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 Preface

Knowledge of medical terminology is fundamental to a 
wide variety of healthcare fields. This book is designed 

to satisfy the basic learning requirements needed to practice 
in any health career setting. In the course of your training 
and future careers, you will need to learn thousands of new 
terms. The job might be overwhelming if not for learning 
the skills of dividing the words into their component parts. 
These roots, suffixes, and prefixes appear over and over 
in different terms but retain the same meanings. Knowing 
these meanings will help you define and remember a host 
of words. This process is like using a set of building blocks 
to assemble different structures. Using a more scientific 
example, it’s like using the four bases in DNA to code for 
all the amino acids needed to make proteins.

After the introductory sections, each chapter begins 
with an illustrated overview of a specific body system with 
definitions of the key terms related to that system. Tables 
of word parts and exercises on using them follow. Turn-
ing to the abnormal, a section on diseases and treatments 
is included, followed by definitions of relevant key terms. 
The section of supplementary terms includes words and 
phrases that are “good to know” if time allows or if some-
one is particularly interested in that specialty. The sequence 
of the systems chapters differs slightly from that found in 
traditional anatomy and physiology books. The organiza-
tion emphasizes their clinical importance, starting with the 

cardiovascular, respiratory, and digestive systems and con-
tinuing with systems treated in more specialized fields, such 
as the urinary, reproductive, and musculoskeletal systems. 
The chapters can be taken out of order once the introduc-
tory units are completed.

We have tried to make this book easy to use and full 
of reinforcing drills. We have also included many phonetic 
pronunciations so you can recognize technical terms when 
they are spoken and can comfortably use them yourself. 
The online student learning resources offer many additional 
activities and an audio glossary. Each chapter is enlivened 
with a short opening case study. These may have some 
words and abbreviations that are unfamiliar to you, espe-
cially at the start of the book. They are included to spark 
your interest in the chapter material, and give you a sense 
of medical situations and language. Don’t be concerned 
if you don’t understand them completely. Return to them 
after you study the chapter, or even later chapters, and see if 
they are more understandable.

You are probably at the beginning of a long journey 
to gain accomplishment in your chosen field. We hope that 
this book will aid you in that endeavor and provide a basis 
on which to build your career.

—Barbara Cohen 
—Ann DePetris
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Learning Objectives
After study of this chapter you should be able to:

 1    Describe the composition of the blood  
plasma. p206

 2     Describe and give the functions of the three 
types of blood cells. p206

 3     Differentiate the five different types of 
leukocytes. p208

 4     Explain the basis of blood types. p209
 5     Define immunity, and list the possible sources 

of immunity. p211
 6     Identify and use roots and suffixes pertaining 

to the blood and immunity. p214

 7     Identify and use roots pertaining to blood  
chemistry. p216

 8     List and describe three major disorders of the  
blood. p217

 9     Describe the major tests used to study  
blood. pp217

10     List and describe three major disorders of the 
immune system. p221

11    Interpret abbreviations used in blood studies. p227
12     Analyze medical terms in several case studies 

involving the blood. pp205, 234

Case Study: Nurse Anesthetist M.R. with Latex Allergy

Chief Complaint
M.R., a 36-year-old certified registered 
nurse anesthetist (CRNA), noticed that her 

hands had a red patchy rash when she 
removed her gloves following cases in 
the OR. They began to itch after a few 
minutes of donning the gloves, so she 
figured she might have developed an 

allergy to the latex they contained. When she began to have 
a runny nose and itchy swollen eyes, she was worried and 
sought medical advice from her primary care physician, who 
referred her to an allergist.

Examination
The allergist examined M.R.’s hands and observed a localized 
red crusty rash that stopped at the wrists. There were a few 
blisters spread over the hand region. Along with the exami-
nation, a history indicated M.R. had noticed the contact 
dermatitis for a while when she wore powdered latex gloves 
in the OR, and she more recently had noted generalized 

allergic symptoms during surgical cases. During a recent 
case, she experienced some tachycardia, urticaria (hives) 
and rhinitis when she came in contact with latex gloves.

Clinical Course
M.R. was diagnosed with a type I hypersensitivity, IgE,  
T cell-mediated latex allergy, as shown by both immuno-
logic and skin-prick tests. Although M.R. is a CRNA, she 
was educated on the course of latex allergies. She was 
reminded that there is no cure and that the only way to 
prevent an allergic reaction is to avoid coming into con-
tact  with latex.

This chapter describes the composition and charac-
teristics of blood, the life-sustaining fluid that circulates 
throughout the body. A discussion of immunity is included 
because many components of the immune system are carried 
in the blood. M.R.’s case of allergy is an example of immuno-
logic hyperactivity. One of the symptoms, tachycardia, was 
discussed in Chapter 9 and rhinitis will be introduced in the 
next chapter on the respiratory system.

Blood and Immunity
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FO R YO UR REFERENCE
Blo o d  c e lls

Cell Type
Number Per Microliter  
of Blood  Description  Function

Erythrocyte (red blood cell)  5 million  Tiny (7 mcm diameter), bicon-
cave disk without nucleus 
(anuclear)

Carries oxygen bound to hemo-
globin; also carries some carbon 
dioxide and buffers blood

Leukocyte (white blood cell)  5,000 to 10,000  Larger than red cell with 
prominent nucleus that may 
be segmented (granulocyte) or 
unsegmented (agranulocyte); 
types vary in staining properties

Immunity; protects against 
pathogens and destroys foreign 
matter and debris; located in 
blood, tissues, and lymphatic 
system

Platelet (thrombocyte)  150,000 to 450,000  Fragment of large cell (mega-
karyocyte)

Hemostasis; forms a platelet 
plug and starts blood clotting 
(coagulation)

Bo x 10 -1

FO CUS O N W O RDS
a  ro nyms

Acronyms are abbreviations that use 
the first letters of the words in a name 

or phrase. They have become very popular 
because they save time and space in writing 

as the number and complexity of technical terms increases. 
Some examples that apply to studies of the blood are CBC 
(complete blood count) and RBC and WBC for red and white 
blood cells. Some other common acronyms are CNS (central 
nervous system or clinical nurse specialist), ECG (electrocar-
diogram) NIH (National Institutes of Health), and STI (sexually 
transmitted infection).

If the acronym has vowels and lends itself to pronuncia-
tion, it may be used as a word in itself, such as AIDS (acquired 

immunodeficiency syndrome); ELISA (enzyme-linked immu-
nosorbent assay); JAMA (Journal of the American Medical 
Association); NSAID (nonsteroidal antiinflammatory drug), pro-
nounced “en-sayd;” and CABG (coronary artery bypass graft), 
which inevitably becomes “cabbage.” Few people even know 
that LASER is an acronym that means “light amplification by 
stimulated emission of radiation.”

