/ectasis (it-6-LEK-ta-sis): partial or complete collapse of the
imperfect lung; airless lung
-ectasis: dilation, expansion
coni/o dust pneum,/o/coni/osis (nt-mo-ko-ne-O-sis): any disease of the
lungs caused by chronic inhalation of dust, usually mineral dust
of occupational or environmental origin
prnewm/o: air; lung
-osis: abnormal condition; increase (used primarily with blood
cells)
Forms of pneumoconiosis include silicosis, asbestosis, and
anthracosis.
cyan/o blue cyan/osis (si-a-NO-sis): abnormal blueness of the skin and

mucous membranes associated with a decrease of oxygen in the
blood

-osis: abnormal condition; increase (used primarily with blood
cells)

Cyanosis is associated with cold temperatures, heart failure, lung
diseases, and smothering.
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Word Analysis

lob/o

orth/o

ox/0

ox/1

pector/o

steth/o

thorac/o

phren/o

spir/o

SUFFIXES

-capnia

-osmia

lobe

straight

oxygen

chest

diaphragm;

mind

breathe

carbon diox-
ide (COy)

smell

lob/ectomy (I6-BEK-to-me): surgical removal of a lobe of an
organ or gland (such as the lungs, liver, and thyroid gland)

-ectomy: excision

A lobectomy is performed when a malignancy is confined to a single lobe
of the lung.

orth/o/pnea (or-THOP-ne-d): condition in which the patient
experiences difficulty breathing in any position other than
sitting or standing erect

-pnea: breathing
hyp/ox/emia (hi-poks-E-me-a): abnormal decrease of oxygen in
arterial blood resulting in hypoxia

hyp-: under, below, deficient
-emia: blood condition

ox/i/meter (6k-SIM-é-tér): device used to measure the oxygen
saturation of arterial blood

-meter: instrument for measuring

The oximeter s usually attached to the tip of a finger but may also be
placed on a toe or earlobe.

pector/algia (pék-to-RAL-je-d): pain in the chest

-algia: pain
steth/o/scope (STETH-G-skBp): instrument used to evaluate
the sounds of the chest and abdomen

-scope: instrument for examining
thorac/algia (tho-rik-Al-je-d): pain in the chest wall; also called
thoracodynia

-algia: pain
phren/o/ptosis (frén-6p-TO-sis): abnormal downward displace-
ment of the diaphragm

-ptosis: prolapse, downward displacement
spir/o/meter (spi-ROM-&t-¢r): instrument that measures how

much air the lungs can hold (vital capacity) as well as how
much and how quickly air can be exhaled

-meter: instrument for measuring

hyper/capnia (hi—pér—KAP-nE—é): excess of COs in the
blood

hyper-: excessive, above normal
an/osmia (an-OZ-me-a): loss or impairment of the sense of
smell

an-: without, not

(Continued)
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Word Analysis (Continued)

Meaning
-phonia voice
-pnea breathing
-ptysis spitting
-thorax chest
PREFIXES
brady- slow
dys- bad; painful;
difficult
eu- good, normal
tachy- rapid

dys/phonia (dis-FO-ne-d): altered or impaired voice quality
dys-: bad; painful; difficult

Dysphonia includes hoarseness, voice fatigue, or decreased projection.

a/pnea (ip-NE-1): temporary loss of breathing
a-: without, not

Types of apnea include sleep apnea, cardiac apnea, and apnea of the
newborn.

hem/o/ptysis (he-MOP-ti-sis): coughing up of blood or bloody
sputum from the lungs or airway

hem/o: blood

py/o/thorax (pi—B—THG—réks): accumulation of pus in the chest
cavity; also called empyema

py/o: pus
Pyothorax is usually caused by a penetrating chest wound or spread of
infection from another part of the body.

brady/pnea (brid-ip-NE-i): abnormally slow respiratory rate
-pnea: breathing

dys/pnea (disp-NE-i): breathing discomfort or significant

breathlessness

-pnea: breathing

eu/pnea (up-NE-1): normal, unlabored breathing
-pnea: breathing

The normal range for a resting adult respiratory rate is 12 to 20
breaths/minute.

tachy/pnea (tik-ip-NE-d): abnormally rapid respiratory rate
-pnea: breathing

. It is time to review word elements by completing Learning Activity 7-2.

R4  Pathology

Common signs and symptoms for many respiratory disorders include cough (dry or produc-
tive), chest pain, altered breathing patterns, breathlessness, cyanosis, and fever. Many disor-
ders of the respiratory system, including bronchitis and emphysema, begin as an acute
problem but become chronic over time. Chronic respiratory diseases are commonly difficult
to treat, and their damaging effects become irreversible.
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For diagnosis, treatment, and management of respiratory disorders, the medical ser-
vices of a specialist may be warranted. Pulmonology is the medical specialty concerned
with disorders of the respiratory system. The physician who treats these disorders is called a
pulmonologist.

Chronic Obstructive Pulmonary Disease

Chronic obstructive pulmonary disease (COPD), also called chronic obstructive lung disease
(COLD), includes respiratory disorders characterized by a chronic partial obstruction of the air
passages. The patient experiences difficulty breathing (dyspnea) on exertion and often
exhibits a chronic cough. The three major disorders included in COPD are asthma, chronic
bronchitis, and emphysema. (See Figure 7-3.)

A. Chronic bronchitis

Excess mucus
production

Distended Extra mucus

_ bronchiole

Inflamed
airway

Constricted
smooth
muscle

Enlarged
alveoli

B. Emphysema C. Asthma

Figure 7-3 COPD. (A) Chronic bronchitis with inflamed airways and excessive mucus.
(B) Emphysema with distended bronchioles and alveoli. (C) Asthma with narrowed
bronchial tubes and swollen mucous membranes.
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Influenza

Asthma

Asthma produces spasms in the bronchial passages (bronchospasms) that are typically sudden
and violent (paroxysmal), causing dyspnea. Asthma is commonly caused by exposure to aller-
gens or irritants. Other causes include stress, cold, and exercise. During recovery, coughing
episodes produce large amounts of mucus (productive cough). Over time, the epithelium of
the bronchial passages thickens, making breathing difficult. Treatment includes agents that
loosen and break down mucus (mucolytics) and medications that open up the bronchi (bron-
chodilators) by relaxing their smooth muscles. If bronchospasms are not reversed by usual
measures, the patient is said to have status asthmaticus.

Chronic Bronchitis

Chronic bronchitis is an inflammation of the bronchi caused primarily by smoking and air
pollution. However, other agents, such as viruses and bacteria, may also be responsible for the
disorder. Bronchitis is characterized by swelling of the mucosa and a heavy, productive cough
commonly accompanied by chest pain. Patients usually seek medical attention when they
suffer exercise intolerance, wheezing, and shortness of breath. Bronchodilators and medica-
tions that facilitate the removal of mucus (expectorants) help to widen air passages. Steroids
are commonly needed as the disease progresses.

Emphysema

Emphysema is characterized by decreased elasticity of the alveoli. They expand (dilate) but are
unable to contract to their original size. Residual air becomes trapped, resulting in a charac-
teristic “barrel-chested” appearance. This disease is often found in combination with another
respiratory disorder, such as asthma, tuberculosis, or chronic bronchitis. It is also associated
with long-term heavy smoking. Emphysema sufferers often find it easier to breathe when
sitting or standing erect (orthopnea). As the disease progresses, however, the patient no longer
finds relief even in the orthopneic position. Treatment for emphysema is similar to that for
chronic bronchitis.

Influenza (flu) is an acute infectious respiratory disease caused by viruses. Three major viral
types are responsible: type A, type B, and type C. Type A is of primary concern because it is
commonly associated with worldwide epidemics (pandemics) and is extremely pathogenic
(virulent). The type A swine flu epidemic of 1918 was responsible for 20 to 40 million deaths
worldwide. Influenza type A epidemics occur about every 2 to 3 years. Type B flu is usually
limited geographically and tends to be less severe than type A. Both viruses undergo antigenic
variations; consequently, new vaccines must continually be developed in anticipation of
outbreaks. Type C flu is a mild flu and is not associated with epidemics.

The onset of the flu is usually very rapid. The patient experiences fever, chills, headache,
generalized muscle pain (myalgia), and loss of appetite. The patient is ill during the acute
phase but recovery occurs in about 7 to 10 days. The flu virus rarely causes death. Should death
occur, it is usually the result of a secondary pneumonia caused by a lower respiratory invasion
by bacteria or viruses. Children should avoid using aspirin for relief of symptoms caused by
viruses. An apparent relationship exists between Reye syndrome and the use of aspirin by chil-
dren 2 to 15 years of age.
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Pleural Effusions

Any abnormal fluid in the pleural cavity, the space between the visceral and parietal pleura, is
called a pleural effusion. The pleural cavity normally contains only a small amount of lubricat-
ing fluid but, in many disorders, an abnormal increase in fluid occurs. These disorders include
failure of the heart to pump adequate amounts of blood to body tissues (heart failure), liver
diseases associated with an accumulation of fluid in the abdominal and pleural cavities
(ascites), infectious lung diseases, and trauma. Different types of pleural effusions include pus
in the pleural space (empyema), serum in the pleural space (hydrothorax), blood in the pleu-

ral space (hemothorax), air in the pleural space (pneumothorax), and a mixture of pus and air
in the pleural space (pyopneumothorax). (See Figure 7—4.)
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Figure 7-4 Pneumothorax. (A) Normal. (B) Open pneumothorax during inspiration. (C) Open pneumothorax
during expiration.
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Depending on the amount and type of fluid, treatment may include surgical puncture of
the chest (thoracocentesis, thoracentesis) to remove excess fluid from the pleural cavity using
a hollow bore needle. (See Figure 7-5.) Sometimes chest tubes are inserted to facilitate
removal of the fluid. Two noninvasive techniques used in the diagnosis of pleural effusion are
listening to the sounds of the chest cavity with a stethoscope (auscultation) and gently tapping
the chest with the fingers to determine the position, size, or consistency of the underlying
structures (percussion).

Syringe with catheter
removing pleural fluid
from around lung

Visceral
pleura

Parietal
pleura

Collecting bottle

Figure 7-5 Thoracentesis.

Tuberculosis

An alarming increase in tuberculosis occurred in the United States between 1985 and 1992.
This increase corresponded with the escalation of drug-resistant TB strains, the number of
people with acquired immunodeficiency syndrome (AIDS), and those who were homeless or
living in poverty. Since 1992, incidence of the disease has declined primarily because of active
surveillance and new treatment methods.

TB is highly communicable and spreads by droplets of respiratory secretions (aerosol
transmission) or particles of dry sputum containing the TB organism. The waxy coat of the TB
organism allows it to remain alive (viable) and infectious for 6 to 8 months outside the body.

The first time the TB organism enters the body (primary tuberculosis), the disease devel-
ops slowly. It eventually produces unique focal granulomas called tubercles. These granulomas
usually remain dormant for years, during which time the patient is asymptomatic. When the
immune system becomes impaired (immunocompromised) or when the patient is reintro-
duced to the bacterium, the full-blown disease may develop.

Although primarily a lung disease, TB can infect the bones, genital tract, meninges, and
peritoneum. Many of the TB strains that infect AIDS patients are not responsive to standard
medications (drug resistant), and treatment commonly includes simultaneous use of several
antibiotics (combination therapy).
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The term pneumonia refers to any inflammatory disease of the lungs. Pneumonia may be
caused by bacteria, viruses, fungi, chemicals, and other agents. Infectious pneumonias are
primarily attributed to bacteria or viruses. A type of pneumonia associated with influenza is
sometimes fatal. Other potentially fatal pneumonias may result from food or liquid inhalation
(aspiration pneumonias). Some pneumonias affect only a lobe of the lung (lobar pneumonia),
but some are more diffuse (bronchopneumonia). Chest pain, mucopurulent sputum, and spit-
ting of blood (hemoptysis) are frequent symptoms of the disease. The lungs may undergo
solidification (consolidation) because of a pathological engorgement.

Pneumocystis carinii pneumonia (PCP) is a type of pneumonia closely associated with
AIDS. Recent evidence suggests that it is caused by a fungus that resides in or on most peo-
ple (normal flora) but causes no harm as long as the individual remains healthy. When the
immune system becomes compromised, however, this organism becomes infectious (oppor-
tunistic). Diagnosis relies on examination of biopsied lung tissue or bronchial washings
(lavage).

Cystic fibrosis is a hereditary disorder of the exocrine glands that causes the body to secrete
extremely thick (viscous) mucus that clogs ducts or tubes of the pancreas, digestive tract, and
sweat glands. In the lungs, this mucus blocks airways and impedes natural infection-fighting
mechanisms, eventually turning the body’s immune system against its own lung tissue.
Medication in the form of mists (aerosols) along with postural drainage provides relief.

An important diagnostic finding in cystic fibrosis is an increase in the amount of salt
excreted in sweat. A laboratory test called a sweat test analyzes the amount of chloride in sweat
and, when elevated, is indicative of cystic fibrosis. Although the disease is fatal, improved meth-
ods of treatment have extended life expectancy, and patient survival is approximately 30 years.

Respiratory Distress Syndrome

Oncology

Respiratory distress syndrome (RDS) is most commonly caused by absence or impairment in
the production of a phospholipid substance of the lungs called surfactant that allows the lungs
to expand with ease (compliance). Without surfactant, the alveoli collapse and inhalation
becomes extremely difficult.

When RDS is found in newborn infants, it is called infant respiratory distress syndrome
(IRDS) or hyaline membrane disease (HMD). IRDS is most commonly seen in premature
infants or infants born to diabetic mothers. If the amount of surfactant is inadequate at
birth, clinical symptoms include blueness (cyanosis) of the extremities, rapid breathing
(tachypnea), flaring of the nostrils (nares), intercostal retraction, and a characteristic grunt
audible during exhalation. Radiography shows a membrane that has a ground-glass appear-
ance (hyaline membrane). Although severe cases of IRDS result in death, some forms of ther-
apy are effective.

Acute respiratory distress syndrome (ARDS) is caused by an impairment of surfactant
production or by exposure to substances that remove surfactant from the lungs. Accidental
inhalation of foreign substances, water, smoke, chemical fumes, or vomit is commonly the
cause.

The most common form of lung cancer is bronchogenic carcinoma, also called primary
pulmonary cancer. This cancer is most commonly associated with tobacco use. In this type of
cancer, the cells at the base of the epithelium (basal cells) divide repeatedly until, eventually,
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the entire epithelium is involved. Within a short time, the epithelium begins to invade the
underlying tissues. As masses form, they block air passages and alveoli. Bronchogenic carci-
noma spreads (metastasizes) rapidly to other areas of the body, commonly to lymph nodes,
liver, bones, brain, or kidney. Only about 10% of lung cancers are found in the early stages
when the cure rate is high. Treatment of lung cancer includes surgery, radiation, and
chemotherapy or a combination of these methods. Nevertheless, lung cancer is difficult to
control and survival rates are extremely low.

&4  Diagnostic, Symptomatic, and Related Terms

This section introduces diagnostic, symptomatic, and related terms and their meanings. Word
analyses for selected terms are also provided.

Definition

acidosis
as-1-DO-sis
anosmia
an-OZ-me-a
an-: without, not
-osmia: smell

apnea
ap-NE-a
a-: without, not
-pnea: breathing
sleep

asphyxia
as-FIK-se-a
a-: without, not
-sphyxia: pulse

atelectasis
t-&-LEK-ti-sis
atel-: incomplete;
imperfect
-ectasis: dilation,
expansion

Cheyne-Stokes respiration
CHAN-STOKS

Excessive acidity of body fluids, commonly associated with pulmonary
insufficiency and the subsequent retention of carbon dioxide

Absence of or decrease in the sense of smell

Anosmia usually occurs as a temporary condition resulting from an
upper respiratory infection or a condition that causes intranasal
swelling.

Temporary loss of breathing

There are three types of apnea: obstructive (enlarged tonsils and adenoids),
central (failure of the brain to transmit impulses for breathing), and mixed
(combination of obstructive and central apnea).

One of several disorders in which breathing during sleep stops for
more than 10 seconds and usually more than 20 times/hour, causing
measurable blood deoxygenation

Condition caused by insufficient intake of oxygen

Some common causes of asphyxia are drowning, electrical shock, lodging
of a foreign body in the respiratory tract, inhalation of toxic smoke, and
poisoning.

Collapsed or airless state of the lung, which may be acute or chronic
and affect all or part of a lung

Atelectasis is a potential complication of some surgical procedures, especially
those of the chest because breathing is commonly shallow after surgery to avoid
pain from the surgical incision. In fetal atelectasis, the lungs fail to expand
normally at birth.

Repeated breathing pattern characterized by fluctuation in the depth
of respiration, first deeply, then shallow, then not at all

Cheyne-Stokes respiration is usually caused by diseases that affect the
respiratory centers of the brain (such as heart failure and brain damage).
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Definition

compliance
kom-PLI-ans

coryza
ko-RI-za

croup
CROOP

deviated nasal septum
DE-ve-at-éd
NA-zl SEP-tim

epiglottitis
ép-i-glot-I-tis
epiglott: epiglottis
-itis: inflammation

epistaxis
ép-i-STAK-sis
finger clubbing
KLUB-ing

hypoxemia
hi-poks-E-me-a
hyp-: under, below, deficient

ox: oxygen
-emia: blood condition

h)_rpoxia

hi-POKS-¢-i
hyp-: under, below, deficient
-0X1a: OXygen

pertussis
pér-TUS-is

pleurisy
PLOO-ris-€

pleur: pleura
-1sy: state of; condition

Ease with which lung tissue can be stretched

Low compliance means lungs are less elastic; therefore, more effort is required
to inflate the lungs.

Head cold; upper respiratory infection (URI)

Common childhood condition involving inflammation of the larynx,
trachea, bronchial passages and, sometimes, lungs characterized by
resonant, barking cough; suffocative and difficult breathing; laryn-
geal spasm; and, sometimes, the formation of a membrane

Displacement of cartilage dividing the nostrils

Severe, life-threatening infection of the epiglottis and supraglottic
structures that occurs most commonly in children between 2 and 12
years of age

Symptoms of epiglottitis include fever, dysphagia, inspiratory stridor, and
severe vespiratory distress. Intubation or tracheostomy may be required to open
the obstructed airway.

Nosebleed; nasal hemorrhage

Enlargement of the terminal phalanges of the fingers and toes,
commonly associated with pulmonary disease

Deficiency of oxygen in the blood; also called anoxemia

Hypoxemia is usually a sign of respiratory impairment.

Absence or deficiency of oxygen in the tissues; also called anoxia

Hypoxia is usually a sign of respiratory impairment.

Acute infectious disease characterized by a cough that has a “whoop”
sound; also called whooping cough

Immunization of infants as part of the diphtheria-pertussis-tetanus (DPT)
vaccination is very effective in the prevention of this disease.

Inflammation of the pleural membrane characterized by a stabbing
pain that is intensified by coughing or deep breathing; also called
pleuritis

(Continued)
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Definition (Continued)

pneumoconiosis
nu-mo-ko-ne-O-sis

pneum/o: air; lung

coni: dust

-osis: abnormal condition;

increase (used primarily
with blood cells)

pulmonary edema
PUL-mo-né-re
é-DE-ma

pulmon: lung

-ary: pertaining to, relating to

pulmonary embolus
PUL-mo-né-re
EM-bo-liis
pulmon: lung
-ary: pertaining to, relating to
embol: plug
-us: condition, structure

ra}e

RAL
rhonchus
RONG-kiis

strid_or
STRI-dor

sudden infant death
syndrome (SIDS)

whegze
HWEZ

Generally occupational disease caused by inhaling dust particles,
including coal dust (anthracosis), stone dust (chalicosis), iron
(siderosis), and asbestos (asbestosis)

Accumulation of extravascular fluid in lung tissues and alveoli,
caused most commonly by heart failure

The excessive fluid in the lungs induces coughing and dyspnea.

Mass of undissolved matter (such as a blood clot, tissue, air bubbles,
and bacteria) in the pulmonary arteries or its branches

Abnormal respiratory sound heard on auscultation, caused by
exudates, spasms, hyperplasia, or when air enters moisture-filled
alveoli; also called crackle

Adventitious breath sound that resembles snoring, commonly
suggesting secretions in the larger airways

High-pitched, harsh adventitious breath sound caused by a spasm or
swelling of the larynx or an obstruction in the upper airway

The presence of stridor requires immediate intervention.

Completely unexpected and unexplained death of an apparently
normal and healthy infant, usually less than 12 months of age; also
called crib death

The rate of SIDS has declined more than 30% since parents have been
instructed to place their baby on the back for sleeping rather than the stom-
ach.

Whistling or sighing sound on auscultation that results from narrow-
ing of the lumen of the respiratory passageway

Wheezing is a characteristic of asthma, croup, hay fever, obstructive emphy-
sema, and other obstructive respiratory conditions.

completing Learning Activity 7-3.

. It is time to review pathological, diagnostic, symptomatic, and related terms by
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. \'\ Diagnostic and Therapeutic Procedures

This section introduces procedures used to diagnose and treat respiratory disorders.
Descriptions are provided as well as pronunciations and word analyses for selected terms.

Procedure Description

DIAGNOSTIC PROCEDURES

Clinical
Mantoux test Intradermal test to determine tuberculin sensitivity based on a posi-
man-TU tive reaction where the area around the test site becomes red and
swollen
A positive test suggests a past or present exposure to TB or past TB vaccina-
tion. However, the Mantoux test does not differentiate between active or inac-
tive infection.
oximetry Noninvasive method of monitoring the percentage of hemoglobin
Ok-SIM-a-tre (Hb) saturated with oxygen; also called pulse oximetry
0x/i: oxygen In oximelry, a probe is attached to the patient’s finger or earlobe and
-metry: act of measuring linked to a computer that displays the percentage of hemoglobin saturated
with oxygen and, in some units, provides an audible signal for each pulse
beat.
polysomnography Test of sleep cycles and stages using continuous recordings of brain
pol-e-som-NOG-ra-fe waves (EEGs), electrical activity of muscles, eye movement (electro-

oculogram), respiratory rate, blood pressure, blood oxygen satura-
tion, heart rhythm and, sometimes, direct observation of the person

poly-: many, much
during sleep using a video camera

somn/o: sleep

-graphy: process of

recording
pulmonary function studies Multiple tests used to evaluate the ability of the lungs to take in and
pulmon: lung expel air as well as perform gas exchange across the alveolocapillary
-ary: pertaining to, relating to membrane
spirometry Measurement of ventilatory ability by assessing lung capacity and flow,
spi-ROM-é-tre including the time necessary for exhaling the total volume of inhaled
spir/o: breathe air
-metry: act of measuring A spirometer produces a graphic record for placement in the patient’s chart.
Endoscopic
bronchoscopy Visual examination of the bronchi using an endoscope (flexible fiber-
brong-KOS-ko-pe optic or rigid) inserted through the mouth and trachea for direct

bronch/o: bronchus viewing of structures or for projection on a monitor

-scopy: visual examination Bronchoscopy also allows suctioning, biopsy, removal of foreign bodies, and
collection of fluid or sputum for examination and diagnosis.

(Continued)
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Procedure

(Continued)

Description

laryngoscopy
lar-in-GOS-ko-pe
laryng/o: larynx (voice box)
-scopy: visual examination

mediastinoscopy
me-de-as-ti-NOS -
ko-pe
mediastin/o: mediastinum
-scopy: visual examination

Visual examination of the inside of the larynx to detect tumors,
foreign bodies, nerve or structural injury, or other abnormalities

Visual examination of the mediastinal structures including the heart,
trachea, esophagus, bronchus, thymus, and lymph nodes

The mediastinoscope is inserted through a very small incision made above
the sternum. The attached camera projects images on a monitor. Additional
incisions may be made if nodes are removed or other diagnostic or therapeutic
procedures are performed.

Laboratory

arterial blood gases (ABGs)

sputum culture
SPU-ttm

sweat test

throat culture

Test that measures the partial pressure of oxygen (Paos), carbon
dioxide (Pacos), pH (acidity or alkalinity), and bicarbonate level of
an arterial blood sample

This test evaluates pulmonary gas exchange and helps to guide treatment of
acid-base imbalances.

Microbial test used to identify disease-causing organisms of the lower
respiratory tract, especially those that cause pneumonias

Measurement of the amount of salt (sodium chloride) in sweat

This test is used almost exclusively in children to confirm cystic
fibross.

Test used to identify pathogens, especially group A streptococci

Untreated streptococcal infections may lead to serious secondary complications,
including kidney and heart disease.

Radiographic

radiography
ra-de-OG-ra-fe
radi/o: radiation, x-ray;
radius (lower arm bone
on thumb side)

-graphy: process of recording

chest

Producing images using an x-ray that is passed through the body or
area and captured on a film

Images of the chest taken from anteroposterior (AP), posteroanterior
(PA), or lateral projection, or a combination of these projections

Radiography is used to diagnose rib fractures and lung diseases, including
atelectasis, masses, pnewmonia, and emphysema.
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Description

scan

thoracic (CT)
tho-RAS-ik
thorac: chest
-ic: pertaining to, relating to

lung

Term used to describe a computed image by modality (such as CT
scan, MRI scan, and nuclear scan) or structure (such as thyroid scan
and bone scan)

A cross-sectional view of the chest taken with or without an injected
contrast medium to visualize injuries, tumors, fluid in the lungs, or
other pathologies

Nuclear scanning procedure commonly used to diagnose blood clots
and pulmonary emboli

THERAPEUTIC PROCEDURES

Clinical

aerosol therapy
AR-0-501

lavage

13-VAZH
z}ntral
AN-tral

postural drainage
POS-tu-ral

Inhalation of microdrops of medication directly into the respiratory
system via a nebulizer (liquid), metered-dose inhaler (gas), or dry-
powder inhaler (solid) (See Figure 7-6.)

In aerosol therapy, the medication is deposited divectly into the respiratory
system, thus allowing lower dosages, providing rapid action, and minimizing
side effects and systemic toxicity.

i ) RN

Figure 7-6 Nebulizer.

