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Preface

very career in health care begins with learning the vast and challenging language of medical termi-

nology. Without adequate learning and teaching resources, it can be an overwhelming challenge for

students and faculty. This new edition of Medical Terminology: An Illustrated Guide meets that chal-
lenge with a clear organizational scheme, full-color illustrations with a strong clinical focus, a wide array of
effective pedagogical features, a variety of activities, and useful ancillaries to make teaching and learning more
effective. Because the content is so accessible and logically organized, the text can be used as part of class-
room instruction, for independent study, or for distance learning.

Organization and Approach

Medical Terminology: An Illustrated Guide takes a stepwise approach to learning the language of medical ter-
minology. Part 1 describes how medical terms are built, and Part 2 introduces body structure, disease, and
treatment. These chapters should be studied before proceeding to Part 3, which describes each of the body
systems. Individual chapters also build on knowledge in stages, with Key Terms sections listing those terms
most commonly used and specialized terms included in a later section entitled Supplementary Terms. The
latter terms may be studied according to time available and student needs.

Each chapter opens with a chapter outline and a list of student objectives—goals to be accomplished by
the completion of the chapter. In Part 3, the chapters begin with an overview of the normal structure and
function of the system under study, followed by a list of key terms with definitions (the roots used in the ac-
companying chapter exercises are included in these definitions). Word parts related to each topic are then
presented and illustrated, along with exercises on the new material. Next, there is an overview of clinical in-
formation pertaining to the system, also followed by a list of key terms with definitions. Many chapters con-
tain displays that unify and simplify material on specific topics.

New to this edition is information on complementary and alternative medicine and special interest boxes
with information on word derivations and usage.
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i X ide shows you how
This User’s Guide s

to work for you.

1S ID esente naco 0g1( al manner. I }l()Ileth [)I()Illll‘lClathl‘lS are 1IlC1l1ded Wltll
Tel‘mlnolog

all new terms.

Key Terms include the most
commonly used words.

Supplementary Terms
list more specialized words.

Supplementary Terms
NORMAL STRUCTURE Anp FUNCTION

bolus Amass, such as the rounded mass of food that is swalloweq

BO-lus

cardia The part of the Stomach near the esophagus, nameq for its closeness
KAR-de-q to the heart

chyme The semiliquid partially digested food that moves from the stomach
kim into the small ingestine

defecation The evacuation of feces from the rectum

def-e-KA-shun

deglutition Swallowing

deg-1T-TISH.un

duodenal bulh The part of the duodenum near the pylorus; the first heng (flexure)
of the duodenum

duodenal papilla The raised area where the common, bile duct anq pancreatic duct

enter the duodenum (see Fig, 12-10); papilla of Vager (FA-ter)
8reater omentum Afold of the peritoneum that extends from the Stomach over the
0-MEN-tum

abdominal organs

. inent
o mmon terms. | list medical terms pertin
reviations for co inical Terms list m. . .
Abb Key Cli to the body system under discussion.

e o O e nta Key Clinical Terms
\l iSO \f are
et T case ractivity & 1D fiple SO Jnal

§ a - Ml \ int
A et et e e Neurolog < T, o et DISORDERS

N i ater N =
e o oo S gt wew S AIDS fraiture of the immune system caused by infection with HIV (human

ymic N evol .
ALS Auton© uditory

immunodeﬁcxency virus). The virys infects certain T cells and thus

o interferes with immunity,
el allergen A substance that causes an allergic Tesponse
ry € AL-er-jen
eroto! allergy Hypersensilivi[y
ischef AL-er-je
e
8 o A anaphylactic reaction An exaggerated allergic reaction 1o 4 foreign substance (root phylaxis
UMN Visud evoke! an-a-fi-L AK-tif means “protection”), |y may lead to death caused by circulatory col-
Di39“°l ;iSO rders . VEP lapse, and Tespiratory distress if untreated. Also calleq anaphylaxis,
e .
oM enl DO el lectt® anemia roseftency in the amount of hemoglopin g s blood; may resul;
oeep“ﬂe“cepha\"g a-NE-nié-q from blood loss, malnutrition, a hereditary, defect, environmenal fac.
ot ‘; Eled analogP ety disorde’ tors, and other causes
N
EE Ceneraized angioedema Alocalized edema with Jarge piyes (wheals) similar (o urticarig
an-je-o-¢-DE-mq Involving deeper layers of the skin and subcutaneous tissye.