An acronym is usually introduced the first time a phrase 
appears in an article and is then used without explanation. If 
you have spent time searching back through an article in frus-
tration for the meaning of an acronym, you probably wish, as 
do other readers, that all the acronyms used and their mean-
ings would be listed at the beginning of each article.

Box 10 -2

 Figure 10-3 Erythrocytes (red blood cells). The cells are seen under a scanning 
electron microscope, which gives a three-dimensional view.
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In the bones of the skull and face near the nose are air-
filled cavities lined with a mucous membrane that drain into 
the nasal cavity. These chambers lighten the bones and pro-
vide resonance for speech production. These cavities, called 
sinuses, are named specifically for the bones in which they are 
located, such as the frontal, sphenoidal, ethmoidal, and max-
illary sinuses. Together, because they are near the nose, these 
cavities are referred to as the paranasal sinuses. Figure 11-2 
shows the location of the frontal and sphenoidal sinuses.

THE PHARYNX
Inhaled air passes into the throat, or pharynx, where it 
mixes with air that enters through the mouth and also with 
food destined for the digestive tract. The pharynx is divided 
into three regions, which are shown in Figure 11-2:

  The nasopharynx is the superior portion located behind 
the nasal cavity.

  The oropharynx is the middle portion located behind 
the mouth.

  The laryngopharynx is the inferior portion located  
behind the larynx.

The tonsils, lymphoid tissue described in Chapter 9, 
are in the region of the pharynx (Fig. 11-3):

  The palatine tonsils are on either side of the soft palate 
in the oropharynx.

Fronta l s inus
Nasa l cavity

Epiglottis

Right lung
Right
bronchus

From pulmonary
arte ry

Alveola r
duct

Alveoli

Capilla ries

Section o f lung
enlarg ed

To pulmona ry
ve in

Diaphragm
Termina l
bronchiole

Media s tinum

Sphenoida l s inus
Nasopha rynx
Oropharynx
Laryngopha rynx
Larynx and voca l cords
Esophagus

Trachea
Left lung

Pha rynx

Left bronchus

A

B

 Figure 11-2 The respiratory system. A. Overview. B. Enlarged section of lung tissue 
showing the relationship between the alveoli (air sacs) and the blood capillaries.

Pha ryngea l
tons il (adenoids )

Pa la tine
tonsil

Lingua l
tonsil

Pharynx

 Figure 11-3 The tonsils. All of the tonsils are located in the 
vicinity of the pharynx (throat).
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Skin Skull
Perios teum

Arachnoid
villus

Dura l (venous )
s inus

Bra in
tis sue

Gray ma tte r

White  ma tte r

Meninges

Dura  ma ter

Arachnoid

P ia  ma te r

 Figure 17-5 The meninges. The three protective layers and adjacent tissue are 
shown in a frontal section of the head.

I  or 1 olfactory bulb

Olfactory tract

II  or 2 optic n.

III  or 3 oculomotor n.

IV  or 4 trochlear n.
V  or 5 trigemina l n.
        (branches ):
        a . ophtha lmic
        b. maxilla ry
        c. mandibular
VI  or 6 abducens  n.
VII  or 7 facia l n.

VIII  or 8 ves tibulocochlea r
         (acous tic) n.
IX  or 9 glossopharyngea l n.

X  or 10 vagus  n.

XI  or 11 accessory n.

XII  or 12 hypoglossa l n.

 Figure 17-6 Cranial nerves. The 12 nerves are shown on one side in an inferior view.
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Acronyms are abbreviations that use 
the first letters of the words in a name 

or phrase. They have become very popular 
because they save time and space in writing 

as the number and complexity of technical terms increases. 
Some examples that apply to studies of the blood are CBC 
(complete blood count) and RBC and WBC for red and white 
blood cells. Some other common acronyms are CNS (central 
nervous system or clinical nurse specialist), ECG (electrocar-
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tion, it may be used as a word in itself, such as AIDS (acquired 

immunodeficiency syndrome); ELISA (enzyme-linked immu-
nosorbent assay); JAMA (Journal of the American Medical 
Association); NSAID (nonsteroidal antiinflammatory drug), pro-
nounced “en-sayd;” and CABG (coronary artery bypass graft), 
which inevitably becomes “cabbage.” Few people even know 
that LASER is an acronym that means “light amplification by 
stimulated emission of radiation.”

An acronym is usually introduced the first time a phrase 
appears in an article and is then used without explanation. If 
you have spent time searching back through an article in frus-
tration for the meaning of an acronym, you probably wish, as 
do other readers, that all the acronyms used and their mean-
ings would be listed at the beginning of each article.

Box 10 -2

 Figure 10-3 Erythrocytes (red blood cells). The cells are seen under a scanning 
electron microscope, which gives a three-dimensional view.
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in Figure 18-12. See also Box 18-3 for information on a sur-
gical technique to correct refractive errors.

INFECTION
Several microorganisms can cause conjunctivitis (inflam-
mation of the conjunctiva). This is a highly infectious dis-
ease commonly called “pink eye.”

The bacterium Chlamydia trachomatis causes tra-
choma, inflammation of the cornea and conjunctiva that 
results in scarring. This disease is rare in the United States 
and other industrialized countries but is a common cause of 
blindness in underdeveloped countries, although it is easily 
cured with sulfa drugs and antibiotics.

Gonorrhea is the usual cause of an acute conjunctivitis 
in newborns called ophthalmia neonatorum. An antibiotic 

ointment is routinely used to prevent such eye infections in 
newborns.

See the figure on trachoma in the Student Resources on 
.

DISORDERS OF THE RETINA
Retinal detachment, separation of the retina from the 
underlying layer of the eye (the choroid), may be caused by 
a tumor, hemorrhage, or injury to the eye (Fig. 18-13). This 
condition interferes with vision and is commonly repaired 
with laser surgery.

Degeneration of the macula, the point of sharpest 
vision, is a common cause of visual problems in the elderly. 
When associated with aging, this deterioration is described 
as age-related macular degeneration (AMD). In nonexuda-
tive (“dry” ) macular degeneration, material accumulates 
on the retina. Vitamins C and E, beta carotene, and zinc 
supplements may delay this process. In neovascular (“wet” ) 
AMD, abnormal blood vessels grow under the retina, caus-
ing it to detach. Laser surgery may stop the growth of these 
vessels and delay vision loss. More recently, ophthalmolo-
gists have had success in delaying the progress of wet AMD 
with regular intraocular injections of a drug (e.g., Lucentis) 
that inhibits blood vessel formation. Macular degeneration 
typically affects central vision but not peripheral vision 
(Fig. 18-14B). O ther causes of macular degeneration are 
drug toxicity and hereditary diseases.