Irrigating or washing out of an organ, stomach, bladder, bowel, or
body cavity with a stream of water or other fluid

Irrigation of the paranasal sinuses usually performed to remove
mucopurulent material in an immunosuppressed patient or one with
known sinusitis that has failed medical management

Positioning a patient so that gravity aids in the drainage of secretions
from the bronchi and lobes of the lungs

(Continued)
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Procedure Description (Continued)
Surgical

rhinoplasty Reconstructive surgery of the nose to correct deformities or for
RIno-plas-te cosmetic purposes

rhin/o: nose
-plasty: surgical repair

pleurectomy
ploor-EK-to-me

pleur: pleura
-ectomy: excision, removal

pneumectomy
num-EK-to-me

prneum: air; lung

-ectomy: excision, removal

septoplasty
sép-to-PLAS-te

sept/o: septum

-plasty: surgical repair

thoracentesis
tho-ra-sén-TE-sis

Excision of part of the pleura, usually parietal

Pleurectomy is performed to reduce pain caused by a tumor mass or to prevent
the recurrence of pleural effusion but is generally ineffective in the treatment of
malignancy of the pleura.

Excision of a lung or lobe (lobectomy) of the lung

Other partial types of lung excisions include resection, segmental, and
wedge.

Surgical repair of a deviated nasal septum usually performed when
the septum is encroaching on the breathing passages or nasal struc-
tures

Common complications of a deviated septum include interference with breath-
ing and a predisposition to sinus infections.

Surgical puncture and drainage of the pleural cavity; also called pleu-
rocentesis or thoracocentesis (See Figure 7-5.)

Thoracentesis is performed as a diagnostic procedure to determine the nature
and cause of an effusion or as a therapeutic procedure to relieve the discomfort
caused by the effusion. The procedure is usually carried out at the bedside using
local anesthetic.

&4 Pharmacology

In addition to antibiotics used to treat respiratory infections, there are several classes of drugs
that treat pulmonary disorders. (See Table 7-1.) Bronchodilators are especially significant in
the treatment of COPD and exercise-induced asthma. They relax smooth muscles of the
bronchi, thus increasing airflow. Some bronchodilators are delivered as a fine mist directly to
the airways via aerosol delivery devices, including nebulizers and metered-dose inhalers
(MDIs). Another method of delivering medications directly to the lungs is dry-powder inhalers
(DPIs) that dispense medications in the form of a powder. Steroidal and nonsteroidal
anti-inflammatory drugs are important in the control and management of many pulmonary

disorders.
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This table lists common drug classifications used to treat respiratory disorders, their therapeutic
actions, and selected generic and trade names.

Classification

Therapeutic Action

Generic and Trade Names

antihistamines Relieve nasal congestion and seasonal allergic rhinitis fexofenadine
symptoms féks-0-FEN-a-den
Allegra
Antihistamines exert their therapeutic effect by block- loratadine
ing histamine receptors in the nose and throat. They lorAH-ta-den
dry up secretions, decrease mucous membrane Claritin
swelling, and decrease redness and itching. diphenhydramine
di-fén-HI-dra-men
Benadryl
antitussives Relieve or suppress coughing hydrocodone
hi-dro-KO-don
Antitussives are used to alleviate nonproductive dry Hycodan
coughs. Some antitussives contain narcotics, such as codeine
codeine and hydrocodone. Other overthe-counter anti- KO-den
tussives contain the non-narcotic dextromethorphan or no trade names except in
diphenhydramine. combination
dextromethorphan
dék-stro-METH-orfan
Benylin DM, Sucrets, Vicks
Formula 44
bronchodilators Relax smooth muscle surrounding the bronchi resulting albuterol
in increased air flow al-BU-teral
Proventil, Ventolin
Bronchodlilators are used to treat chronic symptoms salmeterol
and to prevent acute attacks in respiratory diseases, sal-me-TER-dl
such as asthma and COPD. The pharmacological agent Serevent
may be delivered by an inhaler (as in Proventil, Ventolin,
and Serevent), orally, or intravenously.
corticosteroids Treat chronic lung disease (including asthma) by beclomethasone dipropionate
suppressing the immune response and decreasing bé-kIo-METH-a-son
inflammation di-PRO-pe-o-nat
Vanceril, Beclovent
Vanceril and Beclovent decrease the frequency and triamcinolone
intensity of asthma attacks, thereby preventing tri-am-SIN-o-lon
pulmonary damage associated with chronic asthma. Azmacort
decongestants Decrease mucous membrane swelling to alleviate oxymetazoline
nasal stuffiness Oks-e-méet-AZ-0-len
Afrin, Dristan, Sinex
Decongestants are commonly prescribed for allergies pseudoephedrine
and colds and are usually combined with antihista- 500-do-&-FED-rin
mines in cold remedies. They can be administered Drixoral, Sudafed
orally or topically as nasal sprays and nasal drops.
expectorants Reduce the thickness or viscosity of sputum guaifenesin
gwi-FEN-é-sin
Robitussin
Reducing the viscosity of secretions aids the patient’s iodinated glycerol
ability to cough up sputum. Expectorants are i-O-din-a-tid
prescribed only for productive coughs. GLIS-érol

Organidin



174 7 « Respiratory System

L

This section introduces respiratory-related abbreviations and their meanings.

Abbreviation Meaning

ABGs arterial blood gases

AFB acid-fast bacillus (TB organism)

AP anteroposterior

ARDS acute respiratory distress syndrome
COq carbon dioxide

COPD chronic obstructive pulmonary disease
CPR cardiopulmonary resuscitation

CT scan computed tomography scan

CXR chest x-ray, chest radiograph

FVC forced vital capacity

HMD hyaline membrane disease

IPPB intermittent positive-pressure breathing
IRDS infant respiratory distress syndrome
MRI scan magnetic resonance imaging scan
NMTs nebulized mist treatments

O, oxygen
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Abbreviation Meaning

PA posteroanterior; pernicious anemia
Pco, partial pressure of carbon dioxide
PCP Pneumocystis carinii pneumonia
PFT pulmonary function tests

pH symbol for degree of acidity or alkalinity
PND paroxysmal nocturnal dyspnea

Po, partial pressure of oxygen

RD respiratory distress

RDS respiratory distress syndrome

Sao, arterial oxygen saturation

SIDS sudden infant death syndrome
SOB shortness of breath

T&A tonsillectomy and adenoidectomy
TB tuberculosis

TPR temperature, pulse, and respiration
URI upper respiratory infection

VG vital capacity

It is time to review procedures, pharmacology, and abbreviations by completing
Learning Activity 7-4.
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The following activities provide review of the respiratory system terms introduced in this chap-
ter. Complete each activity and review your answers to evaluate your understanding of the
chapter.

Identifying respiratory structures

Label the illustration on page 177 using the terms listed below.

adenoids larynx parietal pleura

. alveoli left lung pleural cavity
bronchi mediastinum pulmonary capillaries
bronchiole nasal cavity right lung
diaphragm nasopharynx trachea
epiglottis oropharynx visceral pleura

laryngopharynx palatine tonsils
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Nose

Glottis and vocal cords
Thyroid cartilage

Apex of lung

(FETTELILRY

Base of lung

Deoxygenated
blood from heart

Pulmonary capillary
Oxygenated
blood to heart Exchange of gases between an

alveolus and a pulmonary capillary

Check your answers by referring to Figure 7-1 on page 154. Review material that you did
not answer correctly.
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ing Activity 7-2

Building medical words

Use rhin/o (nose) to build words that mean:

1. discharge from the nose

2. inflammation of the (mucous membranes of the) nose

Use laryng/o (larynx [voice box]) to build words that mean:

3. visual examination of the larynx

4. inflammation of the larynx

5. stricture or narrowing of the larynx

Use bronch/o or bronchi/o (bronchus) to build words that mean:

6. dilation or expansion of the bronchus

7. disease of the bronchus

8. spasm of the bronchus

Use pneumon/o or pneum/o (air; lung) to build words that mean:

9. air in the chest (pleural space)

10. inflammation of the lungs
Use pulmon/o (lung) to build words that mean:

11. specialist in lung (diseases)

12. pertaining to the lung

Use -pnea (breathing) to build words that mean:

13. difficult breathing

14. slow breathing
15. rapid breathing

16. absence of breathing

Build surgical words that mean:

17. surgical repair of the nose

18. surgical puncture of the chest

19. removal of a lung

20. forming an opening (mouth) in the trachea

Check your answers in Appendix A. Review material that you did not answer correctly.

CORRECT ANSWERS

X5=___ % SCORE
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ing Activity 7-3

Matching pathological, diagnostic, symptomatic,
and related terms

Match the following terms with the definitions in the numbered list.

anosmia deviated nasal septum pnewmoconiosts
apnea emphysema pulmonary edema
ascites empyema rale, crackle
atelectasts epistaxis stridor
compliance hypoxemia surfactant
consolidation pertussis tubercles
coryza pleurisy
1. collapsed or airless lung
2. pus in the pleural cavity
3. phospholipid that allows the lungs to expand with ease
4. solidification of the lungs
5. accumulation of fluid in the abdominal or pleural cavities
6. absence or decrease in the sense of smell
7. deficiency of oxygen in the blood; also called anoxemia
8. granulomas associated with tuberculosis
9. temporary loss of breathing
10. disease characterized by decrease in alveolar elasticity
11. ease with which lung tissue can be stretched
12. nosebleed; nasal hemorrhage
13. excessive fluid in the lungs that induces cough and dyspnea
14. abnormal respiratory sound associated with exudates, spasms,
or hyperplasia
15. displacement of the cartilage dividing the nostrils
16. head cold; upper respiratory infection
17. condition in which dust particles are found in the lungs
18. inflammation of the pleural membrane
19. abnormal sound caused by spasms or swelling of larynx
20. whooping cough

Check your answers in Appendix A. Review any material that you did not answer correctly.

CORRECTANSWERS __ X5= __ % SCORE
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ing Activity 7-4

Matching procedures, pharmacology, and abbreviations

Match the following terms with the definitions in the numbered list.

ABGs expectorants pulmonary function studies
aerosol therapy laryngoscopy resection of lung
AFB lung scan rhinoplasty
antihistamines Mantoux test septoplasty
antitussives oximetry sweat test
antral lavage preumectomy throat culture
decongestants polysomnography
1. imaging procedure that uses radionuclide to evaluate blood

flow in the lungs

2. test of sleep cycles and stages
3. excision of a portion of the lung
4. washing or irrigating sinuses
5. relieve nasal congestion and seasonal allergic rhinitis symp-
toms
relieve or suppress coughing
7. test used primarily in children to confirm cystic
fibrosis
8. noninvasive test used to monitor percentage of
hemoglobin saturated with oxygen
9. TB organism
10. inhalation of medication directly into the respiratory system
via a nebulizer
11. decrease mucous membrane swelling to alleviate nasal stuffi-
ness
12. intradermal test to determine presence of TB infections
13. laboratory tests to assess gases and pH of arterial blood
14. reduces the viscosity of sputum to facilitate productive cough-
ing
15. used to identify pathogens, especially group A
streptococci
16. multiple tests used to determine the ability of lungs and capil-

lary membranes to exchange oxygen



17.

18.
19.
20.
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visual examination of the voice box to detect tumors and
other abnormalities

surgery to correct a deviated nasal septum

excision of the entire lung

reconstructive surgery of the nose, commonly for cosmetic

purposes

Check your answers in Appendix A. Review any material that you did not answer correctly.

CORRECTANSWERS _ X5= __ % SCORE
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The two medical records included in the activities that follow use common clinical scenarios

. to show how medical terminology is used to document patient care. Complete the terminol-
ogy and analysis sections for each activity to help you recognize and understand terms related
to the respiratory system.

aseg
IV
A
thinillint

-

ARl 21| R e cord| Alediviey 7-1

ey =4 Respiratory evaluation

Terminology

The terms listed in the chart come from the medical record Respiratory Evaluation that follows.
Use a medical dictionary such as Taber’s Cyclopedic Medical Dictionary, the appendices of this
book, or other resources to define each term. Then review the pronunciations for each term
and practice by reading the medical record aloud.

-
> ,
s Definition
e ~ anteriorly
L an-TER-e-or-le
( - bilatgral
~ ; > _ ‘ bi-LAT-ér-al
ol e
= COPD
exacerbation

&ks-as-6r-BA-shiin

heart failure
hart FAL-yér

Hx

hypertension
hi-pér-TEN-shiin
interstitial
in-tér-STISH-il

PE

peripheral vascular disease

pér-IF-ér-al VAS-kulir di-ZEZ

|
|
i

pleural
PLOO-ral
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Definition

posteriorly
pos-TER-€-or-le

“*d rhonchi |
RONG-ki
- SOB
' ‘ 3 - wheezes
R J HWEZ-¢éz
', 4
-’

RESPIRATORY EVALUATION

HISTORY OF PRESENT ILLNESS: This 49-year-old man with known history of COPD is
admitted because of exacerbation of SOB over the past few days. Patient was a heavy smoker
and states that he quit smoking for a short while but now smokes three to four cigarettes a
day. He has a Hx of difficult breathing, high blood pressure, COPD, and peripheral vascular
disease. He underwent triple bypass surgery in 19xx. PE indicates scattered bilateral wheezes
> 2 and rhonchi heard anteriorly and posteriorly.

” ." | Compared with a portable chest film from 4/17/xx, deterioration since the previous study
= ; is noted that most likely indicates interstitial vascular congestion. Some superimposed
- inflammatory change cannot be excluded. There may also be some pleural reactive change.

DIAGNOSIS:

- | 1. Acute exacerbation of chronic pulmonary disease

65/' 2. Heart failure

3. Peripheral vascular disease

Analysis
Review the medical record Respiratory Evaluation to answer the following questions.

1. What symptom caused the patient to seek medical help?

2. What was the patient’s previous history?

3. What were the findings of the physical examination?

4. What changes were noted from the previous film?

5. What is the present Dx?

6. What new diagnosis was made that did not appear in the previous medical history?
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Medical Record Activity 7-2

Chronic interstitial lung disease

Terminology

The terms listed in the chart come from the medical record Chronic Interstitial Lung Disease that
follows. Use a medical dictionary such as Taber’s Cyclopedic Medical Dictionary, the appendices
of this book, or other resources to define each term. Then review the pronunciations for each
term and practice by reading the medical record aloud.

Definition

ABGs

adenopathy
4d-&-NOP-i-the

basilar crackles
BAS4-lir KRAK-¢lz

cardiomyopathy
kiir-de-6-mi-OP-i-the

chronic
KRON-ik

! diuresis
di-u-RE-sis

dyspnea
disp-NE-a

fibrogs
fi-BRO-sis

interstitial
in-tér-STISH-al

kyphosis
ki-FO-sis

Lzlsix
LA-siks

neuropathy
nu-ROP-i-the

Pco,

pedal edema
PED-1 é-DE-ma
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Definition

pH
P02

pulmonary fibrosis
PUL-monére {fi-BRO-sis
renal insufficiency
RE-nil in-su-FISH-én-se
rhonchi

RONG-ki

silicog&s

sil4-KO-sis

thyromegaly
thi-ro-MEG-4-Ie

CHRONIC INTERSTITIAL LUNG DISEASE
CHIEF COMPLAINT: Dyspnea with activity; pedal edema

HISTORY OF PRESENT ILLNESS: The patient is an 84-year-old male who carries the diag-
nosis of cardiomyopathy, renal insufficiency, COPD, and pulmonary fibrosis. He also has
peripheral neuropathy, which has improved with Elavil therapy.

ASSESSMENT: BP: 140/70. Pulse: 76. Neck is supple without thyromegaly or adenopathy.

Mild kyphosis without scoliosis is present. Chest reveals basilar crackles without wheezing or
rhonchi. Cardiac examination shows trace edema without clubbing or murmur. Abdomen is
soft and nontender. ABGs on room air demonstrate a POy of 55, Pcos of 45, and pH of 7.42.

IMPRESSION: Chronic interstitial lung disease, likely a combination of pulmonary fibrosis
and heart failure. We do believe he would benefit from further diuresis, which was imple-
mented by Dr. Lu. Should there continue to be concerns about his volume status or lack of
response to Lasix therapy, then he might benefit from right heart catheterization.

PLAN: Supplemental oxygen will be continued. We plan no change in his pulmonary
medication at this time and will see him in return visit in 4 months. He has been told to
contact us should he worsen in the interim.

Analysis

Review the medical record Chronic Interstitial Lung Disease to answer the following questions.

1. When did the patient notice SOB?

2. Other than the respiratory system, what other body systems are identified in the history of
present illness?
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3. What were the findings regarding the neck?

4. What was the finding regarding the spine?

5. What appears to be the likely cause of the chronic interstitial lung disease?

6. Define the following abbreviations: ABGs, POy, PCOs, and pH.

7. What is the therapeutic action of Lasix?
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;‘\' MO A0t
* Coronary Artery Disease

Endocarditis
Varicose Veins
Vascular System Oncology
Arteries
Capillaries
Veins
Heart
Conduction System of the Heart
Blood Pressure
Fetal Circulation
Combining Forms
Suffixes Acute Myocardial Infarction
Prefixes Operative Report: Rule Out
Temporal Arteritis

Arteriosclerosis

;‘\' B

m Locate and describe the structures of the cardiovascular system.
m Recognize, pronounce, spell, and build words related to the cardiovascular system.

m Describe pathological conditions, diagnostic and therapeutic procedures, and other
terms related to the cardiovascular system.

m Explain pharmacology related to the treatment of cardiovascular disorders.

m Demonstrate your knowledge of this chapter by completing the learning and medical
record activities.

187
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§ ey Terms

This section introduces important cardiovascular system terms and their definitions. Word
analyses are also provided.

Definition

diaphoresis Profuse sweating
di-a-fo-RE-sis

dia-: through, across

-phoresis: carrying,

transmission
incompetent Inability to adequately perform a given function or action
in-KOM-pé-tént
leaflet Thin, flattened structure; term used to describe the leaf-shaped struc-
tures that compose a heart valve
lumen Tubular space or channel within any organ or structure of the body;
i P g W
LU-mén space within an artery, vein, intestine, or tube
malaise Vague, uneasy feeling of body weakness, distress, or discomfort,
ma-LAZ commonly marking the onset of and persisting throughout a disease
occlusion Blockage in a canal, vessel, or passage of the body; the state of being
0-KLOO-zhtin closed
patent Open and unblocked, such as a patent artery
PAT-ént
rophylaxis Preventive measure or technique commonly involving the use of a
PAUPENSE @ Y 8
pro-fi-LAK-sis biologic, chemical, or mechanical agent to destroy or prevent the
pro-: before, in front of entry of infectious organisms

-phylaxis: protection

viscosity State of being sticky or gummy

vis-KOS-i-te A solution that has high viscosity is relatively thick and flows slowly.

8  Anatomy and Physiology

The cardiovascular system is composed of the heart and blood vessels. The heart is a hollow
muscular organ lying in the mediastinum, the center of the thoracic cavity between the lungs.
The pumping action of the heart propels blood containing oxygen, nutrients, and other vital
products to body cells through a vast network of blood vessels called arteries. Blood returns to
the heart through blood vessels called veins to begin the cycle again. On its return trip to the
heart, blood picks up waste products from the body cells to deliver them to the organs of excre-
tion. The trillions of body cells rely on the cardiovascular system for their survival. When this
transportation system fails, life at the cellular level is not possible and, ultimately, the organism
will die.
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Three major types of vessels—(1) artery, (2) capillary, and (3) vein—carry blood throughout
the body. (See Figure 8-1.) Each type of vessel differs in structure, depending on its function.

Endothelium

(10) Valve
(6) Tunica

intima
(5) Tunica

media

(4) Tunica
externa

(9) Venule

Figure 8-1 Vascular structures.

Arteries

Vena cava

(7) Lumen

Endothelium
(6) Tunica

intima
Elastic
layer

(5) Tunica
media

(4) Tunica
externa

(2) Capillary

Endothelial
cell

Precapillary
sphincter

Smooth
muscle

(8) Arteriole

Arteries carry blood from the heart to trillions of body cells that make up an organism.
Because blood is propelled thorough the arteries by the pumping action of the heart, the walls
of the arteries must be able to withstand the surge of blood that results from each contraction

of the heart.

The walls of the large arteries have three layers to provide the necessary strength and
flexibility. The (4) tunica externa is a tough, outer coat of connective tissue that provides
strength. The (5) tunica media is a layer of smooth muscular tissue. Depending on the needs
of the body, it can cause vasoconstriction (reduction of the lumen diameter caused by smooth
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muscle contraction) or vasodilation (widening of the lumen caused by smooth muscle relax-
ation). The (6) tunica intima is a thin, inner lining composed of endothelial cells that provides
a smooth surface so blood can flow easily through its (7) lumen.

The surge of blood felt in the arteries when blood is pumped from the heart is referred
to as a pulse. Because of the pressure against arterial walls associated with the pumping action
of the heart, a cut or severed artery may lead to profuse bleeding.

Arterial blood (except for that found in the pulmonary artery) contains a high concen-
tration of oxygen. It appears bright red and is said to be oxygenated. Oxygenated blood travels
to smaller arteries called (8) arterioles and finally to the smallest vessels, the capillaries.

Capillaries

Capillaries are microscopic vessels that join the arterial system with the venous system.
Although seemingly the most insignificant of the three vessel types because of their micro-
scopic size, they are actually the most important because of their function. At the capillary
level, nutrients and oxygen in the blood are exchanged for waste products formed by the
surrounding cells. Because capillary walls are composed of a single layer of endothelial cells,
they are very thin. This thinness enables the exchange of water, macromolecules, metabolites,
and wastes. Because there are vast numbers of capillaries branching from arterioles, blood
flows slowly through them, providing sufficient time for exchange of necessary substances.

Blood flow through the highly branched capillary system is regulated by the contraction
of smooth muscle precapillary sphincters that lead into the capillary bed. When tissues require
more blood, these sphincters open; when less blood is required, they close. Once the exchange
of products is complete, blood enters the venous system for its return cycle to the heart.

Veins

Veins return blood to the heart. They are formed from smaller vessels called (9) venules that
develop from the union of capillaries. Because the extensive network of capillaries absorbs the
propelling pressure exerted by the heart, veins use other methods to propel blood to the heart,
including:

e skeletal muscle contraction
® gravity

® respiratory activity

e valves

The (10) valves are small structures within veins that prevent the backflow of blood.
Valves are found predominantly in the extremities and are especially important for returning
blood from the legs to the heart because blood must travel a long distance against the force of
gravity to reach the heart. Large veins such as those found in the abdomen contain smooth
muscle that contract peristaltically to propel blood toward the heart against gravity.

Blood carried in the veins (except for the blood in the pulmonary veins) contains a low
concentration of oxygen (deoxygenated) with a corresponding high concentration of carbon
dioxide. Deoxygenated blood takes on a characteristic purple color. Blood continuously circu-
lates to the lungs so that carbon dioxide can be exchanged for oxygen.

The heart is contained in a sac called the pericardium and has three distinct tissue layers:

1. The endocardium is a serous membrane that lines the four chambers of the heart and
its valves and is continuous with the endothelium of the arteries and veins.

2. The myocardium is the muscular layer of the heart.

3. The epicardium is the outermost layer of the heart.

The heart is a four-chambered muscular pump supplied with an electrical conduction
system whose function is to propel blood throughout the body through a closed vascular
system. (See Figures 8-2A and 8-2B.) The heart is divided into four chambers. The two upper
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Figure 8-2 Structures of the heart. (A) Anterior view of the heart. (B) Frontal section of the heart.
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chambers, the atria, are composed of the (1) right atrium and (2) left atrium and collect
blood. The two lower chambers, the ventricles, are composed of the (3) right ventricle and (4)
left ventricle and pump blood from the heart. The right side of the heart pumps blood to the
lungs (pulmonary circulation) for oxygenation, and the left side of the heart pumps
oxygenated blood to all body systems (systemic circulation).

Deoxygenated blood from the body returns to the heart by way of two large veins: the (5)
superior vena cava, which collects and carries blood from the upper part of the body; and the
(6) inferior vena cava, which collects and carries blood from the lower part of the body. The
superior and inferior venae cavae deposit deoxygenated blood into the upper right chamber
of the heart, the right atrium. From the right atrium, blood passes through the (7) tricuspid
valve to the right ventricle. When the heart contracts, blood leaves the right ventricle by way
of the (8) left pulmonary artery and (9) right pulmonary artery and travels to the lungs.
During contraction of the ventricle, the tricuspid valve closes to prevent a backflow of blood
to the right atrium. The (10) pulmonic valve (or pulmonary semilunar valve) prevents a back-
flow of blood into the right ventricle. In the lungs, the pulmonary artery branches into millions
of capillaries, each lying close to an alveolus. Here, carbon dioxide in the blood is exchanged
for oxygen that has been drawn into the lungs during inhalation.

Pulmonary capillaries unite to form four pulmonary veins—two (11) right pulmonary
veins and two (12) left pulmonary veins—which are the vessels that carry oxygenated blood
back to the heart. Pulmonary veins deposit blood in the left atrium. From here, blood passes
through the (13) mitral (bicuspid) valve to the left ventricle. Upon contraction of the ventri-
cles, the oxygenated blood leaves the left ventricle through the largest artery of the body, the
(14) aorta. The aorta contains the (15) aortic semilunar valve (or aortic valve) that permits
blood to flow in only one direction—from the left ventricle to the aorta. The aorta branches
into many smaller arteries that carry blood to all parts of the body. Some arteries derive their
names from the organs or areas of the body they vascularize. For example, the splenic artery
vascularizes the spleen and the renal arteries vascularize the kidneys.

It is important to understand that oxygen, present in the blood passing through the
chambers of the heart, cannot be used by the myocardium as a source of oxygen and nutrients.
Instead, an arterial system composed of the coronary arteries branches from the aorta and
provides the heart with its own blood supply. These arteries lie over the top of the heart much
as a crown fits over a head, hence the name coronary (pertaining to a crown). The artery
vascularizing the right side of the heart is the (16) right coronary artery. The artery vascular-
izing the left side of the heart is the (17) left coronary artery. The left coronary artery divides
into the (18) left anterior descending artery and the (19) circumflex artery. If blood flow in
the coronary arteries is diminished, myocardial damage may result. When severe damage
occurs, part of the heart muscle may die.

Conduction System of the Heart

Within the heart, a specialized cardiac tissue known as conductive tissue has the sole function of
initiating and spreading contraction impulses. (See Figure 8-3.) This tissue consists of four
masses of highly specialized cells:

1. sinoatrial (SA) node

2. atrioventricular (AV) node
3. bundle of His (AV bundle)
4. Purkinje fibers.