USER'S GUIDE

SPECIAL INTEREST BOXES

in i i derivations
Special interest boxes appear throughout the book and contain information on word

and usage.

ur M 9) Yo tion Wi fumic SU calis-
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BOX 5-1 Cutting the Job in Half

A beginning student in medical science may be In addition, many of the blood vessels and

surprised by the vast number of names and terms  nerves in a region have the same name, The
that he or she s required to learn. This responsi-  radial artery, radial vein, and radial nerve are
bility is lightened somewhat by the fact that we parallel, and all are located along the radius of
are bilaterally symmetrical. That is, aside from the forearm. Vessels are commonly named for
some internal organs such as the liver, spleen, the organ they supply: the hepatic artery and
stomach, pancreas, and intestine, nearly every- vein of the liver, the pulmonary artery and vein

thing on the right side can be found on the left as of the lungs, the renal artery and vein of the
well. The skeleton can be figuratively split down kidney.

the center, giving equal structures on hoth sides No one could say that the learning of

of the midline. Many blood vessels and nerves are  medical terminology is a snap, but it could
paired. This cuts the learning in half. be harder!

DISPLAYS

i i nd reviews.
Displays organize information on specific topics and serve as references and
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TEST

ABBREVIATION DESCRIPTION
RBC

red blood cell count number of red blood cells per pL (cubic millimeter)
_ of blood
white blood cell count WBC number of white bloog cells per cubic millimeter
of blood
differential count Diff

relative percentage of the different types of

leukocytes

hematocrit (Fig 10-6) Ht, Het, crit relative percentage of Packed red cells in a given
volume of blood
packed cell volume PCV hematocrit
hemoglobin Hb, Hgb al
3 mount of hemoglobin in 9/dL (100 mL) of blood
mean corpuscular volume MCV volume of an average red cell 2
mmean corpuscular hemoglobin MCH average weight of hemoglobin in red cells

mean corpuscular hemoglobin MCHC in i
! average concentration of hemoy lobin i
Concentration cells Jennmedblood

erythrocyte sedimentation rate ESR rate of settling of erythrocytes per unit of time;
used to detect infection or inflammation

complete blood count CBC series of tests including cell counts, hematocrit,
hemoglobin, and cell volume measurements
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FULL-COLOR ARTWORK AND PHOTOS
Beautiful full-color art throughout the book brings the content to life and illustrates

the most important information.
Ilustrations bring complex
information to life.
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CASE STUDIES

Case studies i
ies illu :
T esctlr]a;te termmology in the context of a medi
y questions e S edical report.
in the cases.

Case Studies

Case Study 21-1: Basal Cell Carcinoma (BSC)

KB.,a 32-year-old fitness instructor, had noticed a “tiny fhard lump” at the Pase of her left mostril while
cleansing her face. The lesion had been present for about 2 ‘months when she consulted & dermatolo-
gist. She had recently " oved north from Florida, where “he had worked as a lifeguard: She thought the
lump might have been triggered by the regular tanning salon sessions she ‘had used to retain her tan be-
cause it did not resemble the acne pustules, blackheads, o —esulting scars of her adolescent years.
Although dermabrasion had removed the obvious acne scars and left several areas of dense skin, this.
Tump was brown-pigmented and different. K.B. was afraid it might bea ‘malignant melanoma. On ex-
amination, the dermatologist noted asmall pearly-white nodule at the lower portion of the left ala (outer
flared portion of the nostril). There were no other lesions on her face or neck-

A plastic surgeon excised the lesion and was able t0 re-approximate the wound edges without a full-
thickness skin graft. The pathology report ‘dentificd the lesion asa basal cell carcinoma with clean mar-
gins of normal skin and subcutaneous tissue and stated that the entire lesion had been excised. K.B. was
advised to wear SPF 30 sun protection on her face at all imes and to avoid excessive sun exposure and

tanning salons.