Circulatory problems associated with diabetes mellitus 
eventually cause changes in the retina referred to as dia-
betic retinopathy. In addition to vascular damage, there is 
a yellowish, waxy exudate high in lipoproteins. With time, 
new blood vessels form and penetrate the vitreous humor, 

 Figure 18-13 Retinal detachment.

c l in ic a l  Pe r s Pe c t iv e s
e y  s urg  ry: A Glimp    o f th  c utting  e dg  

Cataracts, glaucoma, and refractive errors are common eye 
disorders. In the past, cataract and glaucoma treatments con-
centrated on managing the diseases. Refractive errors were 
corrected using eyeglasses and, more recently, contact lenses. 
Today, using laser and microsurgical techniques, ophthalmolo-
gists can remove cataracts, reduce glaucoma, and allow peo-
ple with refractive errors to put their eyeglasses and contacts 
away. These cutting-edge procedures include:

n  LASIK (laser in situ keratomileusis) to correct refractive 
errors. During this procedure, a surgeon uses a laser to 
reshape the cornea so that it refracts light directly onto the 
retina, rather than in front of or behind it. A microkeratome 
(surgical knife) is used to cut a flap in the cornea’s outer 
layer. A computer-controlled laser sculpts the middle layer 
of the cornea and then the flap is replaced. The procedure 
takes only a few minutes, and patients recover their vision 
quickly and usually with little postoperative pain.

n  Phacoemulsification to remove cataracts. During this pro-
cedure, a surgeon makes a very small incision (~3 mm 
long) through the sclera near the cornea’s outer edge. An 
ultrasonic probe is inserted through this opening and 
into the center of the lens. The probe uses sound waves 
to emulsify the lens’s central core, which is then suctioned 
out. An artificial lens is then permanently implanted in the 
lens capsule (see Fig. 18-15). The procedure is typically 
painless, although the patient may feel some discomfort 
for one to two days afterward.

n  Laser trabeculoplasty to treat glaucoma. This procedure 
uses a laser to help drain fluid from the eye and lower 
intraocular pressure. The laser is aimed at drainage canals 
located between the cornea and iris and makes several 
burns that are believed to open the canals and allow better 
fluid drainage. The procedure is typically painless and takes 
only a few minutes.

Bo x 18 -3
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in ro duc   o n
All healthcare fields require knowledge of body directions 
and orientations. Physicians, surgeons, nurses, occupa-
tional therapists, and physical therapists, for example, must 
be thoroughly familiar with the terms used to describe body 
locations and positions. Radiologic technologists must be 
able to position a person and direct x-rays to obtain suit-
able images for diagnosis, as noted in Box 5-1.

D re c   o nal t e rms
In describing the location or direction of a given point in 
the body, it is always assumed that the subject is in the 
anatomic position, that is, upright, with face front, arms 
at the sides with palms forward and feet parallel. In this 
stance, the terms illustrated in Figure 5-1  and listed in 
Box 5-2 are used to designate relative position.

He a l t H Pr o f e s s io n s
Rad o lo g  c  t e chno lo g  s  

Radiologic technologists help in the diag-
nosis of medical disorders by taking x-ray 

images (radiographs) of the body. They also use 
CT scans and other imaging technology to perform exami-
nations on patients to aid physicians diagnosis. Following 
institutional safety patient mobilization procedures; they must 
prepare patients for radiologic examinations, place patients in 
appropriate positions; and then adjust equipment to the cor-
rect angles, heights, and settings for taking the x-ray or other 
diagnostic image. They must position the image receptors 
correctly and, after exposure, remove and process the images. 
They are also required to keep patient records and maintain 
equipment. Radiologic technologists must minimize radiation 
hazards by using protective equipment for themselves and 
patients and by delivering the minimum possible amount of 
radiation. They wear badges to monitor radiation levels and 
keep records of their exposure.

Radiologic technologists may specialize in a specific 
imaging technique such as bone densitometry, cardiovascular- 

interventional radiography, computed tomography, mammog-
raphy, magnetic resonance imaging, nuclear medicine, and 
quality management. Some of these will be described in later 
chapters.

The majority of radiologic technologists work in hospitals, 
but they may also be employed in physicians’ offices, diagnostic 
imaging centers (e.g., doing mammograms), and outpatient 
care centers. Radiologic technologists must possess a minimum 
of an associate’s degree to qualify for professional certification. 
A higher degree is necessary for a supervisory or teaching posi-
tion. The Joint Review Committee on Education in Radiologic 
Technology accredits most of the education programs. The 
American Registry of Radiologic Technologists (ARRT) offers 
a national certification examination in radiography as well 
as in other imaging technologies (CT, MRI, nuclear medicine, 
etc.). ARRT certification is required for employment as a radio-
logic technologist in most U.S. states. Job opportunities in this 
field are currently good. The American Society of Radiologic 
Technologists has information on this career at www.asrt.org.

Box 5 -1

Anterior
(ventra l)

Poste rior
(dorsa l)

Infe rior
(cauda l)

La te ra l

Media l

Proximal

Dis ta l

Superior
(crania l)

 Figure 5-1 Directional terms.
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Health P ofessions boxes focus on a 
va iety of health ca ee s, showing how 
the knowledge of medical te minology is 
applied in  eal-wo ld ca ee s.
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t e rmino lo g y Key Terms

glom e ru la r ca p s u le   
glo-MER-u-lar KA P-sule

Th e  cu p -sh ap ed  s t ru ctu re  a t  th e  begin n in g of th e  n ep h ron  th a t  su rrou n d s  th e  glom eru lu s  
a n d  rece ives  m a te ria l filt e red  ou t  of th e  blood ; Bow m a n  (BO-m an) ca psu le

glom e ru la r filt ra te   
glo-MER-u-lar FIL-trate

Th e  flu id  a n d  d issolved  m a te r ia ls  th a t  filt e r ou t  of th e  blood  a n d  en te r th e  n ep h ron  th rou gh  
th e  glom eru la r  ca p su le

glom e ru lu s   
glo-MER-u-lus

Th e  clu s te r of ca p illa r ie s  w ith in  th e  glom eru la r ca p su le  (p lu ra l: glom eru li) (root : 
glom eru l/o)

k id n ey   
KID-ne

An  orga n  of excre t ion  (roots : ren /o, n ep h r/o); th e  tw o k id n eys  filt e r  th e  blood  a n d  form  
u rin e , w h ich  con ta in s  m e tabolic w a s te  p rod u cts  a n d  oth e r su bsta n ces  a s  n eed ed  to  
regu la te  th e  w a te r, e lect ro lyt e, a n d  p H ba la n ce  of body flu id s