The SA node, located in the upper portion of the right atrium, possesses its own intrin-
sic rhythm. Without being stimulated by external nerves, it has the ability to initiate and prop-
agate each heartbeat, thereby setting the basic pace for the cardiac rate. For this reason, the
SA node is commonly known as the pacemaker of the heart. Cardiac rate may be altered by
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Figure 8-3 Conduction system.

impulses from the autonomic nervous system. Such an arrangement allows outside influences
to accelerate or decelerate the heart rate. For example, the heart beats faster during physical
exertion and slower during rest.

Each electrical impulse discharged by the SA node is transmitted to the AV node,
causing the atria to contract. The AV node is located at the base of the right atrium. From
this point, a tract of conduction fibers called the bundle of His, composed of a right
and left branch, relays the impulse to the Purkinje fibers. These fibers extend up the ventri-
cle walls. The Purkinje fibers transmit the impulse to both the right and left ventricles,
causing them to contract. Blood is now forced from the heart through the pulmonary artery
and aorta.

In summary, the sequence of the four structures responsible for conduction of a contrac-
tion impulse is as follows:

SA node —— AV node —— bundle of His —— Purkinje fibers

Impulse transmission through the conduction system generates weak electrical currents
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that can be detected on the surface of the body. These electrical impulses can be recorded on
an instrument called an electrocardiograph. The needle deflection of the electrocardiograph
produces waves or peaks designated by the letters P, Q, R, S, and T, each of which is associated
with a specific electrical event:

® The P waveis the depolarization (contraction) of the atria.

e The QRS complex is the depolarization (contraction) of the ventricles.

e The T wave, which appears a short time later, is the repolarization (recovery) of the
ventricles.

Blood Pressure

Blood pressure measures the force exerted by blood against the arterial walls during two
phases of a heartbeat: the contraction phase, called systole, when the blood is forced out of the
heart, and the relaxation phase, called diastole, when the ventricles are filling with blood.
Systole is the maximum force exerted by blood against the arterial walls; diastole, the weakest.
These measurements are recorded as two figures separated by a diagonal line; the systolic pres-
sure is given first, followed by the diastolic pressure. For instance, blood pressure may be
recorded as 120/80 mm Hg; in this example, 120 is the systolic pressure, 80 the diastolic pres-
sure. A consistently elevated blood pressure is called hypertension; decreased blood pressure is
called hypotension.
Several factors influence blood pressure:

¢ resistance of blood flow in blood vessels
* pumping action of the heart

® viscosity, or thickness, of blood

* clasticity of arteries

¢ quantity of blood in the vascular system

Fetal Girculation

Blood circulation through a fetus is, by necessity, different from that of a newborn infant.
Respiration, the procurement of nutrients, and the elimination of metabolic wastes occur
through the maternal blood instead of the organs of the fetus. The capillary exchange between
the maternal and fetal circulation occurs within the placenta during pregnancy. This remark-
able structure includes part of the mother’s uterus and is discharged following delivery.
There are several major structures involved in fetal circulation. (See Figure 8-4.) The (1)
umbilical cord, containing (2) two arteries, carries deoxygenated blood from the fetus to the
(3) placenta. After oxygenation in the placenta, blood returns to the fetus via the (4) umbili-
cal vein. Most of the blood in the umbilical vein enters the (5) inferior vena cava through the
(6) ductus venosus, where it is delivered to the (7) right atrium. Some of this blood passes to
the (8) right ventricle; however, most of it passes to the (9) left atrium through a small open-
ing in the atrial septum called the (10) foramen ovale, which closes shortly after birth. From
the left atrium, blood enters the (11) left ventricle and finally exits the heart through the
aorta, where it is sent to the head and upper extremities. Because fetal lungs are nonfunc-
tional, most of the blood in the pulmonary arteries is shunted through a connecting vessel
called the (12) ductus arteriosus to the aorta. Immediately after birth, the ductus arteriosus
withers and closes off. As circulation increases in the neonate, the increase of blood flow to the
right atrium forces the foramen ovale to close. Normal circulation is now fully established.
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Figure 8-4 Fetal circulation.

. It is time to review cardiovascular structures by completing Learning Activity 8-1.
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4 Medical Word Elements

Element

This section introduces combining forms, suffixes, and prefixes related to the cardiovascular
system. Word analyses are also provided.

Meaning

Word Analysis

COMBINING FORMS

aneurysm/o

angi/o

vascul/o

aort/o

arteri/o

arteriol/o

atri/o

ather/o

cardi/o

electr/o

a widening, a
widened blood
vessel

vessel (usually
blood or lymph)

aorta

artery

arteriole

atrium

fatty plaque

heart

electricity

aneurysm/o/rrhaphy (an-u-rizZMOR-i-f€): surgical closure
of an aneurysm sac

-rrhaphy: suture
angi/o/plasty (AN-je-o-plis-te): any endovascular proce-

dure that reopens narrowed blood vessels and restores
blood flow

-plasty: surgical repair
The blocked vessel is usually opened by balloon dilation.
vascul/itis (vis-ku-LI-tis): inflammation of blood vessels

-itis: inflammation

aort/o/stenosis (a-or-to-sté-NO-sis): narrowing of the aorta

-stenosis: narrowing, stricture

arteri/o/rrhexis (ir-te-re-0-REK-sis): rupture of an artery
-rrhexis: rupture

arteriol /itis (ar-ter-e-o-LI-tis): inflammation of the wall of

an arteriole

-itis: inflammation

atri/o/megaly (a-tre-o-MEG-a-€): enlargement of the atrium

-megaly: enlargement

ather/oma (ith-ér-O-mi): abnormal condition of fatty-
plaque buildup on the inner lining of arterial walls

-oma: tumor
Atheroma is the most common cause of hardening of the arteries.
cardi/o/megaly (kir-de-6-MEG-a-l€): enlargement of the
heart

-megaly: enlargement
electr/o/cardi/o/gram (e-lék-tro-K AR-de-o-gram): graphic
recording of the electrical impulses of the heart

cardi/o: heart
-gram: record, recording

Electrocardiogram is commonly used to diagnose abnormalities of
the heant.



Element

embol/o

hemangi/o

my/o

phleb/o

ven/o

scler/o

sept/o

sphygm/o

sten/o

thromb/o

ventricul /o

Meaning

plug

blood vessel

muscle

vein

hardening; sclera
(white of eye)

septum

pulse

narrowing, stricture

blood clot

ventricle (of the heart
or brain)
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Word Analysis

embol/ectomy (ém-bo-LEK-to-me): removal of an embolus
through a surgical procedure or treatment with enzymes

-ectomy: excision, removal
hemangi/oma (hE—mén-jE—G—mé): benign tumor of dilated
blood vessels

-oma: tumor

my/o/cardi/al (mi—E-KAR- de-al): pertaining to heart muscle
cardi: heart
-al: pertaining to, relating to

phleb/ectasis (flé-BEK—té—sis): dilation of a vein; varicosity
-ectasis: dilation, expansion

ven/o/stasis (VE—nB—STK-sis): abnormally slow flow of blood
in the veins, usually with distension of the vessel; also called
phlebostasis

-stasis: standing still
arteri/o/scler/osis (ér—tE—rE—B—sklé-Ra-sis): thickening, hard-
ening, and loss of elasticity of arterial walls

arteri/o: artery

-osis: abnormal condition; increase (used primarily with
blood cells)

Arteriosclerosis vesults in decreased blood supply that primarily
affects the heart, cerebrum, and lower extremities.

sept/o/stomy (sép-TOS-t6-me): surgical formation of an
opening in a septum
-stomy: forming an opening (mouth)

Septostomy is performed to treat congenital heart defects that affect
the aorta and pulmonary arteries.

sphygm/oid (SFIG-moyd): resembling a pulse

-0id: resembling
sten/o/tic (sté-NOT-ik): pertaining to a narrowing or
stricture

-tic: pertaining to, relating to
thromb/o/lysis (thrém-BC)L-i-sis): destruction of a blood
clot

-lysis: separation; destruction; loosening

In thrombolysis, enzymes that destroy the blood clot are infused
into the vessel.

ventricul/ar (vén-TRIK-U-lir): pertaining to a ventricle
(chamber of the heart or brain)

-ar: pertaining to, relating to

(Continued)
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Meaning

Word Analysis (Continued)

SUFFIXES

-gram

-graph

-graphy

-sphyxia

-stenosis

PREFIXES

brady-

endo-

extra-

record, writing

instrument for record-

mg

process of recording

pulse

narrowing, stricture

slow

in, within

outside

arteri/o/gram (ar-TE-re-o-gram): radiograph of an artery
after injection of a radiopaque contrast medium, usually
directly into the artery or near its origin

arteri/o: artery

An arteriogram is used to visualize almost any artery, including
those of the heart, head, kidneys, lungs, and other organs.

electr/o/cardi/o/graph (E—lék—trB—KAR—dE—B—gréﬂ : device
used to record changes in the electrical activity produced by
the action of the heart muscles

electr/o: electricity
cardi/o: heart

angi/o/graphy (an-je-OG-ri-fe): visualization of the inter-
nal anatomy of the heart and blood vessels after introduc-
tion of a radiopaque contrast medium

angi/o: vessel (usually blood or lymph)

Angiography is commonly used to identify atherosclerosis and
diagnose heart and peripheral vascular disease.

a/sphyxia (as-FIK-se-d): deficiency of oxygen and excess
of carbon dioxide in the blood and body tissues; also called
suffocation

a-: without, not
aort/o/stenosis (a-or-to-sté-NO-sis): narrowing of the
aorta

aort/o: aorta

brady/cardia (brad-e-KAR-de-i): abnormally slow heart
rate

-cardia: heart condition
endo/vascul/ar (én-dG-VA&kﬁ-lér): relating to the inside
of a vessel

vascul: vessel
-ar: pertaining to, relating to

extra/vascul/ar (éks—tré—VAS—kﬁ—lir): relating to the outside
of a vessel

vascul: vessel
-ar: pertaining to, relating to



Element
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peri-

tachy-

trans-

Meaning Word Analysis

around peri/cardi/o/tomy (péri-kir-de-OT-0-me): incision of the
pericardium, usually performed to drain a pericardial effu-
sion

cardi/o: heart
-tomy: incision

rapid tachy/cardia (tik-e-K AR-de-i): abnormally rapid heart
rate

-cardia: heart condition

aACross trans/sept/al (trins—SEP—til): across the septum
sept: septum
-al: pertaining to, relating to

. It is time to review medical word elements by completing Learning Activity 8-2.

~ Pathology

Many cardiac disorders, especially coronary artery disease, and valvular disorders are associ-
ated with a genetic predisposition. Thus, a complete history as well as a physical examination
is essential in the diagnosis of cardiovascular disease. Although some of the most serious
cardiovascular diseases have few signs and symptoms, when they occur they may include pain,
palpitations, dyspnea, and syncope. The pain’s location, duration, pattern of radiation, and
severity are important qualities in differentiating the various forms of cardiovascular disease
and are sometimes characteristic of specific disorders. Because of the general nature of the
signs and symptoms of CV disorders, both invasive and noninvasive tests are usually required
to confirm or rule out a suspected disease.

For diagnosis, treatment, and management of cardiovascular disorders, the medical ser-
vices of a specialist may be warranted. Cardiology is the medical specialty concerned with disor-
ders of the cardiovascular system. The physician who treats these disorders is called a
cardiologist.

Arteriosclerosis

Arteriosclerosis is a hardening of arterial walls that causes them to become thickened and brit-
tle. It commonly results from an accumulation of a plaquelike substance composed of choles-
terol, lipids, and cellular debris (atheroma) that builds up on the innermost lining (tunica
intima) of the arterial walls. Over time, the plaque hardens (atherosclerosis) causing a loss of
vascular elasticity. The vascular channel (lumen) narrows as the plaque enlarges. Eventually, it
becomes difficult for blood to pass through the occluded areas, and tissue distal to the occlu-
sion becomes ischemic. Commonly, blood hemorrhages into the plaque and forms a clot
(thrombus) that may dislodge. When a thrombus travels though the vascular system it is called
an embolus. Emboli that travel in venous circulation may cause death. Emboli that travel in arte-
rial circulation frequently lodge in a capillary bed and cause a localized infarct. Plaque some-
times weakens the vessel wall to such an extent that it forms a bulge (aneurysm) that may
rupture. (See Figure 8-5.)
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Arteriosclerosis usually affects large- or medium-sized arteries, including the abdominal
aorta, the coronary, cerebral, and renal arteries, and major arteries of the legs (femoral arter-
ies). One of the major risk factors for developing arteriosclerosis is an elevated cholesterol
level (hypercholesterolemia). Other major risk factors include age, family history, smoking,
hypertension, and diabetes.

Treatment for arthrosclerosis varies depending on the location and symptoms. In one
method, especially in the carotid or femoral arteries, the innermost layer of the artery is surgi-
cally removed (endarterectomy). Other, less invasive methods include using a catheter with a
balloon at its tip and inserting it into the affected area. The balloon is inflated to stretch the
narrowed artery (angioplasty). After the procedure, the balloon is deflated and removed. A
hollow, thin mesh tube (stent) is usually placed on the balloon and positioned against the
artery wall. It remains in place after the balloon catheter is removed and acts as scaffolding to
hold the artery open.

Figure 8-5 Aneurysms.

Coronary Artery Disease

Any disease that interferes with the ability of coronary arteries to deliver sufficient blood to the
myocardium is referred to as coronary artery disease (CAD). The major cause of CAD is arte-
riosclerosis. About 20% of the total cardiac output is needed to meet the oxygen requirements
of the heart muscle. When coronary arteries are unable to deliver sufficient oxygen, localized
areas of the heart experience oxygen deprivation (ischemia) and, with total lack of oxygen, the
affected area of the heart muscle dies (myocardial infarction [MI]). (See Figure 8-6.) The clin-

Plague reduces

Blood fI
blood flow ood flow

is blocked

Area of
ischemia

Area of
infarct

Figure 8-6 Occlusions. (A) Partial occlusion. (B) Total occlusion.
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ical signs and symptoms of an MI include intense chest pain (angina), diaphoresis, paleness
(pallor), and dyspnea. An arrhythmic heartbeat with tachycardia or bradycardia may also
accompany ML

As the heart muscle undergoes necrotic changes, several highly specific cardiac enzymes,
including troponin T, troponin I, and creatinine kinase (CK-MB), are released. The rapid
elevation of these enzymes at predictable times following MI helps differentiate MI from peri-
carditis, aortic aneurysm, and acute pulmonary embolism.

When angina cannot be controlled with medication, surgical repair of the vessel (angio-
plasty) may be necessary. In one method of treatment, a deflated balloon is passed through a
small incision in the skin and into the diseased blood vessel (percutaneous transluminal coro-
nary angioplasty [PTCA]). When it is inflated, the balloon presses the occluding material
against the lumen walls to increase their diameter. (See Figure 8-7.) A more invasive proce-
dure involves rerouting blood around the occluded area using a small graft of a vein to bypass
the obstruction (coronary artery bypass graft [CABG]). One end of the graft vessel is sutured
to the aorta and the other end is sutured to the coronary artery below the blocked area. This
re-establishes blood flow to the heart muscle. (See Figure 8-8.)

Endocarditis is an inflammation of the inner lining of the heart and its valves. It may be nonin-
fective in nature, caused by thrombi formation, or infective, caused by various microorganisms.
Although the infecting organism can be viral or fungal, the usual culprit is a bacterium.

A. Uninflated balloon B. Balloon catheter is
catheter is inserted inflated, opening

Guidewire

Inflated

Plaque balloon

C. Balloon catheter is deflated D. After the procedure,
and then removed. lumen is unblocked.

Figure 8-7 Balloon angioplasty.
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Figure 8-8 Coronary artery bypass graft.

Congenital valvular defects, scarlet fever, rheumatic fever, bicuspid or calcific aortic valves,
mitral valve prolapse, and prosthetic valves are predisposing factors. Bacteria, traveling in
the bloodstream (bacteremia), lodge in the weakened heart tissue and form small masses
called wvegetations composed of fibrin and platelets. Vegetations frequently collect on the
leaflets of the valves and their cords, causing a backflow of blood (regurgitation). With valve
scarring, there may be a narrowing of the valves (stenosis) or an inability of the valves to
close properly (insufficiency). Some may dislodge and travel as emboli to the brain, lungs,
kidneys, or spleen. Although medications may prove helpful, if heart failure develops as a
result of damaged heart valves, surgery may be the only recourse. Whenever possible, the orig-
inal valve is repaired. When the damage is extensive, a mechanical or bioprosthetic valve may
be used.

Patients who are susceptible to endocarditis are given antibiotic treatment to protect
against infection prior to invasive procedures (prophylactic treatment). Because many of the
bacteria that are normally found in the mouth are also responsible for endocarditis, prophy-
lactic treatment is warranted for tooth removal, root canal procedures, and even routine clean-

ing.

Varicose Veins

Varicose veins are enlarged, twisted, superficial veins. They develop when the valves of the
veins do not function properly (incompetent) and fail to prevent the backflow of blood in the
vein. Blood accumulates and the vein appears engorged and distended. Excess fluid eventually
seeps from the vein, causing swelling in surrounding tissues (edema). Varicose veins may
develop in almost any part of the body, but occur most commonly in the lower legs, involving
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the greater and lesser saphenous veins. Types of varicose veins include reticular veins, which
appear as small blue veins seen through the skin, and “spider” veins, which look like short, fine
lines, starburst clusters, or a weblike maze.

Varicose veins of the legs are not typically painful but may be unsightly in appearance.
However, if open lesions or pain is present, treatment includes laser ablation, microphlebec-
tomies, ligation, stripping, and sclerotherapy. The same methods are used as an elective proce-
dure to enhance the appearance of the legs. Treatment of mild cases of varicose veins includes
use of elastic stockings and rest periods during which the legs are elevated.

Oncology

Although rare, the most common primary tumor of the heart is composed of mucous connec-
tive tissue (myxoma); however, these tumors tend to be benign. Although some myxomas orig-
inate in the endocardium of the heart chambers, most arise in the left atrium. Occasionally,
they interfere with mitral valve function and cause a decrease in exercise tolerance, dyspnea,
fluid in the lungs (pulmonary edema), and systemic disturbances, including joint pain (arthral-
gia), malaise, and anemia. These tumors are usually identified and located by two-dimensional
echocardiography. The tumor should be excised surgically.

Most malignant tumors of the heart are the result of a malignancy originating in another
area of the body (primary tumor) that has spread (metastasized) to the heart. The type usually
found originates as a darkly pigmented mole or tumor (malignant melanoma) of the skin.
Other primary sites of malignancy that metastasize to the heart are bone marrow and
lymphatic tissue. Treatment of the metastatic tumor of the heart involves treating the primary
tumor.

_ Diagnostic, Symptomatic, and Related Terms

This section introduces diagnostic, symptomatic, and related terms and their meanings. Word
analyses for selected terms are also provided.

Definition
aneurysm Localized abnormal dilation of a vessel, usually an artery (See Figure 8-5.)
AN-u-rizm
arrest Condition of being stopped or bringing to a stop
&REST
cardiac Loss of effective cardiac function, which results in cessation of circulation
KAR-de-ak

Cardiac arrest may be due to ventricular fibrillation or asystole in which there is no
cardi: heart observable myocardial activity.
-ac: pertaining to,
relating to
circulatory Cessation of the circulation of blood due to ventricular standstill or
SER-ku-ld-tor-¢ fibrillation

(Continued)
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Definition (Continued)

arrhythmia
a-RITH-me-a

bruit
brwe, broot

cardiomyopathy

kir-de-6-mi-

OP-i-the
cardi/o: heart
my/o: muscle
-pathy: disease

catheter
KATH-é-tér

coarctatign
ko-ark-TA-shun

heart failure
hart FAL-yér

embolus
EM-bo-lus
embol: plug
-us: condition, structure

fibrillation
fi-bril-A-shiin

hemostasis
hée-mo-STA-sis

hem/o: blood

-stasis: standing still

hyperlipidemia
hi—pér—lip—i—DE—mE—i
hyper-: excessive, above
normal
lipid: fat
-emia: blood condition

Inability of the heart to maintain a steady rhythm, possibly including a
rapid or slow beat or “skipping” a beat

Soft blowing sound heard on auscultation, possibly due to vibrations asso-
ciated with the movement of blood, valvular action, or both; also called
MUrmur

Any disease of heart muscle that diminishes cardiac function

Cardiomyopathy may be caused by viral infections, metabolic disorders, or general
systemic disease.

Thin, flexible, hollow plastic tube that is small enough to be threaded
through a vein, artery, or tubular structure

Narrowing of a vessel, especially the aorta

Failure of the heart to supply an adequate amount of blood to tissues and
organs

Heart failure is commonly caused by impaired coronary blood flow, cardiomy-
opathies, and heart valve disease. The term heart failure is currently replacing
the term congestive heart failure (CHF).

Mass of undissolved matter (foreign object, air, gas, tissue, thrombus)
circulating in blood or lymphatic channels until it becomes lodged in a
vessel

Quivering or spontaneous muscle contractions, especially of the heart,
causing ineffectual contractions

Fibrillation is commonly corrected with a defibrillator.

Arrest of bleeding or circulation

Excessive amounts of lipids (cholesterol, phospholipids, and triglycerides)
in the blood
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Definition

hypertension
hi-pér-TEN-shiin
hyper-: excessive, above
normal
-tension: to stretch

primary

secondary

hypertensive heart disease
hi-pér-TEN-siv

implantable cardioverter-
defibrillator (ICD)
im-PLAN-ti-bal
KAR-de-06-vér-tér-
de-FIB-ri-la-tor

infarct
in-FARCT

ischemia
1s-KE-me-a

mitral valve prolapse
MVP)

MI-tril,

PRO-lips

radioisotope
ra-de-o-I-so-top

palpitation
pal-pi-TA-shin

patent ductus arteriosus
PAT-ént DUK-tiis
ar-te-re-O-suis

perfusion
pér-FU-zhun

Common disorder characterized by elevated blood pressure persistently
exceeding 140 mm Hg systolic or 90 mm Hg diastolic

Hypertension in which there is no identifiable cause; also called essential
hypertension

Primary hypertension is the most common form of hypertension and is associated
with obesity, a high serum sodiwm level, hypercholesterolemia, or family history.

Hypertension that results from an underlying, identifiable, commonly
correctable cause

Any heart disorder caused by prolonged hypertension, including left
ventricular hypertrophy, coronary artery disease, cardiac arrhythmias, and
heart failure

Implantable battery-powered device that monitors and, if necessary,
corrects an irregular heart rhythm by sending impulses to the heart

ICD is a therapeutic device that automatically terminates ventricular
arrhythmias.

Area of tissue that undergoes necrosis following cessation of blood supply

Local and temporary deficiency of blood supply due to circulatory
obstruction

Common and occasionally serious condition in which the leaflets of the
mitral valve prolapse into the left atrium during systole causing a charac-
teristic murmur heard on auscultation

Common signs and symptoms of MVP include palpitations of the heart and, occa-
sionally, panic attacks with pounding heartbeat. Because of the possibility of valve
infection, prophylactic treatment with antibiotics is suggested before undergoing
invasive procedures such as dental work.

Chemical radioactive substance used as a tracer to follow a substance
through the body or a structure

Sensation that the heart is not beating normally, possibly including
“thumping,” “fluttering,” “skipped beats,” or a pounding feeling in the
chest

Although most palpitations are harmless, those caused by arrhythmias may be
serious. Medical attention should be sought if palpitations are accompanied by
pain, dizziness, overall weakness, or shortness of breath.

Failure of the ductus arteriosus to close after birth, allowing blood to flow
from the aorta into the pulmonary (lung) artery

Circulation of blood through tissues or the passage of fluids through
vessels of an organ

(Continued)
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Definition (Continued)

tetralogy of Fallot
t&TRAL-G-je,
fal-O

stent
STENT

Stokes-Adams syndrome
stoks-AD-ams
SIN-drom

thrombus
THROM-biis

thromb: blood clot
-us: condition; structure

Congenital anomaly consisting of four elements: (1) pulmonary artery
stenosis; (2) interventricular septal defect; (3) transposition of the aorta,
so that both ventricles empty into the aorta; (4) right ventricular hyper-
trophy caused by increased workload of the right ventricle

Slender or threadlike device used to hold open vessels, tubes, or an
obstructed artery

Stents are used to support tubular structures that are being anastomosed or to
induce or maintain patency within these tubular structures.

Altered state of consciousness or fainting due to decreased blood flow to
the brain caused by prolonged asystole (absence of muscular contraction
of the heart)

Blood clot that obstructs a vessel

. It is time to review pathological, diagnostic, symptomatic, and related terms by
completing Learning Activity 8-3.

 Diagnostic and Therapeutic Procedures

This section introduces procedures used to diagnose and treat cardiovascular disorders.
Descriptions are provided as well as pronunciations and word analyses for selected terms.

Procedure

Description

DIAGNOSTIC PROCEDURES

Clinical

cardiac catheterization
KAR-de-dk kdth-
é-tér-1-ZA-shun

cardi: heart

-ac: pertaining to, relating to

Passage of a catheter into the heart through a vein or artery to provide
a comprehensive evaluation of the heart

Cardiac catheterization gathers information about the heart, such as blood
supply through the coronary arteries and blood flow and pressure in the cham-
bers of the heart as well as enabling blood sample collection and x-rays of the
heart.
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Description

electrocardiogram (ECG, EKG)

€1ék-tro-K AR-
de-o-gram
electr/o: electricity
cardi/o: heart
-gram: record, writing

Holter monitor test
HOL-tér MON:-i-tor

stress test

nuclear

Graphic line recording that shows the spread of electrical excitation
to different parts of the heart using small metal electrodes applied to
the chest, arms, and legs

ECGs help diagnose abnormal heart rhythms and myocardial damage.

Electrocardiogram (ECG) taken with a small portable recording
system capable of storing up to 24 hours of ECG tracings

Holter monitoring is particularly useful in obtaining a cardiac
arrhythmia record that would be missed during an ECG of only a few
minutes’ duration.

ECG taken under controlled exercise stress conditions

A stress test may show abnormal ECG tracings that do not appear during an
ECG taken when the patient is resting

Utilizes a radioisotope to evaluate coronary blood flow

In a nuclear stress test, the radioisotope is injected at the height of exercise.
The area not receiving sufficient oxygen is visualized by decreased uptake
of the isotope.