Case Study 21-2: Cutaneous Lymphoma

LC..a52-year-old female rescarch chemist, has hada history of T-cell lymphoma for 8 years. She was
initially treated with systemic chemotherapy with methotrexate until she contracted stomatitis- Con-
tinued therapy with topical chemotherapeutic agents brought some measurable improvement. She also

c )
d. :i‘jrbg;c reaction
€ derm, ock tanning Jo,
— 27 atophytosis - €Oy
- The character;

had a history of hidradenit @ stic o
s recent physical examination showed diffuse erythroderma with scaling and hyperkeratos's, PIuS Lerms for these | € pimples of o]
alopecia. She had painful leukoplakia and ulcerations ' the mouth and tongue. L.C. w28 hospitalized 2 vesicles ang Jestons are; olescent acne 4y,
and given LW COUTSES of topical chemotherapy: She was referred 10 Dental Medicine for treatment of o Pustules ang ,{,’?’P"mﬂmes € Whiteheads ang
the oral lesions and. discharged in stable condition with an appointment for follow-up in 4 weeks. Her @ Pustules and Isters blackheads Th
discharge medications included hydrocortisone ointment 2% (O affected lesions @ hs. Keralyt gel bid o ;”"“go and m, ‘Omedones - The medica)
for the hyperkeratosis, and Dyclone and ‘Benadryl for her mouth ulcers Prr- o - luruncle ang 522:125

- Which sk;; ceous cys
Case Study 21-3: Pressure Ulcer 2 basal el e 53 overgro

. i Wi .

LN, an elderly woman in failing health, had recently moved in with her daughter after et hospital- o Kaposi sarcomg th of pigment_progy;

I~ ucing epiderma) ey

s:

Pphoma

ization for a stroke- The daughter reported 10 the home care nurse that her mother had minimal ap-
petite, was confused and Sisariented, and had developed 2 Dlister on her lower back since she had been
confined to bed- The nurse noted that LN had lost weight since Ter last visit and that her skin was dry
with poor skin turgor. She was wearing an “adult diaper,” which was wet. After examining LN’s
sacrum, the nurse noted a nickel-sized open area, 2 cm in diameter and 1 cm in depth (stage 11 pres-
sure ulcer), with @ 0.5-cm reddened surrounding area with no drainage. 1.N. moaned when the nurse
palpated the lesion: The nurse also noted eddened areas on LN-s elbows and heels.

The nurse provided L.N.’s daughter \with instructions for proper skin care. incontinence Manage-
ment, enhanced nutrition, and frequent repositioning o prevent pressure ischemia to the prominent
body areas. However, 6 months later LN pressure ulcer had deteriorated 0 2 class 111 She was hos-
pitalized under the care of a plastic surgeon and wound-ostomy care nurse: SUrgety “was scheduled to
debride the sacral wound and close it with a full-thickness skin graft taken from her thigh. L.N. was

Y
ditje,
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FLASHCARDS

A set of flashcards is included to help you maximize your study time.
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Chapters 1 through 5, Part 1, present

the basics of medical terminology and
body structure. Chapters 6 through 8,
Part 2, deal with disease and treatment.
These beginning chapters form the
basis for the chapters on the individual

body systems, Part 3.
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Chapter Review

Case Study
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Objectives

After study of this chapter you should be able to:

Explain the purpose of medical terminology.

Define the terms root, suffix, and prefix.

Explain what combining forms are and why they are used.

Name the languages from which most medical word parts are derived.
Pronounce words according to the pronunciation guide used in this text.

9 G

Analyze a case study with regard to some concepts of medical terminology.
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edical terminology is a special vocabulary used by health care professionals for effective and accu-

rate communication. Because it is based mainly on Greek and Latin words, medical terminology is

consistent and uniform throughout the world. It is also efficient; although some of the terms are
long, they often reduce an entire phrase to a single word. The one word gastroduodenostomy, for example,
stands for “a communication between the stomach and the first part of the small intestine” (Fig. 1-1).

The medical vocabulary is vast, and learning it may seem like learning the entire vocabulary of a foreign
language. Moreover, like the jargon that arises in all changing fields, it is always expanding. Think of the
terms that have been added to our vocabulary with the development of computers, such as software, megabyte,
search engine, e-mail, chat room. The task seems overwhelming, but there are methods that can aid in learn-
ing and remembering words and can even help in making informed guesses regarding the meanings of unfa-
miliar words. Most medical terms can be divided into component parts—roots, prefixes, and suffixes—that
maintain the same meaning whenever they appear. By learning these meanings, you can analyze and re-
member many words.

Word Parts

The fundamental unit of each medical word is the root. This establishes the basic meaning of the word and
is the part to which modifying prefixes and suffixes are added.

A suffix is a short word part or series of parts added at the end of a root to modify its meaning. In this book
suffixes are indicated by a dash before the suffix, such as -itis.