m ictu r ition   
m ik-tu-RISH-un

Th e  void in g of u rin e ; u rin a t ion

n e p h ron   
NEF-ron

A m icroscop ic fu n ct ion a l u n it  of th e  kidn ey; w orkin g w ith  blood  vesse ls , th e  n eph ron  filt e rs  
th e  blood  a n d  ba la n ces  th e  com p os it ion  of u rin e

re n a l co rte x   
RE-nal KOR-tex

Th e  k id n ey’s  ou te r  p or t ion ; con ta in s  port ion s  of th e  n ep h ron s

re n a l m e d u lla   
m eh-DUL-lah

Th e  k id n ey’s  in n er  p or t ion ; con ta in s  port ion s  of th e  n eph ron s  a n d  d u ct s  th a t  t ra n sp ort  
u rin e  tow a rd  th e  ren a l pe lvis

re n a l p e lvis   
PEL-vis

Th e  exp an d ed  u p p er  en d  of th e  u re te r  th a t  rece ives  u r in e  from  th e  kid n ey (Greek root  pyel/o 
m ea n s  “bas in ”)

re n a l pyra m id   
PERE-ah-m id

A t ria n gu la r s t ru ctu re  in  th e  ren a l m ed u lla ; com p osed  of th e  n ep h ron s’ loop s  a n d  collect in g 
du cts

re n in   
RE-nin

An  en zym e  p rod u ced  by th e  k id n eys  th a t  act iva te s  a n gioten s in  in  th e  blood

tr igon e   
TRI-gone

A t ria n gle  a t  th e  ba se  of th e  blad d e r form ed  by th e  op en in gs  of th e  tw o u re ters  a n d  th e  
u re th ra  (see  Fig. 13-4)

tu bu la r  re a bs o rp t ion   
TUBE-u-lar re-ab-SORP-shun

Th e  re tu rn  of su bs ta n ces  from  th e  glom eru la r  filt ra t e  to  th e  blood  th rou gh  th e  p e ritu bu la r  
ca p illa rie s

u re a   
u-RE-ah

Th e  m a in  n it rogen ou s (n it rogen -con ta in in g) w a s te  p rodu ct  in  th e  u rin e

u re te r   
U-re-ter

Th e  tu be  th a t  ca rrie s  u rin e  from  th e  k id n ey to th e  bla d d er  (root : u re te r /o)

u re th ra   
u-RE-thrah

Th e  tu be  th a t  ca rrie s  u rin e  from  th e  blad d e r to  th e  ou t s id e  of th e  body (root : u re t h r/o)

u r in a ry  b la d d e r   
u-rih-NA R-e BLA D-der

Th e  orga n  th a t  s tores  a n d  e lim in a te s  u r in e  excre ted  by th e  kid n eys  (roots : cys t /o, ves ic/o)

u r in a t ion   
u-rih-NA -shun

Th e  void in g of u rin e ; m ictu r it ion

u rin e   
U-rin

Th e  flu id  excre ted  by th e  kid n eys; it  con s is t s  of w a te r, e lect ro lyte s , u rea , ot h er  m e tabolic 
w a s te s , a n d  p igm en ts ; a  va rie ty of o th e r su bsta n ces  m ay a pp ea r in  u r in e  in  ca ses  of d isea se  
(root : u r/o)

Go to the Audio Pronunciation Glossary in the Student 
Resources on  to hear these terms pronounced.
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Ro o    P r a n ng   o   h  in  g um n ary s y   m
See Table 21-1.

t ab l  21-1 Roots Pertaining to the Skin and Associated Structures

Ro o   M an ng  e xamp l  D f n   o n o f e xampl 

derm /o, 
de rm a t /o

skin  d erm abra s ion  
derm -ah-BRA -zhun

su rgica l p roced u re  u sed  to  re su rfa ce  t h e  skin  
a n d  rem ove  im p erfect ion s

ke ra t /o ke ra t in , h orn y laye r of t h e  skin  ke ra t in ou s  
keh-RAT-ih-nus

con ta in in g kera t in ; h orn y

m ela n /o d a rk, bla ck, m e la n in  m e la n osom e  
MEL-ah-no-som e

a  sm a ll ce llu la r  body th a t  p rod u ces  m e la n in

h id r/o sw ea t , p ersp ira t ion  a n h id ros is  
an-hi-DRO-sis

a bsen ce  of sw ea t in g

seb/o sebu m , seba ceou s  gla n d  seborrh ea  
seb-or-E-ah

excess  flow  of sebu m  (a d ject ive : seborrh e ic)

t rich /o h a ir  t r ich om ycos is  
trik-o-m i-KO-sis

fu n ga l in fect ion  of th e  h a ir

on ych /o n a il  on ych ia  
o-NIK-e-ah

in fla m m a t ion  of th e  n a il a n d  n a il bed  (n ot  a n  
-itis  en d in g)

id  n  fy  and  d  f n   h  ro o     n  h  fo llo w  ng  wo rd  .

    Ro o   M an ng  o f Ro o  

 1. hypodermis (hi-po-DER-mis)  

 2 . seborrheic (seb-o-RE-ik )  

 3 . hypermelanosis (hi-per-mel-ah-N O -sis)  

 4 . dyskeratosis (dis-ker-ah-TO -sis)  

 5 . hypohidrosis (hi-po-hi-DRO -sis)  

 6 . hypertrichosis (hi-per-trih-KO -sis)  

 7. eponychium (ep-o-N IK-e-um )  

F ll  n  h  b lank .

 8 . Dermatopathology (der-mah-to-pah-THO L-o-je) is study of diseases of the .

 9 . Keratolysis (ker-ah-TO L-ih-sis) is loosening of the skin’s .

 10 . A melanocyte (MEL-ah-no-site) is a cell that produces .

 11. Trichoid (TRIK-oyd) means resembling a(n) .

 12 . Onychomycosis (on-ih-ko-mi-KO -sis) is a fungal infection of a(n) .

 13 . Hidradenitis (hi-drad-eh-N I-tis) is inflammation of a gland that produces .

 14 . A hypodermic (hi-po-DER-mik ) injection is given under the .