Laboratory

cardiac enzyme studies
KAR-de-ak EN-zim

lipid panel
LIP-id

Blood test that measures troponin T, troponin I, and creatinine
kinase (CK-MB)

Cardiac enzymes are most specific to cardiac injury and are released into
the bloodstream from damaged heart muscle. Along with other less specific
enzymes, these enzymes are used as a diagnostic marker for myocardial

Series of tests (total cholesterol, high density lipoprotein, low density

lipoprotein, and triglycerides) used to assess risk factors of ischemic
heart disease

Radiographic

aortography
a-or-TOG-ra-fe

aort/o: aorta

-graphy: process of recording

coronary angiography
KOR-0-na-re an-je-
OG-ri-fe

angi/o: vessel (usually blood

or lymph)

-graphy: process of recording

Radiological examination of the aorta and its branches following the
injection of a contrast medium via a catheter

Radiological examination of the blood vessels of and around
the heart

(Continued)
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Procedure

(Continued)

Description

echocardiography

ék-o-kar-de-

OG-rife
echo-: a repeated sound
cardi/o: heart
-graphy: process of recording

Doppler ultrasound
DOP-lér

magnetic resonance imaging
(MRI)

mag-NET-ic REZ-

€én-ans

magnetic resonance angiography

(MR4y)
mag-NET-ic REZ-¢én-
ans an-je-OG-ra-fe
angi/o: vessel (usually blood

or lymph)
-graphy: process of recording

phonocardiography
fo-no-kar-de-
OG-ri-fe

phon/o: voice, sound

cardi/o: heart

-graphy: process of recording

subtraction angiography
siib-TRAK-shén
an-je-OG-rafe

angi/o: vessel (usually blood

or lymph)
-graphy: process of recording

scintigraphy
sin-T1G-ra-fe

thallium study (resting)
THAL-é-im

Noninvasive diagnostic method that uses ultrasound to visualize
internal cardiac structures and produce images of the heart

A transducer is placed on the chest to direct ultra-high-frequency sound
waves toward cardiac structures. Reflected echoes are then converted to
electrical impulses and displayed on a screen.

Noninvasive adaptation of ultrasound technology in which blood
flow velocity is assessed in different areas of the heart

Sound waves strike moving red blood cells and are reflected back to a
recording device that graphically records blood flow.

Noninvasive imaging technique that uses radiowaves and a strong
magnetic field rather than an x-ray beam to produce multiplanar
cross-sectional images

Magnetic resonance imaging technique used to visualize vascular
structures

MRA s used to diagnose such vascular disorders as aneurysms, occlusions,
atherosclerotic plaque, vascular rupture, and stenosis.

Imaging technique that provides a graphic display of heart sounds
and murmurs during the cardiac cycle

In phonocardiography, a transducer sends ultrasonic pulses through the chest
wall and the echoes are converted into images on a monitor to assess overall
cardiac performance. An electrocardiograph is simultaneously displayed to
provide a reference point for each of the sounds and their duration.

Imaging technique used to display soft tissue structures such as blood
vessels without the confusing overlay of bone images

In subtraction angiography, two images are obtained—the first before a
contrast medium is administered and the second, after the contrast. A
computer “subtracts” the first image from the second image, leaving only the
contrasted image with all other structures removed.

Injection and subsequent detection of radioactive isotopes to create
images of body parts and identify body functions and diseases

In scintigraphy, abnormal uptake of the radioactive isotope indicates abnor-
mality.

Scintigraphy procedure that identifies infarcted or scarred areas of
the heart that show up as “cold spots” (areas of reduced radioactivity),
taken when the patient is at rest

In a thallium study, radioactive thallium is injected and the uptake of the
isotope is recorded by a gamma camera to produce the image. A stress
thallium study is commonly performed at the same time as a resting study,
and the two images are compared to further identify abnormalities.
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Description

venography
ve-NOG-rafe
ven/o: vein
-graphy: process of recording

Radiography of a vein after injection of a contrast medium; incom-
plete filling of a vein indicates obstruction

THERAPEUTIC PROCEDURES

Clinical

cardioversion

KAR-de-o-vér-zhun
cardi/o: heart
-version: turning

embolization
ém-bo-li-ZA-shiin
embol: plug
-izaton: process (of)

Process of restoring the normal rhythm of the heart by applying a
controlled electrical shock to the exterior of the chest

Technique used to block blood flow to a site by passing a catheter to
the area and injecting a synthetic material or medication specially
designed to occlude the blood vessel

Embolization may serve to eliminate an abnormal communication between
an artery and a vein, stop bleeding, or close vessels that are supporting tumor
growth.

Surgical

angioplasty
AN-je-o-plds-te
angi/o: vessel (usually
blood or lymph)
-plasty: surgical repair
coronary artery bypass graft
(CABG) 5
KOR-0-na-re AR-tér-e
percutaneous transluminal
coronary angioplasty (PTCA)
pér-ku-TA-ne-us
trans-LU-mi-nal
KOR-0-na-re
per-: through
cutane: skin

-ous: pertaining to, relating to

atherectomy
ath-ér-EK-to-me
ather: fatty plaque
-ectomy: excision, removal

biopsy
BI-op-se
arterial
ar-TE-re-al
arteri: artery
-al: pertaining to, relating to

Procedure that alters a vessel through surgery or dilation of the
vessel using a balloon catheter

Surgical procedure that uses a vessel graft from another part of the
body to bypass the blocked part of a coronary artery and restore
blood supply to the heart muscle

Dilation of an occluded vessel using a balloon catheter under fluoro-
scopic guidance
In PTCA, the catheter is inserted transcutaneously and the balloon is inflated,

thereby dilating the narrowed vessel. A stent is commonly positioned to hold
the vessel open.

Removal of material from an occluded vessel using a specially
designed catheter fitted with a cutting or grinding device

Removal and examination of a small piece of tissue for diagnostic
purposes

Removal and examination of a segment of an arterial vessel wall to
confirm inflammation of the wall or arteritis, a type of vasculitis

(Continued)
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Procedure

Description (Continued)

catheter ablation
KATH-é-tér
ab-LA-shun

commissurotomy
kom-i-shur-OT-0-me

laser ablation

ligation and stripping
li-GA-shtin,
STRIP-ing

open heart surgery

pericardiocentesis
péri-kir-de-o-
sén-TE-sis

peri-: around

cardi/o: heart

-centesis: surgical puncture

phlebotomy

fle-BOT-o-me
phleb/o: vein
-tomy: incision

thrombolysis
throm-BOL-i-sis
thromb/o: blood clot
-lysis: separation; destruction;
loosening
intravascular
in-tra-VAS-ku-lar
intra-: in, within
vascul/o: vessel
-ar: pertaining to, relating to

Destruction of conductive tissue of the heart to interrupt abnormal
contractions, thus allowing normal heart rhythm to resume

Catheter ablation is usually performed under fluoroscopic guidance.

Surgical separation of the leaflets of the mitral valve, which have
fused together at their “commissures” (points of touching)

Many candidates for commissurotomy are now treated with balloon mitral
valvuloplasty.

Procedure used to remove or treat varicose veins

In laser ablation, the laser’s heat coagulates blood inside the vessel, causing
it to collapse and seal. Later, the vessels dissolve within the body, becoming
less visible, or disappear altogether.

Tying a varicose vein (ligation) followed by removal (stripping) of
the affected segment

Ligation and stripping arve being replaced by laser ablation, in combination
with microphlebectomies and sclerotherapy.

Surgical procedure performed on or within the exposed heart,
usually with the assistance of a heart-lung machine

During the operation, the heart-lung machine takes over circulation to allow
surgery on the resting (nonbeating) heart. After the heart has been restarted
and is beating, the patient is disconnected from the heart-lung machine.
Types of open heart surgery include coronary artery bypass graft, valve
replacement, and heart transplant.

Puncturing of the pericardium to remove fluid to test for protein,
sugar, and enzymes or determine the causative organism of peri-
carditis

Incision or puncture of a vein to remove blood or introduce fluids or
medications

Destruction of a blood clot using anticlotting agents called “clot-
busters” such as tissue plasminogen activator

Prompt thrombolysis can restore blood flow to tissue before serious irreversible
damage occurs. However, many thrombolytic agents also pose the risk of
hemorrhage.

Infusion of a thrombolytic agent into a vessel to dissolve a blood clot
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Procedure Description
valvotomy Incision of a valve to increase the size of the opening; used in treat-
val-VOT-0-me ing mitral stenosis

valv/o: valve
-tomy: incision

venipuncture Puncture of a vein by a needle attached to a syringe or catheter to

VEN--piink-chir withdraw a specimen of blood, perform a phlebotomy, instill a
medication, start an intravenous infusion, or inject a radiopaque
substance for radiological examination

8  Pharmacology

A healthy, functional cardiovascular system is needed to ensure adequate blood circulation
and efficient delivery of oxygen and nutrients to all parts of the body. When any part of the
cardiovascular system malfunctions or becomes diseased, drug therapy plays an integral role in
establishing and maintaining perfusion and homeostasis.

Medications are used to treat a variety of cardiovascular conditions, including angina
pectoris, myocardial infarction, heart failure (HF), arrhythmias, hypertension, hyperlipidemia,
and vascular disorders. (See Table 8-1.) Many of the cardiovascular drugs treat multiple prob-

il

lems simultaneously.
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This table lists common drug classifications used to treat cardiovascular disorders, their therapeutic
actions, and selected generic and trade names.

Classification Therapeutic Action Generic and Trade Names
angiotensin Decrease blood pressure benazepril
converting bén-A-za-pril
enzyme (ACE) ACE inhibitors lower blood pressure by dilating arterial Lotensin
inhibitors blood vessels and inhibiting the conversion of captopril
angiotensin | (an inactive enzyme) to angiotensin Il (a K AP-to-pril
potent vasoconstrictor). Capoten
quinapril
KWIN-3-pril
Accupril
antiarrhythmics Help establish a regular heartbeat flecainide
fla-KA-nid
Most antiarrhythmic drugs exert a therapeutic effect by Tambocor
stabilizing the electrical cycle of the heart. These drugs ibutilide
are used to treat atrial and ventricular arrhythmias. -BU-ti-lid
Corvert

(Continued)
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Classification
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Therapeutic Action

Generic and Trade Names

beta blockers

Treat and manage angina, hypertension, and ventricular
arrhythmias

Beta blockers control heart rate to prevent tachycardia,
which helps control hypertension and arrhythmias. They
also dilate coronary blood vessels to increase blood

atenolol
&TEN-o-16l
Tenormin
metoprolol
mé-TO-pro-1ol
Lopressor, Toprol

flow to the myocardium and, thus, may relieve angina. propranolol
pro-PRAN-0-6
Inderal
calcium channel Treat and manage angina, hypertension, and arrhyth- amlodipine
blockers mias am-LO-di-pen
Norvasc
Calcium channel blockers block the movement of diltiazem
calcium in and out of the SA node and cause the heart dil-T1-3-zém
to beat less forcefully and less frequently. They also Cardizem
dilate the coronary arteries and prevent coronary artery nifedipine
spasm, which can trigger angina. ni-FED-i-pen
Adalat, Procardia
diuretics Manage edema associated with heart failure and treat furosemide
hypertension fu-RO-s&-mid
Lasix
Diuretics increase the excretion of water and sodium
by the kidneys to reduce peripheral edema, a common
symptom of heart failure. They also reduce total blood
volume to treat certain types of hypertension.
statins Reduce low density lipoprotein (LDL) cholesterol in atorvastatin
blood and possibly slightly increase high density ah-tor-va-STA-tin
lipoprotein (HDL) cholesterol Lipitor
s[mvastatiq
LDL has been implicated in cardiovascular disease; SIM-va-sta-tin
HDL appears to have a beneficial cardiovascular effect. Zocor
nitrates Treat angina pectoris nltroglycerln
ni-tro-GLIS-érin
Nitrates act as vasodilators to increase the amount of Nitro-Dur, Nitrolingual,
oxygen delivered to the myocardium. Nitrates can be Nitrogard, Nitrostat
administered in several ways: sublingually as a spray or
tablet, orally as a tablet, transdermally as a patch, topi-
cally as an ointment, or intravenously in an emergency
setting.
peripheral Increase peripheral blood flow to treat peripheral cyclandelate
vasodilators vascular diseases, diabetic peripheral vascular insuffi- si-KLAN-dé-Iat
ciency, and Raynaud disease Cyclan
isoxsuprine
Peripheral vasodilators selectively act to dilate arteries i-SOK-stU-pren
in skeletal muscles, thus improving peripheral blood Vasodilan

flow.
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—
& Abbreviations

This section introduces cardiovascular-related abbreviations and their meanings.

Abbreviation Meaning

AAA abdominal aortic aneurysm

AF atrial fibrillation

AS aortic stenosis

ASD atrial septal defect

ASHD arteriosclerotic heart disease

AST angiotensin sensitivity test; aspartate aminotransferase
(cardiac enzyme, formerly called SGOT)

AV atrioventricular, arteriovenous

BBB bundle branch block

BP blood pressure

CA cancer; chronological age; cardiac arrest

CABG coronary artery bypass graft

CAD coronary artery disease

CC cardiac catheterization

CCU coronary care unit

CHD coronary heart disease

Chol cholesterol

CK creatine kinase (cardiac enzyme)

CPR cardiopulmonary resuscitation

CvV cardiovascular

DOE dyspnea on exertion

DSA digital subtraction angiography

DVT deep vein thrombosis

ECG, EKG electrocardiogram

(Continued)
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Abbreviation Meaning (Continued)

ECHO echocardiogram; echoencephalogram

HDL high-density lipoprotein

HF heart failure

LV, IV intravenous

LD lactate dehydrogenase; lactic acid dehydrogenase
(cardiac enzyme)

LDL low-density lipoprotein

MI myocardial infarction

MS musculoskeletal; multiple sclerosis; mental status; mitral
stenosis

MVP mitral valve prolapse

PAC premature atrial contraction

PAT paroxysmal atrial tachycardia

PTCA percutaneous transluminal coronary angioplasty

PVC premature ventricular contraction

RV residual volume; right ventricle

SA sinoatrial

VSD ventricular septal defect

VT ventricular tachycardia

It is time to review procedures, pharmacology, and abbreviations by completing
Learning Activity 8-4.
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The following activities provide review of the cardiovascular system terms introduced in this
chapter. Complete each activity and review your answers to evaluate your understanding of the
chapter.

rning Activity 8-1

Identifying cardiovascular structures

Label the following illustration using the terms listed below.

Left subclavian
artery

Left internal
Brachiocephalic jugular vein
Left common

trunk carotid artery
Aortic arch
Left coronary
vein
Apex

aorta left coronary artery right coronary artery
circumflex artery left pulmonary artery right pulmonary artery
inferior vena cava left pulmonary veins right pulmonary veins
left anterior descending artery left ventricle right ventricle

left atrium right atrium superior vena cava
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Label the following illustration using the terms listed below.

Brachiocephalic trunk

Left common
carotid artery

Left subclavian
artery

Aortic arch

Chordae
tendineae

Papillary Apex

muscles Interventricular septum
aorta left pulmonary veins right pulmonary veins
aortic semilunar valve left ventricle right ventricle
inferior vena cava mitral (bicuspid) valve superior vena cava
left atrium pulmonic valve tricuspid valve
left pulmonary artery right atrium

Check your answers by referring to Figures 8-2A and 8-2B on page 191. Review material
that you did not answer correctly.
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'thing Activity 8-2

Building medical words

Use ather/o (fatty plaque) to build words that mean:

1. tumor of fatty plaque

2. hardening of fatty plaque

Use phleb/o (vein) to build words that mean:

3. inflammation of a vein (wall)

4. abnormal condition of a blood clot in a vein

Use ven/o (vein) to build words that mean:

5. pertaining to or relating to a vein

6. spasm of a vein

Use cardi/o (heart) to build words that mean:

7. specialist in the study of the heart

8. rupture of the heart

9. poisonous to the heart

10. enlargement of the heart

Use angi/o (vessel) to build words that mean:

11. softening of a vessel (wall)

12. tumor of a vessel

Use thromb /o (blood clot) to build words that mean:

13. beginning or formation of a blood clot

14. abnormal condition of a blood clot

Use aort/o (heart) to build words that mean:

15. abnormal condition of narrowing or stricture of the aorta

16. process of recording the aorta

Build surgical words that mean:

17. puncture of the heart

18. suture of an artery

19. removal of an embolus

20. separation, destruction, or loosening of a blood clot

Check your answers in Appendix A. Review material that you did not answer correctly.

CORRECT ANSWERS X 5= % SCORE
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ea

ing Activity 8-3

Matching pathological, diagnostic, symptomatic,
and related terms

Match the following terms with the definitions in the numbered list.

aneurysm catheter infarct secondary
angina embolus lumen stent
arrest hyperlipidemia palpitation thrombolysts
arrhythmia hypertension perfusion varices
bruit incompetent primary vegetations
1. area of tissue that undergoes necrosis
2 chest pain
3. inability of a valve to close completely
4 small masses of inflammatory material found on the leaflets of
valves
5. varicose veins of the esophagus
6. soft, blowing sound heard on auscultation; murmur
7. thin, flexible, hollow tube that can be inserted into a vessel or

cavity (vein or artery) of the body

8. sensation of the heart not beating normally
9. vascular channel
10. localized abnormal dilation of a vessel
11. mass of undissolved matter circulating in blood or lymph
channels
12. inability of the heart to maintain a steady beat
13. condition of being stopped or bringing to a stop
14. destruction of a blood clot using anticlotting agents
15. slender or threadlike device used to support tubular structures

or hold arteries open during and after angioplasty

16. common disorder characterized by persistent elevated blood
pressure

17. excessive amounts of lipids in the blood

18. hypertension without an identifiable cause

19. hypertension due to an underlying, identifiable cause

20. circulation of blood through tissues

Check your answers in Appendix A. Review any material that you did not answer correctly.

CORRECT ANSWERS _____ X5 = % SCORE
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Matching procedures, pharmacology, and abbreviations

Match the following terms with the definitions in the numbered list.

angioplasty catheter ablation embolization scintigraphy
arterial biopsy commissurotomy Holter monitor test statins
atherectomy coronary angiography ligation and stripping stress test
CABG diuretics nitrates thrombolysis
cardiac enzyme studies echocardiography PTCA venipunciure

1. 24-hour ECG tracing taken with a small, portable recording

system
2. noninvasive ultrasound diagnostic test used to visualize inter-

nal cardiac structures

3. radiological examination of the blood vessels of and around
the heart

4. agents used to treat angina pectoris

5. drugs that have powerful lipid-lowering properties

6. management of edema associated with heart failure and
hypertension

7. includes troponin T, troponin I, and creatinine kinase

8. injection and detection of radioactive isotopes to create

images and identify function and disease

9. ECG taken under controlled exercise stress conditions
10. tying of a varicose vein and subsequent removal
11. surgical separation of the leaflets of the mitral valve
12. removal of a small segment of an artery for diagnostic purposes
13. destruction of conductive tissue of the heart to interrupt

abnormal contractions

14. technique used to block flow to a site by injecting an occlud-
ing agent

15. procedure that alters a vessel through surgery or dilation

16. dilation of an occluded vessel using a balloon catheter

17. surgery that creates a bypass around a blocked segment of a

coronary artery

18. removal of occluding material using a cutting or grinding
device

19. incision or puncture of a vein to remove blood or introduce
fluids

20. destruction of a blood clot

Check your answers in Appendix A. Review any material that you did not answer correctly.

CORRECT ANSWERS X5 = % SCORE
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The two medical records included in the activities that follow use common clinical scenarios
to show how medical terminology is used to document patient care. Complete the terminol-

© ogy and analysis sections for each activity to help you recognize and understand terms related
to the cardiovascular system.

W\Medical Record Activity 8-1
il

£ dy Acute myocardial infarction

o

Terminology

The terms listed in the chart come from the medical record Acute Myocardial Infarction that
follows. Use a medical dictionary such as Taber’s Cyclopedic Medical Dictionary, the appendices
of this book, or other resources to define each term. Then review the pronunciations for each
term and practice by reading the medical record aloud.

Definition

acute
- a-KUT

{ - cardiac enzymes _
o~ KAR-de-ak EN-zimz

B ccu
ECG

heparin
HEP-3-rin
infarction
in-FARK-shiin
infeiior
in-FE-re-or
ischgmia
1s-KE-me-a
lateral
LAT-ér-al

. MI

d myocarflial
| mi-o-KAR-de-al
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Definition

partial thromboplastin time
throm-bo-PLAS-tin

streptokinase
strép-to-KI-nas

substernal
stib-STER-nal

ACUTE MYOCARDIAL INFARCTION

HISTORY OF PRESENT ILLNESS: The patient is a 68-year-old woman hospitalized for
acute anterior myocardial infarction. She has a history of sudden onset of chest pain.
Approximately 2 hours before hospitalization, she had severe substernal pain with radiation
to the back. ECG showed evidence of abnormalities. She was given streptokinase and treated
with heparin at 800 units/hr. She will be evaluated with a partial thromboplastin time and
cardiac enzymes in the morning.

The patient had been seen in 20xx, with a history of an inferior MI in approximately 19xx
or 19xx, but she was stable and underwent a treadmill test, the results of which showed no
ischemia and she had no chest pain. Her records confirmed an MI with enzyme elevation
and evidence of a previous inferior MI.

At this time the patient is stable, is in the CCU, and will be given appropriate follow-up
and supportive care.

IMPRESSION: Acute lateral anterior MI and old, healed inferior MI

Analysis
Review the medical record Acute Myocardial Infarction to answer the following questions.

1. How long had the patient experienced chest pain before she was seen in the hospital?

2. Did the patient have a previous history of chest pain?

3. What are the cardiac enzymes that are tested to confirm the diagnosis of MI?

4. Initially, what medications were administered to stabilize the patient?

5. During the current admission, what part of the heart was damaged?

6. Was the location of damage to the heart for this admission the same as for the initial MI?
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Medical Record Activity 8-2

Operative report: Rule out temporal arteritis

Terminology

The terms listed in the chart come from the medical record Operative Report: Rule Out Temporal
Arteritis that follows. Use a medical dictionary such as Taber’s Cyclopedic Medical Dictionary, the
appendices of this book, or other resources to define each term. Then review the pronuncia-
tions for each term and practice by reading the medical record aloud.

Definition

arteritis y
ar-té-RI-tis
Betadine
BA-ta-din
biopsy
BI-6p-se
dissected
di-SEKT-&d
distally
DIS-ta-le
incis_ed
1in-SIZD

v

]igated
Ll-ga-téd
palpable
PAL-pa-b’l
preauricular
pre-aw-RIK-u-lar
prozcimavllly
PROK-si-ma-le

superficial fascia
soo-per-FISH-al
FASH-e-a

supine
su-PIN

temporal
TEM-por-al

Xylocaine
ZI-lo-kan
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OPERATIVE REPORT: RULE OUT TEMPORAL ARTERITIS
PREOPERATIVE DIAGNOSIS: Rule out right temporal arteritis
POSTOPERATIVE DIAGNOSIS: Rule out right temporal arteritis
PROCEDURE: Right temporal artery biopsy

Informed consent was obtained. Patient was taken to the surgical suite and placed in the
supine position. IV sedation was administered. Patient was turned to her left side and the
preauricular area was prepped for surgery using Betadine. Having been draped in sterile
fashion, a 1% Xylocaine was infiltrated along the palpable temporal artery and a vertical
incision was made. Dissection was carried down through the subcutaneous tissue and
superficial fascia, which was incised. The temporal artery was located and dissected
proximally and distally. Then the artery was ligated with 6-0 Vicryl proximally and distally
and a large segment of approximately 1.5 cm was removed. The specimen was sent to
Pathology Laboratory and then superficial fascia was closed with interrupted stitches of 6-0
Vicryl and skin was closed with interrupted stitches of 60 Prolene. A sterile dressing was
applied. Patient tolerated the procedure well. There were no apparent complications.

Analysis

Review the medical record Operative Report: Rule Out Temporal Arteritis to answer the following
questions.

1. Why was the right temporal artery biopsied?

2. In what position was the patient placed?

3. What was the incision area?

4. How was the temporal artery described in the report?

5. How was the dissection carried out?

6. What was the size of the specimen?
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Allergy
Autoimmune Disease
Edema
Blood Hemophilia _
Erythrocytes Infectious Mononucleosis
Leukocytes Oncology .
Platelets Leukerp:a _
Plasma Hodgk{n Disease
Blood Groups Kaposi Sarcoma

Lymph System
Immune System
Monocytes
Lymphocytes

Combining Forms

Suffixes
Prefixes
T Disc/?qrge Summary: Sickle Cell
Acquired Immunodeficiency _Cr 1SS
Syndrome (AIDS) Discharge Summary: PCP and HIV

-;‘\' Lt le e TEnS T

m |dentify and describe the components of blood.

m Locate and identify the structures associated with the lymphatic system.

m |dentify the cells associated with the acquired immune response and describe their
function.
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m Recognize, pronounce, spell, and build words related to the blood, lymph, and

immune systems.

m Describe pathological conditions, diagnostic and therapeutic procedures, and other
terms related to the blood, lymph, and immune systems.

m Explain pharmacology related to the treatment of blood, lymph, and immune disor-

ders.

m Demonstrate your knowledge of this chapter by completing the learning and medical

record activities.

§  Key Terms

This section introduces important blood, lymph, and immune system terms and their defini-
tions. Word analyses are also provided.

Definition

anaphylaxis
an-a-fi-LAK-sis
ana-: against; up; back
-phylaxis: protection

antibody
AN-ti-bsd-e

o
AN-ti-jén

cellular immunity
SEL-ulir i-MU-ni-te

host

humoral immunity
HU-mor-il i-MU-ni-te

immunocompetent
im-u-no-KOM-pé-tént
immunopathology
im-u-no-pa-THOL-o-je

immun/o: immune, immunity, safe

path/o: disease
-logy: study of

Exaggerated, life-threatening hypersensitivity reaction to a
previously encountered antigen

Protective protein produced by B lymphocytes in response to
the presence of a foreign substance called an antigen, which
the immune system regards as harmful to the host

Substance that is recognized as harmful to the host and stim-
ulates the formation of antibodies in an immunocompetent
individual

Acquired specific resistance, mediated by T cells, that
produces reactive substances or directly exerts a cytotoxic
effect on a cell that is identified as harmful

Organism in or on which another, usually parasitic, organism
is nourished and harbored

Acquired specific resistance, mediated by B cells, that
produces antibodies that bind to and dispose of antigens

Able to develop an immune response; able to recognize anti-
gens and respond to them

Study of disease states associated with overreactivity or
underreactivity of the immune response
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Definition
opportunistic infection Infection occurring in a person with a weakened immune
Op-or-too-NIS-tik system and caused by a microorganism that, under normal

conditions, would not bring about disease

palliative treatment Treatment that provides relief, but not a cure
PAL-é-a-tiv
serum Liquid portion of blood that remains after the removal of

SE-rtim

fibrinogen

Blood collected without an anticoagulant yields a serum sample.
Blood collected with an anticoagulant yields a plasma sample.