A prefix is a short word part added before a root to modify its meaning. In this book prefixes are indicated
by a dash after the prefix, such as pre-. Shown diagrammatically:

Prefix | — | Root |—— | Suffix

Prefix Root Suffix

Words are formed from roots, prefixes, and suffixes. Word

e Stomach

Duodenum Duodenal
anastomosis

>

FIGURE 1-1. Gastroduodenostomy
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w )
°\\ Kidney
i LA ———Ureter

’)\ Bladder

Z Urethra

FIGURE 1-2. The Greek root nephr and the Latin root ren are
used to refer to the kidney, an organ of the urinary system.

The simple word learn can be used as a root to illustrate. If we add the suffix -er to form learner, we have “one
who learns.” If we add the prefix re- to form relearn, we have “to learn again.”

Not all roots are complete words. In fact, most medical roots are derived from other languages and are
meant to be used in combinations. The Greek word kardia, for example, meaning “heart,” gives us the root
cardi. The Latin word pulmo, meaning “lung,” gives us the root pulm. In a few instances, both the Greek and
Latin roots are used. We find both the Greek root nephr and the Latin root ren used in words pertaining to
the kidney (Fig. 1-2).

Note that the same root may have different meanings in different fields of study. The root myel means
“marrow” and may apply to either the bone marrow or the spinal cord. The root scler means “hard” but may
also apply to the white of the eye. Cyst means “a filled sac or pouch” but also refers specifically to the urinary
bladder. You will sometimes have to consider the context of a word before assigning its meaning.

Compound words contain more than one root. The words eyeball, bedpan, frostbite, and wheelchair are ex-
amples. Some compound medical words are cardiovascular (pertaining to the heart and blood vessels), uro-
genital (pertaining to the urinary and reproductive systems), and lymphocyte (a white blood cell found in the
lymphatic system).

Combining Forms

When a suffix beginning with a consonant is added to a root, a vowel (usually an o) is inserted between the
root and the suffix to aid in pronunciation.
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Root |— | O |— | Suffix

Y

Root O | Suffix

A combining vowel may be added between a root and a suffix. Word

Thus, when the suffix -logy, meaning “study of,” is added to the root neur, meaning “nerve or nervous sys-
tem,” a combining vowel is added:

neur + o + logy = neurology (study of the nervous system)

Roots shown with a combining vowel are called combining forms.

Root |— | O
N J
Y
Root | O
A root with a combining vowel is often called a combining form. Combining form

In this text, roots are given with their most common combining vowels added after a slash and are referred
to simply as roots, as in neur/o. A combining vowel usually is not used if the ending begins with a vowel.
The root neur is combined with the suffix -itis, meaning “inflammation of,” in this way:

neur + itis = neuritis (inflammation of a nerve)

There are some exceptions to this rule, particularly when pronunciation or meaning is affected, but you
will observe these as you work.

Word Derivations

As mentioned, most medical word parts come from Greek (G) and Latin (L). The original words and their
meanings are included in this text only occasionally. They are interesting, however, and may aid in learning.
For example, muscle comes from a Latin word that means “mouse” because the movement of a muscle under
the skin was thought to resemble the scampering of a mouse.

The coccyx, the tail end of the spine, is named for the cuckoo because it was thought to resemble
the cuckoo’s bill (Fig. 1-3). For those interested in the derivations of medical words, a good medical dictionary
will provide this information. Several such books are listed in the bibliography at the end of this text.

Pronunciation

Phonetic pronunciations are provided in the text at every opportunity, even in the answer keys. Take ad-
vantage of these aids. Repeat the word aloud as you learn to recognize it in print. Be aware that word parts
may change in pronunciation when they are combined in different ways. The following pronunciation guide-
lines apply throughout the text.
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Atlas
(1st cervical)

Axis
(2nd cervical)

Transverse
process

Intervertebral
disk

Body
(centrum)
of vertebra

Spinous
process

Foramen for

Sacrum

Coccyx
FIGURE 1-3. The coccyx of the spine looks like the bill of a cuckoo. (Reprinted

with permission from Cohen BJ, Wood DL. Memmler’s The Human Body in
Health and Disease. 9th Ed. Philadelphia: Lippincott Williams & Wilkins, 2000.)