EXERCISE 21-1

(continued)

LWBK1507-CH21_p556-580.indd   561  12/3/15   7:46 PM

Chapter 21 Th e  In tegu m en ta ry Sys t em    561

21

Ro o    P r a n ng   o   h  in  g um n ary s y   m
See Table 21-1.

t ab l  21-1 Roots Pertaining to the Skin and Associated Structures

Ro o   M an ng  e xamp l  D f n   o n o f e xampl 

derm /o, 
de rm a t /o

skin  d erm abra s ion  
derm -ah-BRA -zhun

su rgica l p roced u re  u sed  to  re su rfa ce  t h e  skin  
a n d  rem ove  im p erfect ion s

ke ra t /o ke ra t in , h orn y laye r of t h e  skin  ke ra t in ou s  
keh-RAT-ih-nus

con ta in in g kera t in ; h orn y

m ela n /o d a rk, bla ck, m e la n in  m e la n osom e  
MEL-ah-no-som e

a  sm a ll ce llu la r  body th a t  p rod u ces  m e la n in

h id r/o sw ea t , p ersp ira t ion  a n h id ros is  
an-hi-DRO-sis

a bsen ce  of sw ea t in g

seb/o sebu m , seba ceou s  gla n d  seborrh ea  
seb-or-E-ah

excess  flow  of sebu m  (a d ject ive : seborrh e ic)

t rich /o h a ir  t r ich om ycos is  
trik-o-m i-KO-sis

fu n ga l in fect ion  of th e  h a ir

on ych /o n a il  on ych ia  
o-NIK-e-ah

in fla m m a t ion  of th e  n a il a n d  n a il bed  (n ot  a n  
-itis  en d in g)

id  n  fy  and  d  f n   h  ro o     n  h  fo llo w  ng  wo rd  .

    Ro o   M an ng  o f Ro o  

 1. hypodermis (hi-po-DER-mis)  

 2 . seborrheic (seb-o-RE-ik )  

 3 . hypermelanosis (hi-per-mel-ah-N O -sis)  

 4 . dyskeratosis (dis-ker-ah-TO -sis)  

 5 . hypohidrosis (hi-po-hi-DRO -sis)  

 6 . hypertrichosis (hi-per-trih-KO -sis)  

 7. eponychium (ep-o-N IK-e-um )  

F ll  n  h  b lank .

 8 . Dermatopathology (der-mah-to-pah-THO L-o-je) is study of diseases of the .

 9 . Keratolysis (ker-ah-TO L-ih-sis) is loosening of the skin’s .

 10 . A melanocyte (MEL-ah-no-site) is a cell that produces .

 11. Trichoid (TRIK-oyd) means resembling a(n) .

 12 . Onychomycosis (on-ih-ko-mi-KO -sis) is a fungal infection of a(n) .

 13 . Hidradenitis (hi-drad-eh-N I-tis) is inflammation of a gland that produces .

 14 . A hypodermic (hi-po-DER-mik ) injection is given under the .

EXERCISE 21-1

(continued)

LWBK1507-CH21_p556-580.indd   561  12/3/15   7:46 PM

LWBK1507_userguide_ix-xvi.indd   12  04/12/15   5:37 PM



xiii

Chapt   r  vi w ex  ci   
Chapt   r  vi w ex  ci    a   
d  ign d to t  t you  knowl dg  of 
th  chapt   mat  ial and app a  at 
th   nd of  ach chapt  .

suppl m nta y T  m  li t 
mo    p cializ d t  m .

410   Part III Bod y Sys tem s

c l in ic a l  Pe r s Pe c t iv e s
s e a o na  Affe c  ive  Di o rde r: s o me  l ig h  o n  he  s ubje c  

We all sense that long dark days make us blue and sap our 
motivation. Are these learned responses, or is there a physical 
basis for them? Studies have shown that the amount of light 
in the environment does have a physical effect on behavior. 
Evidence that light alters mood comes from people who are 
intensely affected by the dark days of winter—people who 
suffer from seasonal affective disorder, aptly abbreviated SAD. 
When days shorten, these people feel sleepy, depressed, and 
anxious. They tend to overeat, especially carbohydrates.

As light strikes the retina of the eye, it starts nerve impulses 
that decrease the amount of melatonin produced by the pineal 
gland in the brain. Because melatonin depresses mood, the final 
effect of light is to elevate mood. Daily exposure to bright lights 
has been found to improve the mood of most people with SAD. 
Exposure for 15 minutes after rising in the morning may be 
enough, but some people require longer sessions both morn-
ing and evening. Other aids include aerobic exercise, stress 
management techniques, and antidepressant medications.

Bo x 16 -6

t e rmino  o g y Supplementary Terms (Cont inued)

Sim m on d s  d is e a s e Hypofu n ct ion  of th e  a n te r ior p itu it a ry (pa n h yp op itu it a r ism ), u su a lly beca u se  of a n  
in fa rct ion ; p itu it a ry ca ch exia  (ka-KEK-se-a)

th yro id  s to rm A su d d en  on se t  of th yrotoxicos is  sym pt om s  occu rr in g in  p a t ien t s  w ith  
h yp er th yroid ism  w h o a re  u n t rea ted  or p oorly t rea ted ; m ay be  brou gh t  on  by illn e ss  
or  t ra u m a ; a lso ca lled  th yro id  cris is

th yro tox icos is   
thi-ro-tok-sih-KO-sis

Con d it ion  re su lt in g from  ove ra ct ivity of th e  th yroid  gla n d ; sym p tom s in clu d e  
a n xie ty, ir rit ability, w e igh t  los s , a n d  sw ea t in g; th e  m a in  exa m p le  of th yrotoxicos is  is  
Graves  d isea se

von  Re ck lin gh a u s e n  d is e a s e   
REK-ling-how -zen

Bon e  d egen era t ion  ca u sed  by excess  p rodu ct ion  of p a ra th yro id  h orm on e; a lso  ca lled  
Recklin gh a u sen  d isea se  of bon e

Diag no  i  and  t re a m e n 

fa s t in g p la s m a  glu cos e  (FPG) Mea su rem en t  of blood  glu cose  a fter  a  fa s t  of a t  le a s t  e igh t  h ou rs ; a  rea d in g eq u a l to 
or  grea ter  th a n  126 m g/d L in d ica te s  d ia bete s ; a lso ca lled  fa s t in g blood  glu cose  (FBG) 
or  fa s t in g blood  su ga r (FBS)

fre e  th y rox in e  in d e x  (FTI, T7) Ca lcu la t ion  ba sed  on  th e  a m ou n t  of T4 p re sen t  an d  T3 u p ta ke , u sed  to  d iagn ose  
th yroid  dysfu n ct ion

o ra l glu cos e  to le ra n ce  te s t  (OGTT) Mea su rem en t  of glu cose  levels  in  blood  p la sm a  a fter  ad m in is t ra t ion  of a  ch a llen ge  
dose  of glu cose  to a  fa s t in g p a t ien t ; u sed  to m ea su re  pa t ien t ’s  ability to m etabolize  
glu cose ; a  va lu e  eq u a l to or grea te r  th a n  200 m g/dL in  th e  tw o-h ou r  sa m p le  
in d ica te s  d iabet es

ra d ioa ct ive  iod in e  u p ta k e  te s t   
(RAIU)