=

~ Anatomy and Physiology

The blood, lymph, and immune systems share common cells, structures, and functions. Blood
is the source of certain immune cells that locate, identify, and destroy disease-causing agents.
These immune cells either actively engage in the destruction of the invading agent or produce
proteins that seek out and tag it for destruction. Immune cells rely on lymph vessels and blood
vessels to deliver their protective benefits to the entire body. Furthermore, immune cells use
lymph structures (the spleen and nodes) to provide permanent or temporary lodging sites
where they monitor the extracellular fluid of the body. When disease-causing agents are iden-
tified, the immune cells destroy them before irreparable damage occurs in the host. The
lymph system operates in close association with blood, returning lymph and immune
substances back to the circulatory system for redelivery to the entire body. Although these
three systems are discussed separately, they commonly function as a single entity to keep the
body healthy.

\-— f _ s
 ~
‘.
—1 Thrombocytes Erythrocytes
(platelets)
Plasma
(55% of | T
total
volume)

Formed Monocyte Lymphocyte
elements — Leukocytes
(45% of
total
volume) O o
L—  Neutrophil Eosinophil Basophil —

Figure 9-1 Blood composition.
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Blood is connective tissue composed of a liquid medium called plasma in which solid compo-
nents are suspended. These solid components are erythrocytes (red blood cells), leukocytes (white
blood cells), and cell fragments called thrombocytes (platelets). (See Figure 9-1.) In adults,
blood cells are formed in the bone marrow (myelogenic) tissue of the skull, ribs, sternum,
vertebrae, and pelvis as well as at the ends of the long bones of the arms and legs. Blood cells
develop from an undifferentiated cell called a stem cell. The development and maturation of
blood cells is called hematopoiesis or hemopoiesis. (See Figure 9-2.) Red blood cell (RBC) devel-
opment is called erythropoiesis; white blood cell development, leukopoiesis; and platelet develop-
ment, thrombopoiesis. When blood cells are mature, they enter the circulatory system.

Red blood cells transport oxygen and carbon dioxide; white blood cells provide defenses
against invasion by foreign substances and aid in tissue repair; and platelets provide mecha-
nisms for blood coagulation, in case the blood vessels become severed. Although it makes up
only about 8% of all body tissues, blood is essential to life.

Stem cell

Erythroblast

®

Bone marrow

Normoblast

Monoblast

49

Promonocyte

Myeloblast

Megakaryoblast

Lymphoblast

|
|
Myelocytes

Metamyelocytes |

Q

Retlculocyte

l

Circulating in bloodstream

Erythrocytes

Band cells

".

)

- >
& 9

NK cell

Basophll Neutrophil Eosinophil
1

Mon:)cyte

B Lymphocyte TLymphocyte Platelets
1
v

Tissues

N

Y

c ‘."

Mast cell

o ® @

Plasma cell B Lymphocyte T Lymphocyte Platelets

3

Neutrophll

Eosinophil

Macrophage

Figure 9-2 Hematopoiesis.
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Erythrocytes

Erythrocytes, or RBCs, are the most numerous of the circulating blood cells. In their mature
form, they resemble a biconcave disk. During erythropoiesis, erythrocytes develop a special-
ized iron-containing compound called hemoglobin that gives them their red color. Hemoglobin
carries oxygen to body tissues, and exchanges it for carbon dioxide. The millions of hemoglo-
bin molecules in each of the billions of RBCs attest to the magnitude of the job they perform.
During development, RBCs decrease in size and, just before maturity, the nucleus is extruded
from the cell, leaving behind a small fragment of nuclear material that resembles a fine, lacy
net, giving this cell its name, reticulocyte. Although a few reticulocytes are found in circulation,
most erythrocytes lose their nuclear material prior to entering the circulatory system.

Red blood cells live about 120 days and then rupture, releasing hemoglobin and cell frag-
ments. Hemoglobin breaks down into hemosiderin (an iron compound) and several bile
pigments. Most hemosiderin returns to the bone marrow and is reused to manufacture new
blood cells. The liver eventually excretes the bile pigments.

Leukocytes

The chief functions of leukocytes (WBCs) include protecting the body against invasion by
bacteria and foreign substances, removing debris from injured tissue, and aiding in the heal-
ing process. Whereas RBCs remain in the bloodstream, WBCs are able to migrate through the
endothelial walls of capillaries and venules and enter tissue spaces through a process called
diapedesis. (See Figure 9-3.) There they can initiate inflammatory or immune responses at sites
of injury or infection. Leukocytes are divided into two groups: granulocytes and agranulocytes.

Erythrocytes

Endothelial cell

Bacteria

Neutrophil

Figure 9-3 Diapedesis.

Granulocytes. Granulocytes are the most abundant type of leukocyte. They contain granules
in their cytoplasm and, in their mature form, exhibit a multilobed nucleus (polymorphonu-
clear). The three types of granulocytes are neutrophils, eosinophils, and basophils. These names
are derived from the type of dye that stains their cytoplasmic granules when a blood smear is
stained in the laboratory.

® Neutrophils are the most numerous circulating type of leukocyte. They are very motile
and highly phagocytic, permitting them to ingest and devour bacteria and other partic-
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ulate matter. They are the first cell to appear at a site of injury or infection to begin the
work of phagocytizing foreign material. (See Figure 9-4.) Their importance in body
protection cannot be underestimated. Someone with a serious deficiency of this blood
cell type will die, despite protective attempts by other body defenses.

Phagocyte / . \
Nucleus r

Engulfment by
endocytosis

Phagosome
,ﬁ- formation
Bacteria

Lysosomes

Phagosome

| i
y / Lysosomes
merge

Phagolysosome

Postdigestion

Killing and
digestion

Figure 9-4 Phagocytosis.

o [Losinophils protect the body by releasing many substances capable of neutralizing toxic
compounds, especially of a chemical nature. Eosinophils increase in number during
allergic reactions and animal parasite infestations.

® Basophils release histamines and heparin when tissue is damaged. Histamines initiate
inflammation, leading to increased blood flow. This brings additional blood cells to
injured areas to help in damage containment and tissue repair. Heparin acts to prevent
blood from clotting.

Agranulocytes. Agranulocytes arise in the bone marrow from stem cells. Because their nuclei do
not form lobes, they are frequently called mononuclear leukocytes. Agranulocytes include mono-
cytes and lymphocytes:

® Monocytes are mildly phagocytic when found within blood vessels. However, they remain
there only a short time. When they exit the vascular system, they transform into
macrophages, voracious phagocytes capable of ingesting pathogens, dead cells, and
debris found at sites of inflammation. Macrophages play a chief role in many activities
associated with specific immunity.

e Lymphocytes include B cells, T cells, and natural killer cells. B cells and T cells provide
a specialized type of defense called the specific immune response. This mode of
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protection is custom-made and aimed at a specific antigen. Its dual response includes
humoral immunity and cellular immunity. Natural killer cells are highly effective
against cancer cells and other infected cells. They release potent chemicals that destroy
these aberrant cells. (See Table 9-1.)
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This chart lists the two main categories of white blood cells: granulocytes and agranulocytes along
with their subcategories and the protective actions of each.

Cell Type Protective Action

Granulocytes

Neutrophils Phagocytosis
Eosinophils Allergy, animal parasites
Basophils Inflammation mediators, immediate allergic reactions

Agranulocytes

Monocytes Phagocytosis
Lymphocytes
B cells Humoral immunity
T cells Cellular immunity
Natural killer Destruction without specificity
Platelets

The smallest formed elements found in blood are platelets. Although they are sometimes
called thrombocytes, they are not true cells, as this term erroneously suggests, but merely frag-
ments of cells. Platelets initiate blood clotting (homeostasis) when injury occurs.

Blood clotting is not a single reaction but, rather, a chain of interlinked reactions that
can be summarized as follows:

¢ Thromboplastin is released by traumatized tissue or ruptured platelets.

¢ Thromboplastin and other blood clotting factors combine with calcium ions to form
prothrombin activator.

¢ Prothrombin activator reacts with prothrombin and calcium ions to form thrombin.

e Thrombin converts the soluble blood protein, fibrinogen, to fibrin, an insoluble
protein that forms a “protein net” entangling blood cells and platelets. This jellylike
mass of fibrin, blood cells, and platelets is known as a blood clot.

Plasma

Plasma is the liquid portion of the blood in which blood cells are suspended. When blood cells
are absent, plasma is a thin, almost colorless fluid. It is composed of about 92% water and
contains proteins (albumins, globulins, and fibrinogen), gases, nutrients, salts, hormones, and
excretory products. Plasma makes possible the chemical communication between all body cells
by transporting these products to all parts of the body.

Blood serum is a product of blood plasma. It differs from plasma in that the clotting
elements have been removed. When a blood sample is placed in a test tube and permitted to
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clot, the resulting clear fluid that remains after the clot is removed is serum, because fibrino-
gen and other clotting elements are used to form the clot.

Blood Groups

Human blood is divided into four groups based on the presence or absence of specific anti-
gens on the surface of RBCs. (See Table 9-2.) Four blood groups, A, B, AB, and O, are iden-
tified by the presence or absence of these antigens. In each of these four blood groups, the
plasma does not contain the antibody against the antigen that is present on the RBCs. Rather,
the plasma contains the opposite antibodies. These antibodies occur naturally; that is, they are
present or develop shortly after birth even though there has been no previous exposure to the
antigen.

In addition to antigens to the four blood groups, there are numerous other antigens that
may be present on RBCs. One such antigen group includes the Rh blood factor. This particu-
lar factor is implicated in hemolytic disease of the newborn (HDN) caused by an incompati-
bility between maternal and fetal blood.

Blood groups are medically important in transfusions, transplants, and maternal-fetal
incompatibilities. Although hematologists have identified more than 300 different blood anti-
gens, most of these are not of medical concern.
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The table below lists the four blood types along with their respective antigens and antibodies and the
percentage of the population that have each type.

Blood Type Antigen (RBC) Antibody (plasma) % Population
A A anti-B 41
B B anti-A 10
AB Aand B none 4
0 none anti-A and anti-B 45

Lymph System

The lymph system consists of a fluid called lymph (in which lymphocytes and monocytes are
suspended), a network of transporting vessels called lymph vessels, and a multiplicity of other
structures, including nodes, spleen, thymus, and tonsils. Lymph vessels are a one-way transport
system that begin as capillaries within tissues, which gradually increase in size as they transport
lymph to the bloodstream. Along the journey, lymph passes through lymph nodes and other
lymphoid tissue. Functions of the lymph system include:

* maintaining the fluid balance of the body by draining extracellular fluid from tissue
spaces and returning it to the blood

e transporting lipids away from the digestive organs for use by body tissues

e filtering and removing unwanted or infectious products in lymph nodes.
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Lymph vessels begin as closed-ended capillaries in tissue spaces and terminate at the
right lymphatic duct and the thoracic duct in the chest cavity. (See Figure 9-5.) As whole blood
circulates, a small amount of plasma seeps out of (1) blood capillaries. This fluid, now called
extracellular fluid (interstitial or tissue fluid), resembles plasma but contains slightly less
protein. Extracellular fluid carries needed products to tissue cells while removing their wastes.
As extracellular fluid moves through tissues, it also collects cellular debris, bacteria, and partic-
ulate matter. Eventually, extracellular fluid returns to blood capillaries or enters (2) lymph
capillaries. If it enters a lymph capillary, it is called lymph. Lymph passes into larger and larger
vessels on its return trip to the bloodstream. Before it reaches its destination, it first enters (3)
lymph nodes. These nodes serve as depositories for cellular debris. In the node, macrophages
phagocytize bacteria and other harmful material while T cells and B cells exert their protec-
tive influence. When a local infection exists, the number of bacteria entering a node is so great
and their destruction so powerful that the node frequently enlarges and becomes tender.

Lymph vessels from the right chest and arm join the (4) right lymphatic duct. This duct
drains into the (5) right subclavian vein, a major vessel in the cardiovascular system. Lymph
from all other parts of the body enters the (6) thoracic duct and drains into the (7) left subcla-
vian vein. Lymph is redeposited into the circulating blood and becomes plasma. This cycle
continually repeats itself.

The three organs associated with the lymphatic system are the (8) spleen, (9) thymus,
and (10) tonsils:

¢ Like lymph nodes, the spleen acts as a filter. Phagocytic cells within the spleen lining
remove cellular debris, bacteria, parasites, and other infectious agents. The spleen also
destroys old RBCs and serves as a repository for healthy blood cells that are placed into
circulation when needed.

® The thymus gland is located in the upper part of the chest (mediastinum). It partially
controls the immune system by transforming lymphocytes into T cells, the cell respon-
sible for cellular immunity.

® Tonsils are masses of lymphatic tissue located in the pharynx. They act as a filter to
protect the upper respiratory structures from invasion by pathogens.

Immune System

Although exposed to a vast number of harmful substances, most people suffer relatively few
diseases throughout their lives. Numerous body defenses called resistance work together to
protect against disease. Resistance includes physical barriers (skin, mucous membranes), and
chemical and cellular barriers (tears, saliva, gastric juices, and neutrophils). These barriers are
present at birth. Another form of resistance called acquired immune response develops after birth.
This form of resistance is, by far, the most complex in both structure and function. It develops
throughout life as a result of exposure to one disease after another. With each exposure, the
immune system identifies the invader (antigen), musters a unique response to destroy it, and
then retreats with a memory of both the invader and the method of destruction. In the event
of a second encounter by the same invader, the immune system is armed and ready to destroy
it before it can cause disease. The WBCs responsible for the specific immune response include
monocytes and lymphocytes.

Monocytes

After a brief stay in the vascular system, monocytes enter tissue spaces and become highly
phagocytic macrophages. In this form, they consume large numbers of bacteria and other anti-
gens. They process these substances and place their antigenic property on their cell surface,
thus becoming antigen-presenting cells (APCs). The APC awaits an encounter with an
immunocompetent lymphocyte (one capable of responding to that specific antigen) to initi-
ate the specific immune response.
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Lymphocytes

Two types of lymphocytes, T cells and B cells, are the active cells in the acquired immune
response. Each cell type mediates a specific response: humoral or cellular immunity.

¢ Humoral immunity protects primarily against extracellular antigens, such as bacteria
and viruses, that have not yet entered a cell. It is mediated by B cells, which originate
and mature in the bone marrow. During maturation, these B cells develop receptors
for a specific antigen. Upon an encounter with their specific antigen, B cells produce
a clone of cells called plasma cells. Plasma cells produce proteins called antibodies.
Antibodies enter the circulatory system and travel throughout the body in plasma,
tissue fluid, and lymph. When antibodies encounter their specific antigen, they form
an antigen-antibody complex that inactivates, neutralizes, or tags the antigen for
destruction. All such reactions are highly specific; that is, the antibody reacts only
against the specific antigen that caused its formation, a characteristic called specificity.
After the encounter, B memory cells migrate to lymph tissue and are available for
immediate recall, should the antigen be encountered again.

¢ Cellular immunity protects primarily against intracellular antigens such as viruses and
also has the ability to destroy cancer cells. It is mediated by T cells, which originate in
the bone marrow but migrate and mature in thymus. Four types of T cells include the
cytotoxic T cell (T¢), helper T cell (Ty), suppressor T cell (Ts), and memory T cell
(Twm). T is the cell that actually destroys the invading antigen. It determines its specific
weakness and uses this weakness as a point of attack to destroy the antigen. The Ty is
essential to the proper functioning of both humoral and cellular immunity. It activates
other cells of the immune system using chemical messengers called cytokines. If the Ty
cell is unavailable, the immune system essentially shuts down and the patient becomes
avictim of even the most harmless organisms and eventually dies. The Ts monitors the
progression of the infection. When the infection is resolved, the Tg suppresses, or
“shuts down,” the immune system until the next encounter with an antigen. Finally,
like the humoral response, the cellular response also produces memory cells. These Ty
cells find their way to the lymph system and remain there long after the encounter with
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the antigen. (See Table 9-3.)
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The chart below lists the lymphocytes involved in humoral and cellular immunity along with their

specific functions and their sites of origin and maturation in the blood and lymph systems.

Lymphocyte Function Origin Maturation

Humoral immunity

B lymphocytes Bone Bone marrow
e Plasma cells Antibody formation for destruction of extracellular

antigens

Provides active immunity

e Memory cells

Cellular immunity

T lymphocytes Bone marrow Thymus
e Cytotoxic T cell (T¢) e Destruction of infected cells and cancer cells
e HelperT cell (Th) e Assistance for B cells and cytotoxic T cells (Tc)

e Suppressor T cell (Ts) Suppression (shutting down) of humoral and
cellular response when infection resolves

e Memory T cell (Ty) e Provides active immunity
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The memory component is unique to the acquired immune system. These memory cells
are able to “recall” how the B cells and T cells previously disposed of the antigen and are able
to repeat the process. The repeat performance is immediate, powerful, and sustained.
Disposing of the antigen during the second and all subsequent exposures is extremely rapid
and much more effective than it was during the first exposure.

Finally, a unique type of lymphocyte called the natural killer (NK) cell, works indepen-
dently of the specific immune response. It will attack any cell that appears abnormal, and does
not require the specificity needed by T cells and B cells. Although NK cells have the ability to
kill over and over again, they do not have a memory component like B cells and T cells.

. It is time to review lymph structures by completing Learning Activity 9-1.

o}
. Medical Word Elements

Element

This section introduces combining forms, suffixes, and prefixes related to the blood, lymph,
and immune systems. Word analyses are also provided.

Meaning Word Analysis

COMBINING FORMS

aden/o

agglutin/o

bas/o

blast/o

chrom/o

gland aden/oid (AD-é-noyd): having the appearance or
resembling a gland

-0id: resembling

clumping, gluing agglutin/ation (a-gloo-ti-NA-shiin): process of clumping

-ation: process (of)

base (alkaline, bas/o/phil (BK—SB—fﬂ)Z granulocytic white blood cell
opposite of acid) whose granules have an attraction for alkaline dyes

-phil: attraction for

The granules of the basophil appear dark blue when stained
with methylene blue, an alkaline dye used in hematology.

embryonic cell erythr/o/blast/osis (é-rith—rG—blis—Ta-s;s): abnormal
condition marked by embryonic red cells in circulating
blood

erythr/o: red (cell)

-osis: abnormal condition; increase (used primarily
with blood cells)

color hypo/chrom/ic (hi-po-KROM-ik): refers to red blood
cells with less color (paler) than normal and, therefore,
containing less hemoglobin than normal
hypo-: under, below
-ic: pertaining to, relating to
Hypochromic cells are commonly associated with iron-deficiency
anemia.
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Element Meaning Word Analysis

eosin/o dawn (rose-colored) eosin/o,/phil (€-0-SIN-6-fil): granulocytic leukocyte
whose granules have an attraction for eosin
-phil: attraction for

The granules of an eosinophil appear red when stained with
eosin, a dye used in hematology.

erythr/o red erythr/o/cyte (é—RiTH—rG—sit): red blood cell
-cyte: cell
granul/o granule granul/o/cyte (GRAN-T-Io-sit): group of leukocytes

that have cytoplasmic granules
-cyte: cell

The three types of granulocytes include neutrophils, basophils,
and eosinophils.

hem/o blood hem/o/phobia (hE—mB—Fa—bE-i): an aversion to seeing
blood
-phobia: fear
hemat/o hemat/oma (hE—mi—Ta-mé): mass of extravasated,

usually clotted blood; caused by a break or leak in a
blood vessel

-oma: tumor

A hematoma may be found in organs, tissues, or spaces within

the body.
immun/o immune, immunity, immun/o/logy (im-ﬁ-NOL-B-jE): study of the
safe components and function of the immune system

-logy: study of
kary/o nucleus kary/o/lysis (kér—E—OL-i-sis): destruction of the nucleus
of a cell resulting in cell death
-lysis: separation; destruction; loosening

nucle/o mono/nucle/ar (mén—B—Nﬁ-klE—ér): pertaining to cells
that have a single nucleus

mono-: one
-ar: pertaining to, relating to

The two mononuclear leukocytes are monocytes and
lymphocytes.
leuk/o white leuk/emia (loo-KE-me-d): any of several types of malig-
nancy that affect white blood cells
-emia: blood condition
Leukemia involves a profoundly elevated white blood cell count

and a very low red blood cell count.

(Continued)



238 9 « Blood, Lymph, and Immune Systems

Element Meaning Word Analysis (Continued)
lymphaden/o lymph gland (node) lymphaden/o/pathy (lim-fad-&-NOP-a-the): any disease
of lymph nodes

-pathy: disease
Lymphadenopathy is characterized by changes in size,
consistency, or number of lymph nodes.

lymph/o lymph lymph/oid (LiM-foyd): resembling lymph or lymph
tissue
-0id: resembling
lymphangi/o lymph vessel lymphangi/oma (lim-fin-je-O-ma): benign tumor
composed of a mass of dilated lymph vessels

-oma: tumor

morph/o form, shape, structure morph/o/logy (mor-FOL-0-jé): study of form, shape,
and structure

-logy: study of

myel/o bone marrow, spinal myel/o/gen/ic (mi-&16JEN-ik): relating to or having
cord origin in bone marrow
gen: forming, producing, origin
-i¢c: pertaining to, relating to
All blood cells are formed in the bone marrow and are thus
considered myelogenic.

neutr/o neutral, neither neutr/o/phil/ic (nﬁ-trﬁ-FiL-Ik): pertaining to a
neutrophil, a granular leukocyte that stains easily with
neutral dyes

-phil: attraction for
-ic: pertaining to, relating to

phag/o swallowing, eating phag/o/cyte (FAG-o-sit): cell that surrounds, engulfs,
and digests microorganisms and cellular debris
-cyle: cell
plas/o formation, growth a/plas/tic (E-PLAS-tik): failure of a tissue or organ to

develop or grow normally

a-: without, not
-lic: pertaining to, relating to

poikil/o varied, irregular poikil/o/cyt/ osis (poy—kil—G—si—Ta-sis) : abnormal
increase in red blood cells that are irregular in shape
cyt: cell

-osis: abnormal condition; increase (used primarily
with blood cells)

reticul/o net, mesh reticul/o/ cyte (ré-TiK—ﬁ-lG—sit): immature erythrocyte
characterized by a meshlike pattern of threads and
particles at the former site of the nucleus

-cyle: cell



Element

Meaning

Medical Word Elements 239

Word Analysis

sider/o

ser/o

splen/o

thromb/o

thym/o

xen/o

SUFFIXES

-blast

-emia

-globin

iron

S€rum

spleen

blood clot

thymus gland

foreign, strange

embryonic cell

blood condition

protein

sider/o/penia (sid—ér—B-PE—nE—é): deficiency of iron in
the blood
-penia: decrease, deficiency
ser/o/logy (se-ROL-0-€): study of the serum compo-
nents of blood, especially antigens and antibodies
-logy: study of
Serology also includes the study of antigens and antibodies
from sources other than serum.

splen/o/rrhagia (sple-no-RA-je-a): hemorrhaging from
a ruptured spleen

-rrhagia: bursting forth
thromb/o/ cyt/osis (thrém—b6—si—T6—sis): abnormal
increase in the number of platelets in the blood

cyt: cell
-osis: abnormal condition; increase (used primarily
with blood cells)

thym/o/pathy (thi-MOP-a-th€): any disease of the
thymus gland

-pathy: disease

xen/o/graft (ZEN-o-grift): transplantation of tissues
from one species to another; also called heterograft

-graft: transplantation

Xenograft is used as a temporary measure when there is insuf-
ficient tissue available from the patient or other human donors.

erythr/o/blast (&-RITH-ro-blist): embryonic red blood
cell

erythr/o: red
an/emia (3-NE-me-d): blood condition characterized by

a reduction in the number of red blood cells or a defi-
ciency in their hemoglobin

an-: without, not
hem/o/globin (HE-mo-glo-bin): blood protein found
in erythrocytes

hem/o: blood
Hemoglobin contains iron, gives blood its red color, and

transports oxygen.

(Continued)
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Element

Meaning

Word Analysis (Continued)

-graft

-0sis

-penia

-phoresis

-phylaxis

-poiesis

-stasis

PREFIXES

a-

transplantation

abnormal condition,;
increase (used prima-
rily with blood cells)

decrease, deficiency

attraction for

carrying, transmission

protection

formation, production

standing still

without, not

other, differing from
the normal

auto/graft (AW-to-graft): surgical transplantation of
tissue from one part of the body to another location in
the same individual

auto-: self, own
leuk/o0/cyt/ osis (loo—k6—si-T—6—sis): abnormal increase in
white blood cells

leuk/o: white
cyt/o: cell

erythr/o/penia (é-rith-ro-PE-ne-i): abnormal decrease
in red blood cells

erythr/o: red
neutr/o/phil (NU-tro-fil): leukocyte whose granules
have an attraction for a neutral dye

neutr/o: neutral, neither

Neutrophils are the most numerous type of leukocyte. They
provide phagocytic protection for the body.

electr/o/phoresis (e-lék-tro-f 6—RE—S§S): laboratory
technique that uses an electric current to separate
various plasma proteins

electr/o: electricity
ana/phylaxis (in-a-fi-LAK-sis): exaggerated, life-

threatening hypersensitivity reaction to a previously
encountered antigen

ana-: against
hem/o/poiesis (hE—mB—poy—E—sis): production of blood
cells, normally within the bone marrow

hem/o: blood

hem/o/stasis (he-mo-STA-sis): termination of bleeding
by mechanical or chemical means or by coagulation

hem/o: blood

a/morph/ic (E-MOR-ﬁk): lacking a definite form
morph: form, shape, structure

ic: pertaining to, relating to

allo/graft (AL-B—grift): graft transplanted between
genetically nonidentical individuals of the same species;
also called homograft

-grafi: transplantation

An allograft is a transplant between two individuals who are
not identical twins.
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Word Analysis

aniso-

iso-

macro-

micro-

mono-

poly-

unequal, dissimilar

same, equal

large

small

one

many, much

aniso/ cyt/ osis (an-i-so-si-TO-sis): condition of the blood
characterized by red blood cells of variable and abnor-
mal size

oyt: cell

-osis: abnormal condition; increase (used primarily

with blood cells)

iso/chrom/ic (i-s0-KROM-ik): having the same
color

chrom: color

ic: pertaining to, relating to

macro/ cyte (MAK-ro-sit): abnormally large erythro-
cyte
-cyte: cell

micro/cyte (MI-kro=sit): abnormally small erythro-
cyte
-cyte: cell

mono,/nucle/osis (mén-o-nt-kle-O-sis): presence of an
abnormally high number of mononuclear leukocytes in
the blood

nucle: nucleus

-osis: abnormal condition; increase (used primarily
with blood cells)

poly/morph/ic (pol-e-MOR-ik): occurring in more
than one form

morph: form, shape, structure
ic: pertaining to, relating to

. It is time to review medical word elements by completing Learning Activity 9-2.