A vowel (a, e, i, 0, u) gets a short pronunciation if it has no pronunciation mark over it, such as:
a as in hat
e as in met
ias in bin
0 as in some
u as in run
A short line over the vowel gives it a long pronunciation:
a as in say
easin tea
iasin lie
0 as in hose
u as in sue
The accented syllable in each word is shown with capital letters.
Note that pronunciations may vary from place to place. Only one pronunciation for each word is given
here, but be prepared for differences.
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L e Ectons L

When pronunciations are included in a text, itis  syllables. The adjective is usually pronounced

sometimes difficult to know which pronuncia- with the accent on the second syllable (se-RE-
tion of a term to use. Pronunciations may vary bral), but in cerebrum (SER-e-brum) and cere-
from country to country, even in different regions ~ brospinal (ser-e-bro-SPI -nal), the accented
of the same country. Think how easy it is to dis- syllable differs.
tinguish a southern accent and one from the The name for the first part of the small in-
midwest or northeastern United States. The gen-  testine (duodenum) is often pronounced
eral rule is to include the most common pro- du-o0-DE-num, although the pronunciation
nunciation. du-O-de-num is also acceptable. When ex-
The word gynecology is usually pronounced treme, some alternate pronunciations can
with a hard g in the United States, but in many sound like a foreign language. The word we
areas a soft g is used, as in jin-e-KOL-0-je. pronounce as SKEL-e-tal is pronounced in
Words pertaining to the cerebrum (largest part some other English-speaking countries as
of the brain) may have an accent on different ske-LE-tal.

Soft and Hard cand g

A soft ¢, as in racer, will be written as s (RA-ser). A hard ¢, as in candy, will be written as k (KAN-de). A soft
g, as in page, will be written as j (paj). A hard g, as in grow, will be written as g (gro).

Silent Letters and Unusual Pronunciations

A silent letter or unusual pronunciation can be a problem, especially if it appears at the start of a word that
you are trying to look up in the dictionary. See Table 1-1 for some examples.

The combinations in Table 1-1 may be pronounced differently when they appear within a word, as in apnea
(AP-ne-a), meaning cessation of breathing; nephroptosis (nef-rop-TO-sis), meaning dropping of the kidney;
prognosis (prog-NO-sis), meaning prediction of the outcome of disease.

Symbols

Symbols are commonly used in case histories as a form of shorthand. Some examples are (L) and R’ for
left and right; 1 and | for increase and decrease. A list of common symbols appears in Chapter 7 and in
Appendix 1.

Abbreviations

Like symbols, abbreviations can save time, but they can also cause confusion if they are not universally un-
derstood. Usage varies in different institutions, and the same abbreviation may have different meanings in
different fields. An acronym is an abbreviation formed from the first letter of each word in a phrase. Some
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TABLE 1-1 Silent Letters and Unusual Pronunciations

LETTER(S) PRONUNCIATION EXAMPLE DEFINITION OF EXAMPLE

ch k chemical pertaining to chemistry
KEM-i-kl

dys dis dystrophy poor nourishment of tissue
DiS-tro-fe

eu u euphoria exaggerated feeling of well-being
u-FOR-e-a

gn n gnathic pertaining to the jaw
NATH-ik

ph f pharmacy a drug dispensary
FAR-ma-se

pn n pneumonia inflammation of the lungs
na-MO-né-a

ps s pseudo- false
SU-do

pt t ptosis dropping
TO-sis

rh r rheumatic pertaining to rheumatism, a disorder of
ru-MAT-ik muscles and joints

X z xiphoid pertaining to cartilage attached to the
ZIF-oyd sternum

everyday acronyms are ASAP (as soon as possible) and ATM (automated teller machine). In computerese,
RAM stands for “random access memory.” Acronyms have become popular for saving time and space in nam-
ing objects, organizations, and procedures. Only the most commonly used abbreviations are given. These are
listed at the end of each chapter, but a complete alphabetical list appears in Appendix 2. An abbreviation dic-
tionary also is helpful.

Words Ending In x

When a word ending in x has a suffix added, the x is changed to a g or a c. For example, pharynx (throat) be-
comes pharyngeal (fa-RIN-je-al), to mean “pertaining to the throat”; coccyx (terminal portion of the verte-
bral column) becomes coccygeal (kok-SIJ-e-al), to mean “pertaining to the coccyx”; thorax (chest) becomes
thoracotomy (thor-a-KOT-o0-me) to mean “an incision into the chest.”

Suffixes Beginning With rh

When a suffix beginning with rh is added to a root, the r is doubled:
hem/o (blood) + -rhage (bursting forth) = hemorrhage (a bursting forth of blood)
men/o (menses) + -thea (flow, discharge) = menorrhea (menstrual flow)