A te s t  th a t  m ea su res  th yroid  u p ta ke  of ra d ioa ct ive  iod in e  a s  a n  eva lu a t ion  of 
th yroid  fu n ct ion

ra d io im m u n oa s s ay  (RIA) A m e th od  of m ea su r in g ve ry sm a ll a m ou n ts  of a  su bs ta n ce , esp ecia lly h orm on es , in  
blood  p la sm a  u s in g rad ioa ct ive ly labe led  h orm on es  a n d  sp ecific a n t ibod ies

th yro id  s ca n Visu a liza t ion  of th e  th yroid  gla n d  a fte r  a dm in is t ra t ion  of ra d ioa ct ive  iod in e

th yrox in e -b in d in g globu lin  (TBG)  
te s t

Test  th a t  m ea su res  th e  m a in  p rote in  th a t  bin d s  T4 in  th e  blood

tra n s s p h e n oid a l a d e n om e ctom y   
trans-sfe-NOY-dal ad-eh-no-MEK-to-m e

Rem ova l of a  p itu it a ry tu m or th rou gh  th e  sph en oid  s in u s  (spa ce  in  th e  sph en oid  
bon e )

Go to the Audio Pronunciation Glossary in the Student 
Resources on  to hear these terms pronounced.
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(continued)

t e rmino lo g y abbrevi  ions

ACE An gioten s in -con ver t in g en zym e

AED Au tom a ted  exte rn a l d efibr illa tor

AF Atr ia l fibr illa t ion

AMI Acu te  m yoca rd ia l in fa rct ion

APC Atria l p rem a tu re  com plex

AR Aort ic regu rgita t ion

ARB An gioten s in  recep tor blocker

AS Aort ic s ten os is ; a r te r ioscleros is

ASCVD Arter iosclerot ic ca rd iovascu la r  d isea se

ASD Atria l sep ta l d efect

ASHD Arter iosclerot ic h ea r t  d isea se

AT Atr ia l t ach yca rd ia

AV Atrioven t r icu la r

BBB Bu n d le  bra n ch  block (le ft  or righ t )

BP Blood  p re ssu re

bp m Bea ts  p er  m in u te

CABG Coron a ry a rte ry byp ass  gra ft

CAD Coron a ry a rte ry d isea se

CCU Coron a ry/ca rd ia c ca re  u n it

CHD Coron a ry h ea r t  d isea se

CHF Con ges t ive  h ea r t  fa ilu re

CK-MB Crea t in e  kin a se  MB

CPR Ca rd iop u lm on a ry resu scita t ion

CRP C-rea ct ive  p rote in

CTA Com p u ted  tom ograp h y a n giogra p h y

CVA Cerebrova scu la r  a ccid en t

CVD Ca rd iova scu la r  d isea se

CVI Ch ron ic ven ou s  in su fficien cy

CVP Cen t ra l ven ou s  p re ssu re

DOE Dysp n ea  on  exer t ion

DVT Deep  ve in  th rom bos is

ECG (EKG) Elect roca rd iogra m , e lect roca rd iogra ph y

HDL High -d en s it y lip op rote in

h s -CRP High -sen s it ivity C-rea ct ive  p rote in  (t e s t )

HTN Hyp erten s ion

IABP In t ra a or t ic ba lloon  pu m p

ICD Im p la n table  ca rd iover te r de fibrilla tor

IVCD In t raven t ricu la r  con du ct ion  d e lay

t e rmino lo g y Supplemen  ry terms

loop  d iu re t ic Dru g th a t  in crea ses  u rin e  ou tp u t  by in h ibit in g e lect rolyte  reabsorp t ion  in  th e  kid n ey 
n ep h ron s  (loop s) (see  Ch ap te r 13)

n it roglyce r in   
ni-tro-GLIS-er-in

A d ru g u sed  in  th e  t rea tm en t  of a n gin a  p ectoris  to d ila te  coron a ry vesse ls

s ta tin s Dru gs  th a t  act  to low er lip id s  in  th e  blood ; th e  d ru g n am es en d  w ith  -statin , su ch  a s  
lova s ta t in , p rava s ta t in , a n d  a torva s ta t in

s trep tok in a s e  (SK)  
strep-to-KI-nase

An  en zym e u sed  to d is solve  blood  clot s

tis s u e  p la s m in oge n   
a ctiva tor  (tPA)

A d ru g u sed  to d is so lve  blood  clot s ; it  a ct iva tes  p rod u ct ion  of a  su bs ta n ce  (p la sm in ) in  
th e  blood  th a t  n orm a lly d is so lves  clot s

va s od ila to r  
vas-o-di-LA -tor

A d ru g th a t  w id en s  blood  vesse ls  a n d  im p roves  blood  flow
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e x t e Rn Al  s u RFAc e  o F t h e  BRAin

Write the name of each numbered part on the corresponding line.

Cerebellum
Frontal lobe
Gyri
Medulla oblongata
Occipital lobe

10

9

8

7

2

1
3

4

5

6

1

2

4

5

10

9

8

7

6

3

Parietal lobe
Pons
Spinal cord
Sulci
Temporal lobe

 1. 

 2 . 

 3 . 

 4 . 

 5 . 

 6 . 

 7. 

 8 . 

 9 . 

 10 . 

s Pin Al  c o RD, l At e RAl  v ie W

Write the name of each numbered part on the corresponding line.

Brain
Brainstem
Cervical enlargement
Cervical nerves
Coccygeal nerve

Lumbar enlargement
Lumbar nerves
Sacral nerves
Spinal cord
Thoracic nerves

 1. 
 2 . 
 3 . 
 4 . 
 5 . 
 6 . 
 7. 
 8 . 
 9 . 
 10 . 
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Ca e stud e  and  
Ca e study Que t on 
Ca e stud e  and Ca e s tudy Que t on  at 
the end o  eve y chapte  p e ent te m nology 
 n the context o  a med cal  epo t. The e a e 
an excellent  ev ew tool a  they te t you  
cumulat ve knowledge o  med cal te m nology 
and put te m nology  nto a  eal-wo ld context.

student r e ou ce  and thePo nt
People lea n  n d   e ent way . some  tudent  lea n be t by  ead ng. 
Othe   take  n new  n o mat on be t by l  ten ng to the    n t ucto  . 
You may p e e  to w  te down note . When you unde  tand the 
way that you p oce    n o mat on mo t e  ect vely, you can choo e 

 e ou ce  that f t you  lea n ng  tyle. ThePo nt    a p act cal  y tem that let  you lea n  a te , 
 emembe  mo e, and ach eve  ucce  .