S

Pathology associated with blood includes anemias, leukemias, and coagulation disorders.
These three disorders typically share common signs and symptoms that generally include pale-
ness, weakness, shortness of breath, and heart palpitations.

Lymphatic disorders are commonly associated with edema and lymphadenopathy. In
these disorders, tissues are swollen with enlarged, tender nodes.

Immunopathies include either abnormally heightened immune responses to antigens
(allergies, hypersensitivities, and autoimmune disorders) or abnormally depressed responses
(immunodeficiencies and cancers). Many immunologic disorders are manifested in other
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body systems. For example, asthma and hay fever are immunologic disorders that affect the
respiratory system; atopic dermatitis and eczema are immunologic disorders that affect the
integumentary system. Some of the most devastating diseases, such as rheumatoid arthritis,
cancer, and AIDS, are caused by disordered immunity.

For diagnosis, treatment, and management of diseases that affect blood and blood-
forming organs, the medical services of a specialist may be warranted. Hematology is the branch
of medicine that studies blood cells, blood-clotting mechanisms, bone marrow, and lymph
nodes. The physician who specializes in this branch of medicine is called a hematologist. Allergy
and immunology is the branch of medicine involving disorders of the immune system, including
asthma and anaphylaxis, adverse reactions to drugs, autoimmune diseases, organ transplanta-
tions, and malignancies of the immune system. The physician who specializes in this combined
branch of medicine is called an allergist and immunologist.

Anemia is any condition in which the oxygen-carrying capacity of blood is less than that
required by the body. It is not a disease but rather a symptom of various diseases. Some of the
causes of anemias include excessive blood loss, excessive blood-cell destruction, decreased
blood formation, and faulty hemoglobin production. It results from a decrease in the number
of circulating RBCs (erythropenia), amount of hemoglobin (hypochromasia) within them, or
volume of packed erythrocytes (hematocrit).

Anemia commonly causes changes in the appearance of RBCs when observed micro-
scopically. In healthy individuals, RBCs fall within a normal range for size (normocytic)
and amount of hemoglobin (normochromic). Variations in these normal values include
RBCs that are excessively large (macrocytic), are excessively small (microcytic), or have
decreased amounts of hemoglobin (hypochromic). The signs and symptoms associated
with most anemias include difficulty breathing (dyspnea), weakness, rapid heartbeat (tachy-
cardia), paleness (pallor), low blood pressure (hypotension) and, commonly, a slight fever.

(See Table 9-4.)
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This chart lists various types of anemia along with descriptions and causes for each.

Type of Anemia Description Causes

Normal levels achieved with correction of
underlying disorder

Aplastic e Associated with bone marrow failure Commonly caused by exposure to cytotoxic
(hypoplastic) ¢ Diminished numbers of white blood cells agents, radiation, hepatitis virus, and certain
and platelets due to bone marrow medications
suppression
e Serious form of anemia that may be fatal
Folic-acid e Normal levels achieved by increasing folic Caused by insufficient folic acid intake, due
deficiency acid in the diet or eliminating contributing to poor diet, impaired absorption, prolonged
anemia causes drug therapy, or increased requirements
(pregnancy or rapid growth as seen in
children)
Hemolytic e Associated with premature destruction of Caused by the excessive destruction of red
red blood cells blood cells or such disorders as erythroblasto-
e Usually accompanied by jaundice sis and sickle cell anemia
Hemorrhagic e Associated with loss of blood volume Commonly caused by acute blood loss (as in

trauma), childbirth, or chronic blood loss (as in
bleeding ulcers)
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Type of Anemia
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Causes

Iron-deficiency e Most common type of anemia worldwide Caused by a greater demand on stored iron

anemia than can be supplied, commonly as a result
of inadequate dietary iron intake or malab-
sorption of iron

Pernicious e Chronic, progressive disorder found Caused by low levels of vitamin B, in periph-

anemia mostly in people older than age 50 eral red blood cells that may be the result of

e Treated with B, injections a lack of “intrinsic factor” in the stomach,

which then inhibits absorption of
vitamin By»

Sickle cell e Most common genetic disorder in people Caused by a defect in the gene responsible

anemia of African descent for hemoglobin synthesis

Characterized by red blood cells that
change from their normal shape to cres-
cents and other irregular shapes that
cannot enter capillaries when oxygen
levels are low, resulting in severe pain
and internal bleeding

Manifest only in patients with both genes
for the trait, not those with only one gene
for the trait, who are merely carriers of
the disease

Acquired Inmunodeficiency Syndrome (AIDS)

AIDS is a transmissible infectious disease caused by the human immunodeficiency virus (HIV),
which slowly destroys the immune system. Eventually the immune system becomes so weak
(immunocompromised) that, in the final stage of the disease, the patient falls victim to infec-
tions that usually do not affect healthy individuals (opportunistic infections). Gradually, the
patient begins to display the symptoms of AIDS: swollen lymph glands (lymphadenopathy),
malaise, fever, night sweats, and weight loss. Kaposi sarcoma, a neoplastic disorder, and
Preumocystic carinii pneumonia (PCP) are two diseases closely associated with AIDS.

Transmission of HIV occurs primarily through body fluids—mostly blood, semen, and
vaginal secretions. The virus attacks the most important cell in the immune system, the Ty cell.
Once infected by HIV, the Ty cell becomes a “mini-factory” for the replication of the virus.
More importantly, the virus destroys the Ty, which is essential to both the humoral and cellu-
lar arms of the immune system. Without this cell, the entire acquired immune system
completely closes down and the patient ultimately dies.

Although there is no cure for HIV, there are highly effective treatments available that can
significantly slow the progression of both the virus and the disease. However, many of the
medications have serious adverse effects, and once the decision for medical management is
made, the patient should not discontinue treatment, as this causes the virus to become resis-
tant.

Allergy

An allergy is an acquired abnormal immune response. It requires initial exposure to an aller-
gen (antigen) that causes an allergic response (sensitization). Subsequent exposures to the
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allergen produce increasing allergic reactions that cause a broad range of inflammatory
changes. One common manifestation is hives (urticaria). Other manifestations include
eczema, allergic rhinitis, coryza, asthma and, in the extreme, anaphylactic shock, a life-
threatening condition.

The offending allergens are identified by allergy sensitivity tests. Usually small scratches
are made on the patient’s back and a liquid suspension of the allergen is introduced into the
scratch. If antibodies to the allergen are present in the patient, the scratch becomes red,
swollen, and hardened (indurated).

Desensitization involves repeated injections of a dilute solution containing the allergen.
The initial concentration of the solution is too weak to cause symptoms. Additional exposure
to higher concentrations promotes tolerance of the allergen.

Failure of the body to distinguish accurately between “self” and “nonself” leads to a phenom-
enon called autoimmunity. In this abnormal response, the immune system attacks the antigens
found on its own cells to such an extent that tissue injury results. Types of autoimmune disor-
ders range from those that affect only a single organ to those that affect many organs and
tissues (multisystemic).

Myasthenia gravis is an autoimmune disorder that affects the neuromuscular junction.
Muscles of the limbs and eyes and those affecting speech and swallowing are usually involved.
Other autoimmune diseases include rheumatoid arthritis, idiopathic thrombocytopenic
purpura (ITP), vasculitis, and systemic lupus erythematosus (SLE).

Treatment consists of attempting to reach a balance between suppressing the immune
response to avoid tissue damage while still maintaining the immune mechanism sufficiently to
protect against disease. Most autoimmune diseases have periods of flare-up (exacerbations)
and latency (remissions). Autoimmune diseases are commonly chronic, requiring lifelong care
and monitoring, even when the person may look or feel well. Currently, few autoimmune
diseases can be cured; however, with treatment, those afflicted can live relatively normal lives.

Edemais an abnormal accumulation of fluids in the intercellular spaces of the body. One of the
major conditions that cause edema is a decrease in the blood protein level (hypoproteinemia),
especially albumin, which controls the amount of plasma leaving the vascular system. Other
causes of edema include poor lymph drainage, high sodium intake, increased capillary perme-
ability, and heart failure.

Edema limited to a specific area (localized) may be relieved by elevation of that body part
and application of cold packs. Systemic edema may be treated with medications that promote
urination (diuretics).

Closely associated with edema is a condition called ascites, in which fluid collects within
the peritoneal or pleural cavity. The chief causes of ascites are interference in venous return
during cardiac disease, obstruction of lymphatic flow, disturbances in electrolyte balance, and
liver disease.

Hemophilia is a hereditary disorder in which the blood clotting mechanism is impaired. There
are two types of hemophilia: hemophilia A, a deficiency in clotting factor VIII, and hemophilia
B, a deficiency in clotting factor IX. The degree of deficiency varies from mild to severe. The
disease is sex-linked and found most commonly in men. Women are the carriers of the trait
but generally do not have symptoms of the disease.
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Mild symptoms include nosebleeds, easy bruising, and bleeding from the gums. Severe
symptoms produce areas of blood seepage (hematomas) deep within muscles. If blood enters
joints (hemarthrosis), it is associated with pain and, possibly, permanent deformity.
Uncontrolled bleeding anyplace in the body may lead to shock and death. Treatment involves
a simple L.V. injection of the deficient factor directly into the individual’s vein. The amount of
factor replaced varies for a minor and major bleed.

Infectious Mononucleosis

Oncology

One of the acute infections caused by the Epstein-Barr virus (EBV) is infectious mononucleo-
sis. Itis found mostly in young adults and appears in greater frequency in early spring and early
fall. Saliva and respiratory secretions have been implicated as significant infectious agents,
hence the name “kissing disease.” Sore throat, fever, and enlarged cervical lymph nodes char-
acterize this disease. Other signs and symptoms include gum infection (gingivitis), headache,
tiredness, loss of appetite (anorexia), and general malaise. In most cases, the disease resolves
spontaneously and without complications. In some cases, however, the liver and spleen enlarge
(hepatomegaly and splenomegaly). Less common clinical findings include hemolytic anemia
with jaundice and thrombocytopenia. Recovery usually ensures a lasting immunity.

Oncological disorders associated with the blood, lymph, and immune systems include
leukemia, Hodgkin disease, and Kaposi sarcoma.

Leukemia

Leukemia is an oncological disorder of the blood-forming organs characterized by an over-
growth (proliferation) of blood cells. With this condition, malignant cells replace healthy bone
marrow cells. The disease is generally categorized by the type of leukocyte population affected:
granulocytic (myelogenous) or lymphocytic.

The various types of leukemia may be further classified as either chronic or acute. In
acute form, the cells are highly embryonic (blastic) and lack mature forms resulting in severe
anemia, infections, and bleeding disorders. This situation is commonly life threatening.
Although there is a proliferation of blastic cells in the chronic forms of leukemia, there
are usually a sufficient number of mature cells to carry on the functions of the various
cells types.

Although the specific causes of leukemia are unknown, viruses, environmental condi-
tions, high-dose radiation, and genetic factors have been implicated. Bone marrow aspiration
and bone marrow biopsy are used to diagnose leukemia. Treatment methods include one or
more of the following: chemotherapy with one or more of the anticancer drugs, radiation,
biologic therapy, and bone marrow transplant. Left untreated, leukemias are fatal.

Hodgkin Disease

Hodgkin disease (Hodgkin lymphoma) is a malignant disease that affects the lymphatic system,
primarily the lymph nodes. Although it usually remains only in neighboring nodes, it may
spread to the spleen, GI tract, liver, or bone marrow.

Hodgkin disease usually begins with a painless enlargement of lymph nodes, typically on
one side of the neck, chest, or underarm. Other symptoms include extreme itching (pruritus),
weight loss, progressive anemia, and fever. If nodes in the neck become excessively large, they
may press on the trachea, causing difficulty in breathing (dyspnea), or on the esophagus, caus-
ing difficulty in swallowing (dysphagia).

Radiation and chemotherapy are important methods of controlling the disease. Newer
methods of treatment include bone marrow transplants. Treatment is highly effective.
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Kaposi Sarcoma

Kaposi sarcoma is a malignancy of connective tissue including bone, fat, muscle, and fibrous
tissue. It is closely associated with AIDS and is commonly fatal because the tumors readily
metastasize to various organs. Its close association with HIV has resulted in this disorder being
classified as one of several “AIDS-defining conditions.” The lesions emerge as purplish-brown
macules and develop into plaques and nodules. The lesions initially appear over the lower
extremities and tend to spread symmetrically over the upper body, particularly the face and
oral mucosa. Treatment for AIDS-related Kaposi sarcoma is usually palliative, relieving the pain
and discomfort that accompany the lesions, but there is little evidence that it prolongs life.

§  Diagnostic, Symptomatic, and Related Terms

This section introduces diagnostic, symptomatic, and related terms and their meanings. Word
analyses for selected terms are also provided.

Definition

anisocytosis
An-i-so-si-TO-sis
an-: without, not
iso-: same, equal
oyt: cell
-osis: abnormal condition,

increase (used primarily
with blood cells)

ascites
a-Sl-tez
bacterer_nia
bak-tér-E-me-a
bacter: bacteria
-emia: blood condition

graft rejection
GRAFT

graft-versus-host
reac}ion (GVHR)
GRAFT

hematonE

hem-a-TO-ma
hemat: blood
-oma: tumor

Condition of marked variation in the size of erythrocytes, when
observed on a blood smear

With anisocytosis, the blood smear will show macrocytes (large RBCs) and
microcytes (small RBCs) as well as normocytes (RBCs that are normal in size).

Accumulation of serous fluid in the peritoneal or pleural cavity

Presence of viable bacteria circulating in the bloodstream, and
considered as “travelers” rather than a blood infection

Recipient’s immune system attacks a transplanted organ or tissue
resulting in its distruction

Condition that occurs following bone marrow transplants where the
immune cells in the transplanted marrow produce antibodies against
the host’s tissues

Bone marrow graft-vs.-host disease can be acute or chronic. The acute form
appears within 2 months of the transplant; the chronic form usually appears
within 3 months. The symptoms are similar to an autovmmune disease called
scleroderma.

Localized accumulation of blood, usually clotted, in an organ, space,
or tissue due to a break in or severing of a blood vessel
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Definition

hemoglobinopathy

he-mo-glo-

bi-NOP-i-the
hem/o: blood
globin/o: protein
-pathy: disease

hemolysis

he-MOL-i-sis
hem/o: blood
-lysis: separation; destruction;
loosening

hemostasii
he-mo-STA-sis

hem/o: blood

-stasis: standing still

immunity
1-MU-ni-te

active

passive

lymphadenopathy

lim-fad-é-NOP-a-the
lymph: lymph
aden/o: gland
-pathy: disease

lymphosarcoma
lim-fo-sar-KO-ma
lymph/o: lymph
sarc: flesh (connective tissue)
-oma: tumor

Any disorder caused by abnormalities in the hemoglobin molecule

One of the most common hemoglobinopathies is sickle cell anemia.

Destruction of RBCs with a release of hemoglobin that diffuses into
the surrounding fluid

Arrest of bleeding or circulation

State of being protected against infectious diseases

Immunity developed as a consequence of exposure to an antigen and
the subsequent development of antibodies

Active immunity is generally long-lived because memory cells are formed.

Two forms of active immunity include natural immunity and artificial
immunity. In the natural active immunity, the individual acquires a disease
and subsequently recovers from it. In artificial active immunity, the individ-
ual recerves a vaccination or iImmunizing injection.

Immunity in which antibodies or other immune substances formed in
one individual are transferred to another individual to provide imme-
diate, temporary immunity

Passive immunity is short-lived because memory cells are not transferred to the
recipient. Two forms of passive immunity include natural passive immunity
and artificial passive immunity. In the natural form, medical intervention
is mot requived (infant recetving antibodies through breast milk). In the
artificial form, antibodies, antitoxins, or toxoids (generally produced in

sheep or horses) are transfused or injected into the individual to provide
immediale protection.

Any disease of the lymph nodes

In lymphadenopathy, the number, consistency, or size of the lymph nodes varies
Jrom the normal. In localized lymphadenopathy, only one area of the body is
affected. In systemic lymphadenopathy, two or more noncontiguous areas are
affected.

Malignant neoplastic disorder of lymphatic tissue (not related to
Hodgkin disease)

(Continued)
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Definition (Continued)
septicemia Systemic disease associated with the presence and persistence of path-
sép-ti-SE-me-a ogenic microorganisms or their toxins in the blood; also called blood

infection

Septicemia is characterized by chills and fever, purpuric pustules, and
abscesses. If left untreated, it may lead to shock and death.

serology Blood test to detect the presence of antibodies, antigens, or immune
se-ROL-o-je substances

ser/o: serum

-logy: study of

titer Blood test that measures the amount of antibodies in blood,;
TI-tér commonly used as an indicator of immune status

It is time to review pathological, diagnostic, symptomatic, and related terms by
completing Learning Activity 9-3.

Diagnostic and Therapeutic Procedures

This section introduces procedures used to diagnose and treat blood, lymph, and immune
disorders. Descriptions are provided as well as pronunciations and word analyses for selected
terms.

Procedure Description

DIAGNOSTIC

Laboratory

activated partial thromboplas- Test that screens for deficiencies of some clotting factors; valuable
tin time (APTT) for preoperative screening for bleeding tendencies

thrém-bo-PL.AS-tin

blood culture Test to determine the presence of pathogens in the bloodstream
complete blood count Series of tests that includes hemoglobin; hematocrit; red blood
(CBC) cell (RBC), white blood cell (WBC), and platelet counts; differen-
tial WBC count; RBC indices; and RBC and WBC morphology
differqntial count Test that enumerates the distribution of WBCs in a stained blood
dif-ér-EN-shal smear by counting the different kinds of WBCs and reporting

each as a percentage of the total examined

Because differential values change considerably in pathology, this test is
commonly used as a first step in diagnosing a disease.
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Description

erythrocyte sedimentation

rate (ESR; sed rate)
é-RITH-ro-sit
séd--mén-TA-shiin
erythr/o: red
-cyte: cell

hemoglobin (Hgb, Hb)
HE-mo-glo-bin
hem/o: blood

-globin: protein

hematocrit (Hct)
he-MAT-o-krit

Monospot

prothrombin time (PT)
pro-THROM-bin

RBC indices

Schilling test

Measurement of the distance RBCs settle in 1 hour when whole
blood is placed in a narrow tube

The sedimentation rate increases in inflammatory diseases, cancer, and
pregnancy and decreases in liver disease.

Measurement of the amount of hemoglobin found in a whole
blood sample

Hemoglobin values decrease in anemia and increase in dehydration,
polycythemia vera, and thrombocytopenia purpura.

Measurement of the percentage of packed RBCs in a whole blood
sample; also called crit

Serological test performed on a blood sample to detect the pres-
ence of a nonspecific antibody called the heterophile antibody that is
present in the serum of patients with infectious mononucleosis

Test used to evaluate portions of the coagulation system and indi-
rectly measure prothrombin; also called pro time

Prothrombin time is commonly used to manage patients undergoing antico-

agulant therapy.

Mathematical calculation of the size, volume, and concentration
of hemoglobin for an average red blood cell

Test used to assess the absorption of radioactive vitamin B, by the
Gl system

Schilling test is the definitive test for diagnosing pernicious anemia
because vitamin B is not absorbed in this disorder and passes from the
body by way of stool.

Radiographic

lymphadenography
lim-fad-&-NOG-
rafe
lymph: lymph
aden/o: gland

-graphy: process of recording

lymphangiography
lim-fin-je-OG-
ra-fe
lymph: lymph
angi/o: vessel

-graphy: process of recording

Radiographic examination of lymph nodes after injection of a
contrast medium

Radiographic examination of lymph nodes or tissues after injec-
tion of contrast medium in lymph vessels

(Continued)
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Procedure Description (Continued)
Surgical
aspiration Draw in or out using suction
as-pi-RA-shiin
bone marrow Procedure using a syringe with a thin aspirating needle that is
inserted (usually in the sternum or pelvic bone) to withdraw a
small sample of bone marrow fluid for microscopic evaluation.
(See Figure 9-6.)
Figure 9-6 Bone marrow aspiration.
biopsy Representative tissue sample removed from a body site for micro-
BI-6p-se scopic examination, usually to establish a diagnosis
bone marrow Removal of a small core sample of tissue from bone marrow for
examination under a microscope and, possibly, for analysis using
other tests
sentinel node Removal of the first lymph node (also called the sentinel node)
SENT-nél NOD that receives drainage from cancer-containing areas and the one

most likely to contain malignant cells

If the sentinel node does not contain malignant cells, there may be no need
to remove additional lymph nodes.

THERAPEUTIC

Surgical

lymphangiectomy Removal of a lymph vessel
lim-fan-je-EK-to-me

lymph: lymph

angi: vessel

-ectomy: excision
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Procedure Description
transfusion Injecting of blood or blood components into the bloodstream
trans-FU-zhtin
autologous Transfusion prepared from the recipient’s own blood
aw-TOlL.-o-gtis
homologous Transfusion prepared from another individual whose blood is
ho-MOL-o-gtis compatible with that of the recipient
transplantation Grafting of living tissue from its normal position to another site or
from one person to another
autologous bone marrow Harvesting, freezing (cryopreserving), and reinfusing the patient’s
aw-TOL-o-gts own bone marrow; used to treat bone marrow hypoplasia follow-
ing cancer therapy
homologous bone marrow Transplantation of bone marrow from one individual to another;
ho-MOL-o-gtis used for treating aplastic anemia and immunodeficiency disorders

2 Pharmacology

Various drugs are prescribed to treat blood, lymph, and immune systems disorders. (See Table
9-5.) These drugs act directly on individual components of each system. For example, antico-
agulants are used to prevent clot formation but are ineffective in destroying formed clots.
Instead, thrombolytics are used to dissolve clots that obstruct coronary, cerebral, or pulmonary
arteries, and, conversely, hemostatics are used to prevent or control hemorrhage. In addition,
chemotherapy and radiation are commonly used to treat diseases of the immune system. For
example, antineoplastics prevent cellular replication to halt the spread of cancer in the body;
antivirals prevent viral replication within cells and have been effective in slowing the progres-
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This table lists common drug classifications used to treat blood, lymph, and immune disorders, their
therapeutic actions, and selected generic and trade names.

Classification Therapeutic Action Generic and Trade Names
anticoagulants Prevent blood clot formation by inhibiting one or more enoxaparin
clotting factors 8-nok-sa-PAR-in
Lovenox
Anticoagulants are used to prevent deep venous heparin
thrombosis (DVT), prevent postoperative clot formation, HEP-a-rin
and decrease the risk of stroke. Hep-Lock, Hep-Lock U/P
warfarin
WOR-far-in
Coumadin

(Continued)
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Classification
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Therapeutic Action
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Generic and Trade Names

antineoplastics Kill or damage rapidly metabolizing cells doxorubicin hydrochloride
dok-s6-RU-bi-sin
Antineoplastics are commonly used in combination Adriamycin PFS, Adriamycin
with other treatment modalities and have been RDF Rubex
successful in the treatment of various cancers. bleomycin
ble-0-Ml-sin
Blenoxane
antiprotozoals, Treat Pneumocystis carinii pneumonia (PCP) trimetrexate glucuronate
antibiotics, tri-mé&-TREK-sat gloo-KU-ro-nat
and sulfa Neutrexin is an antibiotic; Bactrim and Septra are Neutrexin
drugs (to sulfonamides, and NebuPent and Pentam-300 are trimethoprim, sulfamethoxazole
treat PCP) antiprotozoals. Pneumocystis carinii shares characteris- tri-METH-G-prim, stl-fa-méth-OK-
tics of protozoa and fungi. It seldom causes symptoms sa-zol
in healthy individuals. Bactrim, Septra
pentamidine
pén-TAM-i-den
NebuPent, Pentam-300
antivirals Prevent the replication of viruses within host cells nelfinavir
(to treat nél-FIN-a-ver
HIV-AIDS) Viracept
Combinations of antivirals are commonly given for lamivudine/zidovudine
treatment and management of HIV infection and AIDS. 15-MIV-i-den/zi-DO-vi-den
Combivir
zidovudine
zi-DO-vii-den
AZT, Retrovir
fat-soluble Prevent and treat bleeding disorders resulting from a phytonadione
vitamins lack of prothrombin, which is commonly caused by fi-to-na-DI-on
vitamin K deficiency Vitamin K; Mephyton
hemostatics Prevent or control bleeding aminocaproic acid
a-ma-no-ka-PRO-k AS-d
Hemostatics are used to treat certain bleeding prob- Amicar
lems associated with surgery, blood disorders, and
liver disease.
thrombolytics Dissolve blood clots by destroying the fibrin strands alteplase
that make up the clot AL-té-plas

Thrombolytics are used to break apart or lyse thrombi,
especially those that obstruct coronary, pulmonary, and
cerebral arteries.

Activase, t-PA
streptokinase
strép-to-Kl-nas
Streptase
urokinase
U-ro-KI-nas
Abbokinase, Abbokinase Open-
Cath
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This section introduces blood, lymph, and immune system abbreviations and their meanings.

Abbreviation

Abbreviations 253

Meaning

AML
APTT
baso
CBC

CLL
CML

diff

EBV

eos

ESR, sed rate
Hb, Hgb
HCT, Hct
HDN
HIV

Igs

ITP

LV, IV

lymphos

abortion, antibodies

blood groups A, AB, B, and O
acquired immunodeficiency syndrome
acute lymphocytic leukemia

acute myelogenous leukemia
activated partial thromboplastin time
basophil (type of white blood cell)
complete blood count

chronic lymphocytic leukemia
chronic myelogenous leukemia
differential count (white blood cells)
Epstein-Barr virus

eosinophil (type of white blood cell)
erythrocyte sedimentation rate; sedimentation rate
hemoglobin

hematocrit

hemolytic disease of the newborn
human immunodeficiency virus
immunoglobulins

idiopathic thrombocytopenia purpura
intravenous

lymphocytes

(Continued)
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Abbreviation

Meaning (Continued)

MCH

MCHC

MCV

mL, ml

PA

PCV

poly, PMN, PMNL
PT

PTT

RBC, rbc

segs

SLE

WBC, wbc

mean corpuscular hemoglobin; mean cell hemoglobin (average amount of
hemoglobin per cell)

mean cell hemoglobin concentration (average concentration of hemoglobin
in a single red cell)

mean cell volume (average volume or size of a single red blood cell; high
MCV = macrocytic cells; low MCV = microcytic cells)

milliliters

posteroanterior; pernicious anemia
packed cell volume
polymorphonuclear leukocyte
prothrombin time, physical therapy
partial thromboplastin time

red blood cell, red blood count
segmented neutrophils

systemic lupus erythematosus

white blood cell, white blood count

. It is time to review procedures, pharmacology, and abbreviations by completing
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Learning Activity 9-4.

/i
| i
ur e R T

The following activities provide review of the blood, lymph, and immune system terms intro-
duced in this chapter. Complete each activity and review your answers to evaluate your under-
standing of the chapter.

4

Learning Activity 9-1

" ~ | Identifying lymph structures

Fi

=

.

_. | Label the Jollowing illustration using the terms listed below.
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Area drained by
right lymphatic duct

Area drained by
thoracic duct

Submandibular node

Cervical node

Venule
Aggregated lymphatic

follicle (Peyer's patch)

Small

intestine
Cysterna chyli

Intestinal node

Large intestine

lliac node

Inguinal node

Red bone
marrow

Extracellular
fluid

Afferent
vessels

Venule
Cortex

Lymphatic vessel Capsule

Densely packed
B andT cells,
macrophages,
and plasma cells

Efferent
Artery vessel

blood capillary right lymphatic duct thoracic duct
left subclavian vein right subclavian vein thymus
lymph capillary spleen tonsil

lymph node

Check your answers by referring to Figure 9-5 on page 234. Review material that you did
not answer correctly.
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ing Activity 9-2

Building medical words

Use -osis (abnormal condition, increase) to build words that mean:

abnormal increase in RBCs

abnormal increase in WBCs

abnormal increase in lymphocytes

bl

abnormal increase in reticulocytes

Use -penia (deficiency, decrease) to build words that mean:

5. decrease in RBCs

6. decrease in WBCs

7. decrease in platelets

8. decrease in lymphocytes

Use -poiesis (formation, production) to build words that mean:

9. production of blood

10. production of white cells

11. production of platelets

Use immun/o (immune, immunity, safe) to build words that mean:

12. specialist in the study of immunity

13. study of immunity

Use splen/o (spleen) to build words that mean:

14. herniation of the spleen

15. destruction of the spleen

Build surgical words that mean:

16. excision of the spleen

17. removal of the thymus
18. destruction of the thymus

19. incision of the spleen

20. fixation of (a displaced) spleen
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ing |Activity | 9-3

Matching pathological, diagnostic, symptomatic,
and related terms

Match the following terms with the definitions in the numbered list.

active hemoglobinopathy lymphadenopathy
anisocytosts hemolysis myelogenous
artificial hemophilia normocylic
bacteremia hemostasis passive
exacerbations immunocompromised septicemia

graft rejection infectious mononucleosis titer

hematoma Kaposi sarcoma

periods of flare-up

2. any disorder due to abnormalities in the hemoglobin mole-
cule
3. presence of bacteria in blood, more as travelers, rather than a

blood infection

4. arrest of bleeding or circulation
5. type of immunity where memory cells are formed
6. malignancy of connective tissue commonly associated with
HIV
7. used to denote an erythrocyte that is normal in size
8. swollen or diseased lymph glands
9. term that denotes a weakened immune system
10. blood clotting disorder
11. common viral disorder caused by the Epstein-Barr virus
12. leukemia that affects granulocytes
13. type of immunity where memory cells are not transferred to

the recipient

14. immunity where medical intervention is required

15. destruction of erythrocytes with the release of hemoglobin

16. localized accumulation of blood in tissue; blood clot

17. destruction of a transplanted organ or tissue by the recipient’s

immune system

18. condition of marked variation in the size of erythrocytes
19. blood test that measures the amount of antibodies in blood
20. blood infection

Check your answers in Appendix A. Review any material that you did not answer correctly.

CORRECT ANSWERS X5 = % SCORE
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ing Activity 9-4

Matching procedures, pharmacology, and abbreviations

Match the following terms with the definitions in the numbered list.

anticoagulants hemostatics RBC
aspiration homologous RBC indices
autologous lymphadenography Shilling
differential lymphangiectomy thrombolytics
hematocrit Monospot WBC
1. drawing in or out by suction
2. measurement of packed erythrocytes in a whole blood sample
3. serologic test for infectious mononucleosis
4. used to prevent blood clot formation
5. leukocyte
6. term used to describe a transplantation from another individ-
ual
7. removal of a lymph vessel
8. mathematical calculation of the size, volume, and concentra-

tion of hemoglobin for an average RBC

9. definitive test for pernicious anemia

10. radiographic examination of lymph nodes

11. term used to describe a transfusion from the recipient’s own
blood

12. used to prevent or control bleeding

13. erythrocyte

14. used to dissolve blood clots

15. test to enumerate the distribution of WBCs in a stained blood
smear

Check your answers in Appendix A. Review any material that you did not answer correctly.

CORRECT ANSWERS ___ X 6.67 = % SCORE
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The two medical records included in the activities that follow use common clinical scenarios
to show how medical terminology is used to document patient care. Complete the terminol-
ogy and analysis sections for each activity to help you recognize and understand terms related

to the integumentary system.
-

f
Medical Record Activity 9-1
' | Discharge summary: Sickle cell crisis
»2

s

L ) .
g i iq Terminology

The terms listed in the chart come from the medical record Discharge Summary: Sickle Cell Crisis
that follows. Use a medical dictionary such as Taber’s Cyclopedic Medical Dictionary, the appen-
dices of this book, or other resources to define each term. Then review the pronunciations for
each term and practice by reading the medical record aloud.

S Definition

o ~ ambulating

R AM-btrlating
‘y‘; analgesia
| ?‘f an-il-JE-ze-

anemia
sy a-NE-me-a

.: >« crisis

KRIsis
CT scan

hemoglobin
HE-mo-glo-bin
e ileus

IL-e-us
infarction

in-FARK-shiin

morphine
MOR-fen

= (Continued)
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|‘.

Definition (Continued)

sickle cell
SIK-il SEL

splenectomy
sple-NEK-to-me
Vicodin
VI-ko-din

DISCHARGE SUMMARY: SICKLE CELL CRISIS
ADMITTING AND DISCHARGE DIAGNOSES:

(1) Sickle cell crisis
(2) Abdominal pain

PROCEDURES: Two units of packed red blood cells and CT scan of the abdomen

REASON FOR ADMISSION: This is a 46-year-old African-American man who reports a
history of sickle cell anemia, which results in abdominal cramping when he is in crisis. His
hemoglobin was 6 upon admission. He says his baseline runs 7 to 8. The patient states that
he has not had a splenectomy. He describes the pain as midabdominal and cramplike. He
denied any chills, fevers, or sweats.

HOSPITAL COURSE BY PROBLEM: (1) Sickle cell crisis. The patient was admitted to a
Medical/Surgical bed, and placed on oxygen and IV fluids. He received morphine for
analgesia, as well as Vicodin. At discharge his abdominal pain had resolved; however, he
reported weakness. He was kept for an additional day for observation.

(2) A CT scan was performed on the belly and showed evidence of ileus in the small
bowel with somewhat dilated small bowel loops and also an abnormal enhancement pattern
in the kidney. The patient has had no nausea or vomiting. He is moving his bowels without
any difficulty. He is ambulating. He even goes outside to smoke cigarettes, which he has
been advised not to do. Certainly, we should obtain some information on his renal function
and have his regular doctor assess this problem.

DISCHARGE INSTRUCTIONS: The patient has been advised to stop smoking and to see his
regular doctor for follow-up on renal function.
Analysis

Review the medical record Discharge Summary: Sickle Cell Crisis to answer the following
questions.

1. What blood product was administered to the patient?

2. Why was this blood product given to the patient?

3. Why was a CT scan performed on the patient?
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4. What were the three findings of the CT scan?

5. Why should the patient see his regular doctor?

Medical Record Activity 9-2

Discharge summary: PCP and HIV

Terminology

The terms listed in the chart come from the medical record Discharge Summary: PCP and HIV
that follows. Use a medical dictionary such as Taber’s Cyclopedic Medical Dictionary, the appen-
dices of this book, or other resources to define each term. Then review the pronunciations for
each term and practice by reading the medical record aloud.

Definition

alveolar lavage
al-VE-o-lar 14-VAZH

Bactrim
BAK-trim

bronchoscopy
brong-KOS-ko-pe

diffu_se
di-FUS

HIV

human immunodeficiency virus
im-u-no-de-FISH-én-se

infiltrate
IN-fil-trat

Kaposi sarcoma
KAP-G-s¢ sar-KO-mi

leukoencephalopathy
loo-ko-én-séf-a-LOP-a-the

multifocil
muil-ti-FO-kil

PCP

PMN

(Continued)
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(Continued)

Definition

Preumocystis carinii pneumonia
nu-mo-SIS-tis

ka-RI-ne-i nu-MO-ne-a

thrush

THRUSH

vaginal candidiasis

VAJ-in-al

kan-di-DI-a-sis

Di1SCHARGE SUMMARY: PCP AxD HIV
FINAL DIAGNOSES:

(1) Pneumocystis carinii pneumonia

(2) Human immunodeficiency virus infection

(3) Wasting

SOCIAL HISTORY: The patient’s husband is deceased from AIDS 1 year ago with

progressive multifocal leukoencephalopathy (PML) and Kaposi sarcoma. She denies any
history of intravenous drug use, transfusion, and identifies three lifetime sexual partners.

PAST MEDICAL HISTORY: The patient’s past medical history is significant for HIV and
several episodes of diarrhea, sinusitis, thrush, and vaginal candidiasis. She gave a history of a
10-pound weight loss. The chest x-ray showed diffuse lower lobe infiltrates, and she was
diagnosed with presumptive Pneumocystis carinii pneumonia and placed on Bactrim. She was
admitted for a bronchoscopy with alveolar lavage to confirm the diagnosis. The antiretroviral
treatment was reinitiated, and she was counseled as to the need to strictly adhere to her
therapeutic regimen.

DISCHARGE INSTRUCTIONS: Complete medication regimen. Return to the care of Dr.
Amid Shaheen.

Analysis

Review the medical record Discharge Summary: PCP and HIV to answer the following questions.

1. How do you think the patient acquired the HIV infection?

2. What were the two diagnoses of the husband?

3. What four disorders in the medical history are significant for HIV?

4. What was the x-ray finding?

5. What two procedures are going to be performed to confirm the diagnosis of PCP pneu-
monia?
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' Osteoporosis
Spinal Curvatures

Joint Disorders

Muscle Disorders
Muscular Dystrophy
Myasthenia Gravis

Oncology

Muscles
Attachments
Bones
Bone Types
Surface Features of Bones
Divisions of the Skeletal System
Joints or Articulations

Combining Forms
Skeletal System
Muscular System
Related Structures

Suffixes
Prefixes Right Knee Arthroscopy and Medial

Meniscectomy
Radiographic Consultation: Tibial
Diaphysis Nuclear Scan

Bone Disorders
Fractures
Infections
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m Locate and describe the structures of the musculoskeletal system.

m Recognize, pronounce, spell, and build words related to the musculoskeletal system.

m Describe pathological conditions, diagnostic and therapeutic procedures, and other
terms related to the musculoskeletal system.
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m Explain pharmacology related to the treatment of musculoskeletal disorders.

m Demonstrate your knowledge of this chapter by completing the learning and medical
record activities.

Key Terms

e

This section introduces important musculoskeletal system terms and their definitions. Word
analyses are also provided.

Definition
appendage Any body part attached to a main structure
a-PEN-dij Examples of appendages include the arms and legs.
articulation Place of union between two or more bones; also called joint
ar-tik-u-LA-shin
arthritis Inflammation of a joint; usually accompanied by pain, swelling
Ar-THRI-tis and, commonly, changes in structure

arthr: joint
-its: inflammation

cruciate ligaments

Types of arthritis include osteoarthritis, rhewmatoid arthritis, gouty
arthritis, and ankylosing spondylitis.

Ligaments that cross each other forming an X within the notch

KROO-she-at between the femoral condyles
CTUCL: CTOSS These ligaments help to prevent anterior-posterior displacement of
the articular surfaces and to secure the articulating bones when
standing.
hematopoiesis Production and development of blood cells, normally in the
hém-a-to-poy-E-sis bone marrow

hemat/o: blood
-poiesis: formation, production

meatus An opening or passage through any part of the body
me-A-tis

meat: opening, meatus
-us: condition; structure

 Anatomy and Physiology

e

The musculoskeletal system includes muscles, bones, joints, and related structures, such as the
tendons and connective tissue that function in the movement of body parts and organs.



Anatomy and Physiology 265

Muscles

Muscle tissue is composed of contractile cells or fibers that provide movement of an organ or
body part. Muscles contribute to posture, produce body heat, and act as a protective covering
for internal organs. Muscles make up the bulk of the body and have the ability to contract, to
relax, to be excited by a stimulus, and to return to their original size and shape. Regardless if
muscles are attached to bones or to internal organs and blood vessels, the primary responsi-
bility of muscles is movement. Apparent motion includes walking and talking. Less apparent
motions provided by muscles are the passage and elimination of food through the digestive
system, propulsion of blood through the arteries, and contraction of the bladder to eliminate
urine. Review Figure 10-1 to familiarize yourself with the names and locations of selected
muscles. These terms will appear when pathological conditions of muscles are discussed in
both the textbook and medical reports.
There are three types of muscle tissue in the body:

® Skeletal muscles, also called wvoluntary or striated muscles, are muscles whose action is
under voluntary control. Some examples of voluntary muscles are the muscles that
move the eyeballs, tongue, and bones. Except for cardiac muscle, all striated muscles
are voluntary.

Biceps brachii

Orbicularis oculi
Masseter

Sternocleidomastoid

Brachialis

Triceps

Trapezius brachii

Pectoralis Brachioradialis

major

Gluteus
maximus

Biceps femoris

Gastrocnemius

Soleus

N ——Achilles tendon
£ (‘1

/4 i)
W

Figure 10-1 Selected muscles of the body.
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¢ Cardiac muscle, found only in the heart, is unique for its branched interconnections,
and it makes up most of the wall of the heart. It shares similarities with both skeletal
and smooth muscles. Like skeletal muscle, it is striated, but it experiences rhythmic
involuntary contractions like smooth muscle.

® Smooth muscles (involuntary or visceral muscles) are muscles whose action are involuntary.
They are found principally in the visceral organs, the walls of arteries, the walls of respi-
ratory passages, and in the urinary and reproductive ducts. The contraction of smooth
muscle is controlled by the autonomic (involuntary) nervous system.

Figure 10-2 and Table 10-1 illustrate body movements produced by actions of muscles.
Most are identified in pairs and provide opposing functions.

Flexion Extension Adduction Abduction

Rotation
Dorsiflexion
& I sf \>Plantar flexion
Pronation Supination Eversion Inversion

Figure 10-2 Body movements produced by muscle action.
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This chart lists body movements and the muscles used to produce them. With the exception of rota-
tion, these movements are grouped in pairs of opposing functions.

Motion Action

Adduction Moves closer to the midline

Abduction Moves away from the midline

Flexion Decreases the angle of a joint

Extension Increases the angle of a joint

Rotation Moves a bone around its own axis

Pronation Turns the palm down

Supination Turns the palm up

Inversion Moves the sole of the foot inward

Eversion Moves the sole of the foot outward

Dorsiflexion Elevates the foot

Plantar flexion Lowers the foot (points the toes)
Attachments

Muscles attach to bones either by fleshy or fibrous attachments. In fleshy attachments, muscle
fibers arise directly from bone. Although these fibers distribute force over wide areas, they are
weaker than a fibrous attachment. In fibrous attachments, the connective tissue converges at
the end of the muscle to become continuous and indistinguishable from the periosteum.
When the fibrous attachment spans a large area of a particular bone, the attachment is called
an aponeurosis. Such attachments are found in the lumbar region of the back. In some
instances, this connective tissue penetrates the bone itself. When connective tissue fibers form
a cord or strap, it is referred to as a tendon. This localizes a great deal of force in a small area
of bone. Ligaments are composed of connective tissue and attach one bone to another.

. It is time to review muscle structures by completing Learning Activity 10-1.

Bones provide the framework of the body, protect internal organs, store calcium and other
minerals, and produce blood cells within bone marrow. Together with other soft tissue, most
vital organs are enclosed and protected by bones. For example, the bones of the skull protect
the brain; the rib cage protects the heart and lungs. In addition to support and protection, the
skeletal system carries out a number of other important functions. Movement is possible
because bones provide points of attachment for muscles, tendons, and ligaments. As muscles
contract, tendons and ligaments pull on bones and cause skeletal movement. Bone marrow,
found within the larger bones, is responsible for hematopoiesis, continuously producing
millions of blood cells to replace those that have been destroyed. Bones serve as a storehouse
for minerals, particularly phosphorus and calcium. When the body experiences a need for a
certain mineral, such as calcium during pregnancy, and a sufficient dietary supply is not avail-
able, calcium is withdrawn from the bones.
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Bone Types

The four principal types of bones are short bones, flat bones, irregular bones, and long bones:

® Short bones are somewhat cube-shaped. They consist of a core of spongy bone, also

known as cancellous bone, that is enclosed in a thin surface layer of compact bone.
Examples of short bones include the bones of the ankles, wrists, and toes.

Irregular bones include the bones that cannot be classified as short or long because of
their complex shapes. Examples of irregular bones include vertebrae and the bones of
the middle ear.

® Flat bones are exactly what their name suggests. They provide broad surfaces for muscu-

lar attachment or protection for internal organs. Examples of flat bones include bones

of the skull, shoulder blades, and sternum.

Long bones are found in the extremities of the body, such as the legs, arms, and fingers.

(See Figure 10-3.) The parts of a long bone include:

e The (1) diaphysis is the shaft or long, main portion of a bone.

® The two ends of the bones, the (2) distal epiphysis and (3) proximal epiphysis, have
a somewhat bulbous shape to provide space for muscle and ligament attachments
near the joints. The epiphyses (singular, epiphysis) are made up largely of (4) spongy
bone surrounded by a layer of compact bone. Red bone marrow is found within the
porous chamber of spongy bone. This marrow is richly supplied with blood and

(5) Articular cartilage

(3) Proximal
epiphysis —

(4) Spongy bone
(contains red marrow)

(7) Medullary cavity
(contains yellow marrow)

(6) Compact bone

— (8) Periosteum

(1) Diaphysis —|

(2) Distal .
epiphysis —

Figure 10-3 Longitudinal structure of a long bone.



Anatomy and Physiology 269

consists of immature and mature blood cells in various stages of development. In an
adult, the production of red blood cells (erythropoiesis) occurs in red bone marrow.
Red bone marrow is also responsible for the formation of white blood cells
(leukopoiesis) and platelets. Both ends of the epiphysis are covered by (5) articular
cartilage, a type of elastic connective tissue that provides a smooth surface for move-
ment of joints.

¢ In long bones, the bone shaft, or diaphysis, consists of (6) compact bone forming a
cylinder that surrounds a central canal called the (7) medullary cavity. This
medullary cavity, or marrow cavity, contains fatty yellow marrow in adults and consists
primarily of fat cells and a few scattered blood cells.

e The (8) periosteum, a dense, white, fibrous membrane, covers the remaining
surface of the bone. It contains numerous blood and lymph vessels and nerves. In
growing bones, the inner layer contains the bone-forming cells known as osteoblasts.
Because blood vessels and osteoblasts are located here, the periosteum provides a
means for bone repair and general bone nutrition. Bones that lose periosteum
through injury or disease usually scale or die. The periosteum also serves as a point
of attachment for muscles, ligaments, and tendons.

. It is time to review bone structures by completing Learning Activity 10-2.

Surface Features of Bones

Surfaces of bones are rarely smooth. Rather, they consist of projections, depressions, and open-
ings that provide sites for muscle and ligament attachment. They also provide pathways
and openings for blood vessels, nerves, and ducts. Various types of projections are evident
in bones, some of which serve as points of articulation. Surfaces of bones may be rounded,
sharp, or narrow or have a large ridge. Depressions and openings are cavities and holes in a
bone. The most common types of projections, depressions, and openings are summarized in

Table 10-2.
il A
(D
il

- i i

This chart lists the most common types of projections, depressions, and openings along with the
bones involved, descriptions, and examples for each. Becoming familiar with these terms will help you
identify parts of individual bones described in medical reports related to orthopedics.

Surface Type Bone Marking Description Example

Projections e Trochanter e \ery large, irregularly shaped e Greater trochanter of the femur
e Nonarticulating surfaces process found only on the femur
e Sites of muscle and e Tubercle Small, rounded process

Tubercle of the femur

ligament attachment e Tuberosity e |arge, rounded process e Tuberosity of the humerus
Articulating surfaces ¢ Condyle * Rounded, articulating knob e Condyle of the humerus
e Projections that * Head ® Prominent, rounded, articulating e Head of the femur

form joints end of a bone
Depressions e Foramen e Rounded opening through a bone e Foramen of the skull through
and openings to accommodate blood vessels which cranial nerves pass
e Sites for blood and nerves

vessel, nerve, and e Fissure e Narrow, slitlike opening e Fissure of the sphenoid bone

duct passage * Meatus e Canal-like passageway into a bone e External auditory meatus of the

temporal bone
e Sinus e Cavity or hollow space in a bone e Cavity of frontal sinus containing

a duct that carries secretions to
the upper part of the nasal cavity
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Divisions of the Skeletal System

The skeletal system of a human adult consists of 206 individual bones. However, only the major
bones are discussed. For anatomical purposes, the human skeleton is divided into the axial
skeleton and appendicular skeleton. (See Figure 10-4.)

Axial skeleton. The axial skeleton is divided into three major regions: skull, rib cage, and
vertebral column. It contributes to the formation of body cavities and provides protection for
internal organs, such as the brain, spinal cord, and organs enclosed in the thorax. The axial
skeleton is distinguished with bone color in Figure 10-4.

Skull. The bony structure of the skull consists of cranial bones and facial bones. (See Figure

Skull

Maxilla
Mandible

Ce 2 (1) Clavicle Pectoral
(2) Scapula girdle

(3) Humerus

Sternum
Ribs
Vertebral column

. (10) llium
(4) Radius—— (14) Sacrum
(5) Ulna (15) Coccyx (9) Pelvic
(12) Pubis girdle
if — (11) Ischium
(6) Carpals-{ »%& ) o
; (13) Symphysis k)
(7) Metacarpals ‘. pubis |

(8) Phalanges \ (16) Femur

|

= Patella

(17) Tibia

(18) Fibula R\
)

d “"i- (19) Tarsals
k| (20) Metatarsals

(21) Phalanges

Figure 10-4 Anterior view of the skeleton.
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10-5.) With the exception of one facial bone, all other bones of the skull are joined together
by sutures. Sutures are the lines of junction between two bones, especially of the skull, and are
usually immovable.

CRANIAL BONEs. Eight bones, collectively known as the cranium (skull), enclose and protect the
brain and the organs of hearing and equilibrium. Cranial bones are connected to muscles to
provide head movements, chewing motions, and facial expressions.

An infant’s skull contains membranous areas called fontanels or “soft spots” where the
bone-making process is not yet complete. Their chief function is to allow a small compression
of the skull during the delivery process. With age they ossify and become fixed.

The (1) frontal bone forms the anterior portion of the skull (forehead) and the roof of
the bony cavities that contain the eyeballs. One (2) parietal bone is situated on each side of

A

Squamosal suture (3) Coronal suture

(2) Parietal bone\ ™ /

(4) Temporal bone

(1) Frontal bone

(6) Ethmoid bone

(5) Sphenoid bone
Occipital bone

(9) Nasal bones

(10) Lacrimal bone

(11) Zygomatic bone

(12) Vomer

Figure 10-5 Bony structures of the skull. (A) Cranial bones. (B) Facial bones.
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the skull just behind the frontal bone. Together, they form the upper sides and roof of the
cranium. Each parietal bone meets the frontal bone along the (3) coronal suture. A single
occipital bone forms the back and base of the skull. It contains an opening in its base through
which the spinal cord passes. Two (4) temporal bones, one on each side of the skull, form part
of the lower cranium. Each temporal bone has a complicated shape that contains various cavi-
ties and recesses associated with the internal ear, the essential part of the organ of hearing. The
temporal bone projects downward to form the mastoid process, which provides a point of attach-
ment for several neck muscles. The (5) sphenoid bone, located at the middle part of the base
of the skull, forms a central wedge that joins with all other cranial bones, holding them
together. A very light and spongy bone, the (6) ethmoid bone, forms most of the bony area
between the nasal cavity and parts of the orbits of the eyes.

FaciaL BoNgs. All facial bones, with the exception of the (7) mandible (lower jaw bone), are
joined together by sutures and are immovable. Movement of the mandible is needed for speak-
ing and chewing (mastication). The (8) maxillae, paired upper jawbones, are fused in the
midline by a suture. They form the upper jaw and hard palate (roof of the mouth). If the
maxillary bones do not fuse properly before birth, a congenital defect called cleft palate results.
The maxillae (singular, maxilla) and the mandible contain sockets for the roots of the teeth.
Two thin and nearly rectangular bones, the (9) nasal bones, lie side by side and are fused
medially, forming the shape and the bridge of the nose. Two paired (10) lacrimal bones are
located at the corner of each eye. These thin, small bones unite to form the groove for the
lacrimal sac and canals through which the tear ducts pass into the nasal cavity. The paired
(11) zygomatic bones are located on the side of the face below the eyes and form the higher
portion of the cheeks below and to the sides of the eyes. The zygomatic bone is commonly
referred to as the cheekbone. The (12) vomer is a single, thin bone that forms the lower part of
the nasal septum.