Getting Started with the Student Resources and thePoint
You  jou ney beg n  w th you  textbook, Medical Terminology: An Illustrated Guide, 8th 
ed t on. At many po nt   n the textbook you w ll f nd h ghl ghted not ce  that gu de you to 
 e ou ce  and act v t e  de  gned  o  you  pe  onal lea n ng  tyle.

Go to the p onunc at on glo  a y on the student r e ou ce  to hea  the e wo d  p onounced.

in  de the   ont cove  o  you  textbook, you w ll f nd you  pe  onal acce   code. U e  t to log 
on to thePo nt—the compan on web  te  o  th   textbook. On the web  te, you can acce   
lea n ng act v t e   n a va  ety o  lea n ng  tyle  and choo e the one  that w ll help you 
unde  tand the mate  al qu ckly and e f c ently.

528   Part III Bod y Syst em s

Case Study 19-1: Arthroplasty of the Right TMJ

Additional Case  Studie s

S.A., a 38 y/ o teacher, was admitted for surgery for 
degenerative joint disease (DJD) of her right temporo-
mandibular joint (TMJ). She has experienced chronic 
pain in her right jaw, neck, and ear since her automobile 
accident the previous year. S.A.’s diagnosis was con-
firmed by CT scan and was followed up with conservative 
therapy, which included a bite plate, NSAIDs, and steroid 
injections. She had also tried hypnosis in an attempt 
to manage her pain but was not able to gain relief. Her 
doctor referred her to an oral surgeon who specializes in 
TMJ disorders. S.A. was scheduled for an arthroplasty of 
the right TMJ to remove diseased bone on the articular 
surface of the right mandibular condyle.

On the following day, she was transported to the 
OR for surgery. She was given general endotracheal 
anesthesia, and a vertical incision was made from 
the superior aspect of the right ear down to the 
base of the attachment of the right earlobe. After 
appropriate dissection and retraction, the posterior– 
superior aspect of the right zygomatic arch was 
bluntly dissected anteroposteriorly. With a nerve 
stimulator, the zygomatic branch of the facial nerve 

was identified and retracted from the surgical field 
with a vessel loop. The periosteum was then incised 
along the superior aspect of the arch. An inferior dis-
section was then made along the capsular ligament 
and retracted posteriorly. With a Freer elevator, the 
meniscus was freed, and a horizontal incision was 
made to the condyle. With a Hall drill and saline cool-
ant, a high condylectomy of approximately 3 mm of 
bone was removed while conserving function of the 
external pterygoid muscle. The stump of the condyle 
was filed smooth and irrigated copiously with NS. The 
lateral capsule, periosteum, subcutaneous tissue, and 
skin were then closed with sutures. The facial nerve 
was tested before closing and confirmed to be intact. 
A pressure pack and Barton bandage were applied. The 
sponge, needle, and instrument counts were correct. 
Estimated blood loss (EBL) was approximately 50 mL.

S.A. was discharged on the second postoperative day 
with instructions for a soft diet, daily mouth-opening 
exercises, an antibiotic (Keflex 500 mg po q6h), Tylenol 
no. 3 po q4h PRN for pain, and four weekly postoperative 
appointments.

Case Study 19-2: Osteogenesis Imperfecta
M.H., a 3-year-old boy with osteogenesis imperfecta (OI) 
type III, was admitted to the pediatric orthopedic hos-
pital for treatment of yet another fracture. Since birth 
he has had 15 arm and leg fractures as a result of his 
congenital disease. This latest fracture occurred when he 
twisted at the hip while standing in his wheeled walker. 
He has been in a research study and receives a bisphos-
phonate infusion every two months. He is short in stature 
with short limbs for his age and has bowing of both legs.

M.H. was transferred to the OR and carefully lifted 
to the OR table by the staff. After he was anesthetized, 
he was positioned with gentle manipulation, and his 
left hip was elevated on a small gel pillow. After skin 
preparation and sterile draping, a stainless steel rod 
was inserted into the medullary canal of his left femur 
to reduce and stabilize the femoral fracture. The muscle, 
fascia, subcutaneous tissue, and skin were sutured 
closed. Three nurses gently held M.H. in position on a 
pediatric spica box while the surgeon applied a hip spica 
(body cast) to stabilize the fixation, protect the leg, and 
maintain abduction. M.H. was transferred to the post-
anesthesia care unit (PACU) for recovery. The surgeon 
dictated the procedure as an open reduction internal 

Osteogenesis imperfecta. X-ray of the upper extremity shows the thin 
bones and fractures that result from defective collagen production.

fixation (ORIF) of the left femur with intramedullary (IM) 
rodding and application of spica cast.
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19

Case Study Questions
Multiple Choice. Select the best answer, and write the letter of your choice to the left of each number.

 4 . Another term for bow-legged is
a. knock-kneed
b. adduction
c . varus
d. valgus

 5 . An IM rod is placed
a. inferior to the femoral condyle
b. into the acetabulum
c . within the medullary canal
d.  lateral to the epiphysial growth plates

 1. A condylectomy is
a. removal of a joint capsule
b.  removal of a rounded bone protuberance
c . enlargement of a cavity
d . removal of a tumor

 2 . The articular surface of a bone is located
a. under the epiphysis
b. at a joint
c . at a muscle attachment
d . at a tendon attachment

 3 . The dissection directed anteroposteriorly 
was done
a. posterior–superior
b. circumferentially
c . front to back
d . top to bottom

Write terms from the Case Studies that mean the following.

 6 . pertaining to the cheek bone 

 7. the membrane around a bone 

 8 . a crescent-shaped cartilage in a joint 

 9 . plastic repair of a joint 

 10 . formation of bone tissue 

 11. a break in a bone 

 12 . present at birth 

 13 . the thigh bone 

Define the following abbreviations.

 14 . DJD 

 15 . NS 

 16 . TMJ 

 17. OI 

 18 . ORIF 

 19 . EBL 
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xv

Visit thePoint.lww.com/CohenMedTe m8e 
on thePoint—the companion website 
 o  Medical Terminology: An Illustrated 
Guide, 8th edition, which will allow you 
to sea ch and so t activities by lea ning 
style to choose the most e  ective way 
 o  you to lea n the mate ial. r esou ces 
and activities available to students 
include the  ollowing:

•  Multiple choice, true–false, and  
f ll-in-the-blank questions

•  Categories

•  Listen & Label and Look & Label

•  Word Building

•  Zooming In

•  Pronounce It

•  Spell It

•  Sound It

•  Hangman

•  Crossword Puzzles

•  Quiz Show

•  Concentration

•  Case Studies and Case Study 
Questions

•  Dictionary and Audio Glossary 
application

•  Flashcards and Flashcard Generator 
applications

•  Animations

•  Audio Drills (which allow for  
chapte  audio f les to be downloaded 
as MP3 f les)

•  Chapter Quizzes

ht tp:/ / t hePoint .lww.com 
Provides f exible learning solut ions and resources  or students  
and  aculty using Medical Terminology: An Illustrated Guide,  
Eighth Edition

Note: Book cannot be returned  
once panel is scratched off.