Frontal
sinuses

Ethmoidal
sinuses

Maxillary
sinus

Sphenoidal
sinus

Figure 10-6 Paranasal sinuses.
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Other important structures, the paranasal sinuses, are cavities located within the cranial
and facial bones. As their name implies, the frontal, ethmoidal, sphenoidal, and maxillary
sinuses are named after the bones in which they are located. (See Figure 10-6.) The paranasal
sinuses open into the nasal cavities and are lined with ciliary epithelium that is continuous with
the mucosa of the nasal cavities. When sinuses are unable to drain properly, a feeling of being
“stuffed up” ensues. This commonly occurs during upper respiratory infections or with aller-
gies.

Thorax. The internal organs of the chest (thorax), including the heart and lungs, are enclosed
and protected by a bony rib cage. The thorax consists of 12 pairs of ribs, all attached to the
spine. (See Figure 10-7.) The first seven pairs, the (1) true ribs, are attached directly to the
(2) sternum by a strip of (3) costal cartilage. The costal cartilage of the next five pairs of ribs
is not fastened directly to the sternum, so these ribs are known as (4) false ribs. The last two
pairs of false ribs are not joined, even indirectly, to the sternum but attach posteriorly to the
thoracic vertebrae. These last two pairs of false ribs are known as (5) floating ribs.

(1) True ribs

(ribs 1-7)
Manubrium
(8) Costal cartilage
Body — (2) Sternum
Heart
Xiphoid
Lung process
Liver
(4) False ribs Stomach

(ribs 8-12)

(5) Floating ribs

Figure 10-7 Thorax.

Vertebral column. The vertebral column of the adult is composed of 26 bones called vertebrae
(singular, vertebra). The vertebral column supports the body and provides a protective bony
canal for the spinal cord. A healthy, normal spine has four curves that help make it resilient
and maintain balance. The cervical and lumbar regions curve forward, whereas the thoracic
and sacral regions curve backward. Abnormal curves may be due to a congenital defect, poor
posture, or bone disease. (See Figure 10-8.)

The vertebral column consists of five regions of bones, each deriving its name from its
location within the spinal column. The seven (1) cervical vertebrae form the skeletal frame-
work of the neck. The first cervical vertebra, the (2) atlas, supports the skull. The second cervi-
cal vertebra, the (3) axis, makes possible the rotation of the skull on the neck. Under the
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(1) Cervical
vertebrae

(4) Thoracic
vertebrae

(5) Lumbar
vertebrae

Sacral

vertebrae

Coccygeal

vertebrae

(2) Atlas

(1st cervical)
(3) Axis

(2nd cervical)

Spinous
process —

Lamina
Spinous

Transverse
.
process process
>—\—)‘ s

Transverse — ) :

rocess o

. Canal for
spinal cord

(8) Intervertebral Body

disk

Superior view
of vertebra

Foramen for
spinal nerve

(6) Sacrum

(7) Coccyx

Figure 10-8 Lateral view of the vertebral column.

seventh cervical vertebra are twelve (4) thoracic vertebrae, which support the chest and serve
as a point of articulation for the ribs. The next five vertebrae, the (5) lumbar vertebrae, are
situated in the lower back area and carry most of the weight of the torso. Below this area are
five sacral vertebrae, which are fused into a single bone in the adult and are referred to as the
(6) sacrum. The tail of the vertebral column consists of four or five fragmented fused verte-
brae referred to as the (7) coccyx.

Vertebrae are separated by flat, round structures, the (8) intervertebral disks, which are
composed of a fibrocartilaginous substance with a gelatinous mass in the center (nucleus
pulposus). When disk material protrudes into the neural canal, pressure on the adjacent nerve
root causes pain. This condition is referred to as herniation of an intervertebral disk, herniated
nucleus pulposus (HNP), ruptured disk, or slipped disk.

Appendicular skeleton. The appendicular skeleton consists of bones of the upper and lower
limbs and their girdles that attach the limbs to the axial skeleton. The appendicular skeleton
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is distinguished with blue color in Figure 10—4. The difference between the axial and appen-
dicular skeletons is that the axial skeleton protects internal organs, and provides central
support for the body; the appendicular skeleton enables the body to move. The ability to walk,
run, or catch a ball is possible because of the movable joints of the limbs that make up the
appendicular skeleton.

Pectoral (shoulder) girdle. The pectoral girdle consists of two bones, the anterior (1) clavicle
(collarbone) and the posterior (2) scapula (triangular shoulder blade). The primary function
of the pectoral girdle is to attach the bones of the upper limbs to the axial skeleton and
provide attachments for muscles that aid upper limb movements. The paired pectoral struc-
tures and their associated muscles form the shoulders of the body.

Upper limbs. The skeletal framework of each upper limb includes the arm, forearm, or hand.
Anatomically speaking, the arm is only that part of the upper limb between the shoulder and
elbow. Each limb or appendage consists of a (3) humerus (upper arm bone). The humerus
articulates with the (4) radius and (5) ulna at the elbow. The radius and ulna form the skele-
ton of the forearm. The bones of the hand include eight (6) carpals (wrist); five radiating (7)
metacarpals (palm); and ten radiating (8) phalanges (fingers).

Pelvic (hip) girdle. The (9) pelvic girdle is a basin-shaped structure that attaches the lower
limbs to the axial skeleton. Along with its associated ligaments, it supports the trunk of the
body, and provides protection for the visceral organs of the pelvis (lower organs of digestion
and urinary and reproductive structures).

Male and female pelves (singular, pelvis) differ considerably in size and shape but share
the same basic structures. Some of the differences are attributable to the function of the
female pelvis during childbearing. The female pelvis is shallower than the male pelvis but
wider in all directions. The female pelvis not only supports the enlarged uterus as the fetus
matures but also provides a large opening to allow the infant to pass through during birth.
Even so, female and male pelves are divided into the (10) ilium, (11) ischium, and (12) pubis.
These three bones are fused together in the adult to form a single bone called the innominate
(hip) bone. The bladder is located behind the (13) symphysis pubis; the rectum is in the curve
of the (14) sacrum and (15) coccyx. In the female, the uterus, fallopian tubes, ovaries, and
vagina are located between the bladder and the rectum.

Lower limbs. The lower limbs support the complete weight of the erect body and are subjected
to exceptional stresses, especially in running or jumping. To accommodate for these types of
forces, the lower limb bones are stronger and thicker than comparable bones of the upper
limbs. The difference between the upper and lower limb bones is that the lighter bones of the
upper limbs are adapted for mobility and flexibility; the massive bones of the lower limbs are
specialized for stability and weight bearing. There are three parts of each lower limb: the thigh,
the leg, and the foot.

The thigh consists of a single bone called the (16) femur. It is the largest, longest, and
strongest bone in the body. The leg is formed by two parallel bones: the (17) tibia and the (18)
fibula. The seven (19) tarsals (ankle bones) resemble metacarpals (wrist bones) in structure.
Lastly, the bones of the foot include the (20) metatarsals, which consists of five small long
bones numbered 1 to 5 beginning with the great toe on the medial side of the foot, and the
much smaller (21) phalanges (toes).

Joints or Articulations

To allow for body movements, bones must have points where they meet (articulate). These
articulating points form joints that have various degrees of mobility. Some are freely movable
(diarthroses), others are only slightly movable (amphiarthroses), and the remaining are
totally immovable (synarthroses). All three types are necessary for smooth, coordinated body
movements.
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Joints that allow movement are called synovial joints. The ends of the bones that
comprise these joints are encased in a sleevelike extension of the periosteum called the joint
capsule. This capsule binds the articulating bones to each other. In most synovial joints, the
capsule is strengthened by ligaments that lash the bones together, providing additional
strength to the joint capsule. A membrane called the synovial membrane surrounds the inside of
the capsule. It secretes a lubricating fluid (synovial fluid) within the entire joint capsule. The
ends of each of the bones are covered with a smooth layer of cartilage that serves as a cushion.

. It is time to review skeletal structures by completing Learning Activity 10-3.

o
~ Medical Word Elements

This section introduces combining forms, suffixes, and prefixes related to the musculoskeletal
system. Word analyses are also provided.

Element Meaning Word Analysis

COMBINING FORMS

Skeletal System

General
ankyl/o stiffness; bent, crooked ankyl/ osis (éng—ki—La—sis): immobility and stiffness of a joint

-0sis: abnormal condition; increase (used primarily with
blood cells)

Ankylosis may be the result of trauma, surgery, or disease and most
commonly occurs in rhewmatoid arthritis.

arthr/o joint arthr/itis (ArTHRI-tis): inflammation of a joint

-itis: inflammation

kyph/o hill, mountain kyph/osis (ki-FO-sis): humpback posture

-osis: abnormal condition; increase (used primarily with
blood cells)

lamin/o lamina (part of verte- lamin/ectomy (1am-i-NEK-t6-me): excision of the lamina
bral arch) -ectomy: excision, removal

Laminectomy is usually performed to relieve compression of the
spinal cord or to remove a lesion or herniated disk.

lord/o curve, swayback lord/osis (lor-DO-sis): swayback posture
-0sis: abnormal condition; increase (used primarily with
blood cells)
myel/o bone marrow; spinal myel/o/pathy (mi-6-LOP-i-the): any pathological condition
cord of the spinal cord

-pathy: disease
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orth/o

oste/o
ped/o

ped/i

scoli/o

thorac/o

Specific Bones

acromi/o

brachi/o

calcane/o

carp/o

cephal/o

cervic/o

clavicul/o

cost/o

crani/o

straight

bone

foot; child

crooked, bent

chest

acromion (projection
of scapula)

arm

calcaneum (heel
bone)

carpus (wrist bone)

head

neck; cervix uteri
(neck of uterus)

clavicle (collarbone)

ribs

cranium (skull)

orth/o/ped/ist (or-tho-PE-dist): physician who specializes in
the treatment of musculoskeletal disorders

ped: foot; child

—ist: specialist
Initially, an orthopedist corrected deformities and straightened
children’s bones. In today’s medical practice, however, the
orthopedist treats musculoskeletal disorders and associated structures
in persons of all ages.

oste/oma (0s-te-O-mi): benign bony tumor
-oma: tumor

ped/o/graph (PED-o-graf): imprint of the foot on paper

ped/i/cure (PI:]D-i-kﬁr): care of feet

scoli/osis (sko-le-O-sis): abnormal curvature of the spine
-osis: abnormal condition; increase (used primarily with
blood cells)

thorac/o/dynia (tho-rik-0-DIN-e-3): chest pain

-dynia: pain

acromi/al (ak-RO-me-al): relating to the acromion

-al: pertaining to, relating to
brachi/algia (bra-ke-AL-je-d): pain in the arm
-algia: pain

calcane/o/dynia (kél-kén-G—DiN—E—i): pain in the heel when
standing or walking

-dynia: pain
carp/o/ptosis (kar-pop-TO-sis): wrist drop
-ptosis: prolapse, downward displacement

cephal/ad (SEF-3-1ad): toward the head

-ad: toward

cervic/o/dynia (sér-vi-ko-DIN-6-4): pain or cramp of the
neck; also called cervical neuralgia

-dynia: pain
clavicul/ar (kl3-VIK-t-lar): pertaining to the clavicle

-ar: pertaining to, relating to

cost/ectomy (kos-TEK-to-me): excision or resection of a rib
-ectomy: excision, removal

crani/o/tomy (kra-ne-OT-0-mé): incision of the cranium
-lomy: incision

(Continued)
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dactyl/o

femor/o

fibul/o

humer/o

ili/o

ischi/o

lumb/o

metacarp/o

metatars/o

patell/o

pelv/i

pod/o

phalang/o

fingers; toes

femur (thigh bone)

fibula (smaller bone of
lower leg)

humerus (upper arm
bone)

ilium (lateral, flaring
portion of hip bone)

ischium (lower portion
of hip bone)

loins (lower back)

metacarpus (hand

bone)

metatarsus (foot bone)

patella (kneecap)

pelvis

foot

phalanges (bones of
fingers and toes)

dactyl/o/megaly (dak-ti-15-MEG-a-I€): abnormally large size
of fingers and toes

-megaly: enlargement

femor/al (FEM-or-il): pertaining to the femur

-al: pertaining to, relating to
fibul/o/calcane/al (f fb—ﬁ-lG—kil-KK—nE—il): pertaining to the
fibula and calcaneus

calcane: calcaneum (heel bone)

-al: pertaining to, relating to
humer/o/scapul/ar (hu-mér-0-SK AP-u-lar): concerning the
humerus and scapula

scapul: scapula (shoulder blade)

-ar: pertaining to, relating to
ili/o/pelv/ic (il-e-0-PEL-vik): concerning the iliac area of
the pelvis

pelv: pelvis

-ic: pertaining to, relating to
ischi/o/dynia (is-ke-0-DIN-6-d): pain in the ischium

-dynia: pain
lumb/o0/dynia (liim-bo-DIN-€-3): pain in the lumbar region
of the back; also called lumbago

-dynia: pain
metacarp/ectomy (mét-d-kir-PEK-to-me): surgical excision
or resection of one or more metacarpal bones

-ectomy: excision, removal
metatars/algia (mét—é—tir—SAL—jE—i): pain that emanates from
the heads of the metatarsus and worsens with weight bearing
or palpation

-algia: pain

patell/ectomy (pat-¢-LEK-to-me): removal of the patella
-ectomy: excision, removal

pelv/i/metry (pél-VIM-étre): act or process of determining

the dimension of the bony birth canal

-melry: act of measuring

pod/iatry (po-DI-i-tre): treatment and prevention of condi-
tions of the feet

-tatry: medicine, treatment
phalang/ectomy (fil-in-JEK-to-me): excision of one or more
phalanges

-ectomy: excision, removal
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pub/o

radi/o

spondyl/o
(used to
make words
about condi-
tions of
structure)

vertebr/o
(used to
make words
that describe
structure for
anatomy)

stern/o

tibi/o

pelvis bone (anterior
part of pelvic bone)

radiation, x-ray; radius
(lower arm bone on
thumb side)

vertebrae (backbone)

sternum (breastbone)

tibia (larger bone of
lower leg)

pub/o/coccyg/eal (pu-bo-kok-SIJ-€-il): pertaining to the
pubis and the coccyx

coceyg: coccyx (tailbone)

-eal: pertaining to, relating to
radi/al (RA-de-al): pertaining to the radius

-al: pertaining to, relating to

spondyl/itis (sp(‘)n-dil—i—tis): inflammation of the vertebrae

-itis: inflammation

inter/vertebr/al (in-tér—VERT—é-brél): relating to the area
between two adjacent vertebrae

inter-: between
-al: pertaining to, relating to

stern/ad (STER-nid): toward the sternum

-ad: toward
tibi/o/femor/al (tib-E—B-FEM-or—él) pertaining to the tibia
and femur

Jfemor: femur
-al: pertaining to, relating to

Muscular System

leiomy/o

muscul/o

my/o

rhabd/o

rhabdomy/o

smooth muscle
(visceral)

muscle

rod-shaped (striated)

rod-shaped (striated)
muscle

leiomy/oma (li-6-mi-O-m): tumor consisting principally of
smooth muscle tissue

-oma: tumor

muscul /ar (MUS-ku-lar): pertaining to muscles
-ar: pertaining to, relating to

my/oma (mi-O-mad): tumor containing muscle tissue

rhabd/oid (RAB-doyd): resembling a rod

-0id: resembling
rhabdomy/oma (rib-do-mi-O-ma): tumor composed of stri-
ated muscular tissue

-oma: tumor

Related Structures

chondr/o

cartilage

chondr/itis (kon-DRI-tis): inflammation of cartilage
-itis: inflammation

(Continued)
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fasci/o band, fascia (fibrous fasci/o/plasty (FASH-e-0-plis-te): surgical repair of fascia
membrane supporting -plasty: surgical repair
and separating
muscles)
fibr/o fiber, fibrous tissue fibr/oma (fi-BRO-mi): encapsulated tumor consisting of

fibrous connective tissue

-oma: tumor

synov/o synovial membrane, synov/ectomy (sin-6-VEK-to-m€): removal of a synovial
synovial fluid membrane

-ectomy: excision, removal
ten/o tendon ten/o/desis (tén-OD-é-sis): surgical binding or fixation of a
tendon
-desis: binding, fixation (of a bone or joint)
tend/o tend/o/plasty (TEN-do-plis-t€): surgical repair of a tendon
-plasty: surgical repair
tendin/o tendin/itis (tén-din-I-tis): inflammation of a tendon

-itis: inflammation

SUFFIXES
-asthenia weakness, debility my/asthenia (mi-is-THE-ne-a): muscle weakness and abnor-
mal fatigue
my: muscle
-blast embryonic cell my/o/blast (MT—B—blést): embryonic cell that develops into a
muscle cell
my/o: muscle
-clasia to break; surgical oste/o/clasia (6s—t€—6—KLK—zE-§1): surgical fracture of a bone
fracture to remedy a deformity; bony tissue absorption and destruc-
tion; also called osteoclasis
oste/o: bone
-clast oste/o/ clast (éS—tE—B—klést): device used to fracture a bone
to correct a deformity; large multinuclear cell formed in the
bone marrow of growing bones
-desis binding, fixation (of a arthr/o/desis (ir-thro-DE-sis): binding together of a joint
bone or joint) arthr/o: joint
-malacia softening chondr/o/malacia (kén—drB—mél-K—shE—é): softening of the
articular cartilage, usually involving the patella
chondr/o: cartilage
-physis growth epi/physis (é-PiF—i-sis): end of a long bone; upper, growing

part of a bone

epi-: above, upon
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-porosis

-scopy

PREFIXES

a-

sub-

supra-

porous

visual examination

without, not

under, below

above; excessive; supe-

rior

union, together, joined

oste/o/porosis (65—t€-6—p6—R6—sis): disorder characterized
by loss of bone density

oste/o: bone

Osteoporosis may cause pain, especially in the lower back; pathologi-
cal fractures; loss of stature; and various deformities.

arthr/o/scopy (ar-THROS-ko-pe): endoscopic examination
of the interior of a joint
arthr/o: joint

Arthroscopy is performed by inserting small surgical instruments to
remove and repair damaged tissue, such as cartilage fragments or
torn ligaments.

a/trophy (AT-ro-f€): wasting; decrease in size of an organ or
tissue

-trophy: development, nourishment

sub/patell/ar (stib-pa-TEL-ir): beneath the patella

patell: patella (kneecap)
-ar: pertaining to, relating to

supra/cost/al (soo—pré—KC)S—til): above the ribs
cost: ribs
-al: pertaining to, relating to

syn/dactyl/ism (sin-DAK-til-izm): fusion of two or more
fingers or toes

dactyl: fingers, toes
-ism: condition

=

. It is time to review medical word elements by completing Learning Activity 10-4.

2 Pathology
N

Joints are especially vulnerable to constant wear and tear. Repeated motion, disease, trauma,
and aging affect joints as well as muscles and tendons. Overall, disorders of the musculoskele-
tal system are more likely to be caused by injury than disease. Other disorders of structure and
bone strength—such as osteoporosis, which occurs primarily in elderly women—affect the
health of the musculoskeletal system.

For diagnosis, treatment, and management of musculoskeletal disorders, the medical
services of a specialist may be warranted. Orthopedics is the branch of medicine concerned with
the prevention, diagnosis, care, and treatment of musculoskeletal disorders. The physician
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who specializes in the diagnoses and treatment of musculoskeletal disorders is known as an
orthopedist. These professionals employ medical, physical, and surgical methods to restore func-
tion that has been lost as a result of musculoskeletal injury or disease. Another physician who
specializes in treating joint disease is the rheumatologist. Still another physician, the osteopathic
physician (DO), maintains that good health requires proper alignment of bones, muscles, liga-
ments, and nerves. Like the MD, osteopathic physicians combine manipulative procedures
with state-of-the-art methods of medical treatment, including prescribing drugs and perform-
ing surgeries.

Disorders involving the bones include fractures, infections, osteoporosis, and spinal curva-
tures.

Fractures

When a bone is broken, it is called a fracture. The different types of fractures are classified by
extent of damage. (See Figure 10-9.) A (1) closed, or simple, fracture is one in which the bone
is broken but no external wound exists. An (2) open, or compound, fracture involves a broken
bone and an external wound that leads to the site of fracture. Fragments of bone often
protrude through the skin. A (3) complicated fracture is one in which a broken bone has
injured some internal organ, such as when a broken rib pierces a lung. In a (4) comminuted
fracture, the bone has broken or splintered into pieces. An (5) impacted fracture occurs when
the bone is broken and one end is wedged into the interior of the other bone. An (6) incom-
plete fracture is when the line of fracture does not include the whole bone. A (7) greenstick
fracture occurs when one side of a long bone is broken and the other side is bent. It occurs in
children because their bones contain more collagen than adult bones and tend to splinter
rather than break completely. A (8) Colles fracture, a break at the lower end of the radius,
occurs just above the wrist. It causes displacement of the hand and usually occurs as a result of
flexing a hand to cushion a fall. A hairline fracture is a minor fracture in which all portions of
the bone are in perfect alignment. The fracture is seen on radiographic examination as a very
thin hairline between the two segments but not extending entirely through the bone.
Pathological (spontaneous) fractures are usually caused by a disease process such as a
neoplasm or osteoporosis.

Unlike other repairs of the body, bones sometimes require months to heal. Several
factors influence the rate at which fractures heal. Some fractures need to be immobilized
to ensure that bones unite soundly in a suitable position. In most cases this is achieved
with bandages, casts, traction, or a fixation device. Certain fractures, particularly those with
bone fragments, require surgery to reposition and fix bones securely, so that surrounding
tissues heal. In addition to promoting healing, immobilization prevents further injury and
reduces pain.

Some bones have a natural tendency to heal more rapidly than others. For instance, the
long bones of the arms usually mend twice as fast as those of the legs. Age also plays an impor-
tant role in bone fracture healing rate; older patients require more time for healing. In addi-
tion, an adequate blood supply to the injured area and the nutritive state of the individual are
crucial to the healing process.

Infections

Infection of the bone and bone marrow is called osteomyelitis. It may be acute or chronic. Bone
infections are primarily caused by pus-forming (pyogenic) bacteria. The disease usually begins
with local trauma to the bone causing a blood clot (hematoma). Bacteria from an acute infec-
tion in another area of the body find their way to the injured bone and establish the infection.

Most bone infections are more difficult to effectively treat than soft tissue infections.
Eventually, some bone infections result in destruction (necrosis) of the bone and stiffening, or
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(2) Open (3) Complicated (4) Comminuted

(5) Impacted (6) Incomplete (7) Greenstick (8) Colles fracture

Figure 10-9 Types of fractures.

freezing, of the joints (ankylosis). Osteomyelitis may be acute or chronic. With early treatment,
prognosis for acute osteomyelitis is good; prognosis for the chronic form of the disease is poor.

Paget disease, also known as osteitis deformans, is a chronic inflammation of bones, resulting
in thickening and softening of bones. It can occur in any bone but most commonly affects the
long bones of the legs, the lower spine, the pelvis, and the skull. This disease is found in the
population older than age 40. Although a variety of causes have been proposed, a slow virus
(not yet isolated) is currently thought to be the most likely cause.

Osteoporosis

Osteoporosis is a common metabolic bone disorder in the elderly, particularly in post-
menopausal women and especially women older than age 60. It is characterized by decreased
bone density that occurs when the rate of bone resorption (loss of substance) exceeds the rate
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of bone formation. Among the many causes of osteoporosis are disturbances of protein metab-
olism, protein deficiency, disuse of bones due to prolonged periods of immobilization, estro-
gen deficiencies associated with menopause, a diet lacking vitamins or calcium, and long-term
administration of high doses of corticosteroids.

Patients with osteoporosis commonly complain of bone pain, typically in the back, which
may be caused by repeated microscopic fractures. Thin areas of porous bone are also evident.
Deformity associated with osteoporosis is usually the result of pathological fractures.

Spinal Curvatures

Any persistent, abnormal deviation of the vertebral column from its normal position may cause
a spinal curvature. Three common deviations are scoliosis, kyphosis, and lordosis. (See Figure
10-10.)

An abnormal lateral curvature of the spine, either to the right or left, is called scoliosis.
Some rotation of a portion of the vertebral column may also occur. Scoliosis, or C-shaped curva-
ture of the spine, may be congenital, caused by chronic poor posture during childhood while the
vertebrae are still growing, or the result of one leg being longer than the other. Treatment
depends on the severity of the curvature and may vary from exercises, physical therapy, and
back braces to surgical intervention. Untreated scoliosis may result in pulmonary insufficiency
(curvature may decrease lung capacity), back pain, sciatica, disk disease, or even degenerative
arthritis.

An abnormal curvature of a portion of the spine is called kyphosis, more commonly
known as humpback or hunchback. Rheumatoid arthritis, rickets, poor posture, or chronic respi-
ratory diseases may cause kyphosis. Treatment consists of spine-stretching exercises, sleeping
with a board under the mattress, and wearing a brace to straighten the kyphotic curve; surgery
is rarely required.

An abnormal, inward curvature of a portion of the spine is called lordosis, more

Normal Scoliosis Kyphosis Lordosis

Figure 10-10 Spinal curvatures.



Pathololgy 285

commonly known as swayback. It may be caused by increased weight of the abdominal contents,
resulting from obesity or excessive weight gain during pregnancy. Kyphosis and lordosis also
occur in combination with scoliosis. Scoliosis also occurs in combination with kyphosis and
lordosis.

Arthritis, a general term for many joint diseases, is an inflammation of a joint usually accom-
panied by pain, swelling and, commonly, changes in structure. Because of their location and
constant use, joints are prone to stress injuries and inflammation. The main types of arthritis
include rheumatoid arthritis, osteoarthritis, and gouty arthritis, or gout.

Rheumatoid arthritis (RA), a systemic disease characterized by inflammatory changes in
joints and their related structures, results in crippling deformities. (See Figure 10-11.) This
form of arthritis is believed to be caused by an autoimmune reaction of joint tissue. It occurs
most commonly in women between ages 23 and 35 but can affect people of any age group.
Intensified aggravations (exacerbations) of this disease are commonly associated with periods
of increased physical or emotional stress. In add