Log on today!
Visit ht t p:/ / t hePoint .lww.com  to learn more about t hePoint ® and  
the resources available. Use the scratch off code to access the student 
resources.

Resources for st udent s:
• More than 15 types of interactive exercises
• Image Banks
• Animations
• Audio Glossary

Resources for inst ructors*:
• PowerPoints
• Lesson Plans
• Test Generator

*The  aculty resources are restricted to adopters o  the text. Adopters have to be approved be ore 
accessing the  aculty resources.
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PrepU: An Integrated Adaptive Learning Solution
PrepU, Lippincott’s adaptive learning system, is an integral component  
o  Medical Terminology: An Illustrated Guide.

Pr pU us s r p t t v  and adapt v  qu zz ng to bu ld 
mast ry o  m d cal t rm nology conc pts, h lp ng 
stud nts to l arn mor  wh l  g v ng  nstructors th  
data th y n  d to mon tor  ach stud nt’s progr ss, 
str ngths, and w akn ss s. Th  hundr ds o  qu s-
t ons  n Pr pU o   r stud nts th  chanc  to dr ll 
th ms lv s on m d cal t rm nology and support 
th  r r v  w and r t nt on o  th   n ormat on th y’v  

l arn d. each qu st on not only prov d s an  xplanat on  or th  corr ct answ r, but also r   r-
 nc s th  t xt pag   or th  stud nt to r v  w th  sourc  mat r al. Pr pU  or Medical Terminology 
chall ng s stud nts w th qu st ons and act v t  s that co nc d  w th th  mat r als th y’v  l arn d 
 n th  t xt and g v s stud nts a prov n tool to l arn m d cal t rm nology mor      ct v ly. For 
 nstructors, Pr pU prov d s tools to  d nt  y ar as and top cs o  stud nt m sconc pt on;  nstructors 
can us  th s  r ch cours  data to ass ss stud nts’ l arn ng and b tt r targ t th  r  n-class act v t  s 
and d scuss ons, wh l  coll ct ng data that ar  us  ul  or accr d tat on.

A l arn ng  xp r  nc   nd v dual z d 
to  ach stud nt. An adapt v  l arn ng 
 ng n , Pr pU o   rs qu st ons custom-
 z d  or  ach stud nt’s l v l o  und r-
stand ng, chall ng ng stud nts at an 
appropr at  pac  and d  f culty l v l, 
wh l  d sp ll ng common m sconc p-
t ons. As stud nts r v  w and mast r 
Pr pU’s qu st ons, th  syst m automat -
cally  ncr as s th  d  f culty o  qu st ons, 
    ct v ly dr v ng stud nt und rstand-
 ng o  m d cal t rm nology to a mast ry 
l v l. Pr pU not only h lps stud nts to 
 mprov  th  r knowl dg , but also h lps 
 ost r th  r t st-tak ng conf d nc .

Pr pU works! Pr pU works, and not just b caus  w  say so. Pr pU   f cacy  s back d by data:

1. in an  ntroductory nurs ng cours  at C ntral Carol na T chn cal Coll g , stud nt cours  
outcom s w r  pos t v ly assoc at d w th Pr pU usag . Th  stud nts who answ r d th  most 
Pr pU qu st ons  n th  class also had th  b st ov rall cours  grad s.

2. In a randomized, controlled study at UCLA, students using PrepU (for biology) achieved 62 
p rc nt h gh r l arn ng ga ns than thos  who d d not.

To s   a v d o  xplanat on o  Pr pU, go to http://download.lww.com/wolt rskluw r_v talstr am_
com/mktg/pr puv d/pr pupromo01.html.
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Concepts of Medical TerminologyC H a P t  E r  

1
P e es 
Multiple Choice. Select the best answer, and write 
the letter of your choice to the left of each number.

 1. The main part of a word is called the
a. origin
b. prefix
c. root
d. extension

 2.  A word part at the beginning of a word 
is a
a. prefix
b. combining form
c. preview
d. root

 3. A word part at the end of a word is the
a. vowel
b. adjective
c. insertion
d. suffix

 4.  The adjective form of cervix, meaning 
“neck,” is
a. cervical
b. cervixal
c. cervous
d. cerval

 5.  The ch in the word chemical is pro-
nounced like the letter
a. s
b. h
c. k
d. f

 6.  The ps in the word psychology is pro-
nounced like the letter
a. p
b. s
c. j
d. k

 7. The word below that has a hard g is
a. grip
b. page
c. gem
d. judge

 8. The symbol ↓  means
a. start
b. turn
c. decrease
d. left
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Chapter 1 Con cep ts  of Med ica l Term in ology   3

Concepts of Medical Terminology

Case Study: J.V.’s Digestive Problems

Chief Complaint
J.V., a 22-year-old (y/o) college student, vis-

ited the university health clinic and stated 
he had a four-month history of a burn-

ing pain in the middle of his chest. 
He notices it more at night and has 

difficulty sleeping because of the 
pain. He also states that the pain seems to occur more 
frequently following late-night college gatherings where 
pizza, spicy chicken wings, and beer are served.

Examination
A well-nourished 22-year-old male complaining of (c/o) 
epigastric (upper abdominal) pain no longer relieved by 
antacids; orthopnea—currently sleeping with three pil-
lows to aid in breathing; occasional swallowing problems, 
or dysphagia; ETOH (alcohol) consumption is six to eight 
beers per week; nonsmoker; no neurologic, musculoskel-
etal, genitourinary, or respiratory deficits. Referred to a 

gastroenterologist for ↑  acid production and gastroesoph-
ageal reflux disease (GERD).

Clinical Course
The gastroenterologist saw J.V. and ordered an x-ray 
study of his upper gastrointestinal (GI) system. Results 
demonstrated reflux disease, and J.V. underwent an 
esophageal gastroduodenoscopy (EGD) to visually exam-
ine his digestive organs from his esophagus to his small 
intestine. Results showed no evidence of bleeding, ulcer-
ations, or strictures. The student was given educational 
material on GERD, including dietary recommendations. 
He was started on Prevacid and will be reevaluated in  
six months.

In this chapter, you learn about how medical words 
are constructed and also learn about the use of abbrevia-
tions and other types of shorthand in medical writing. 
Later in the chapter, we revisit J.V. and see how he is 
progressing under treatment.

Learning Re s o u Rc e s
  Tip s fo r Effe ct ive  Stud ying
  We b  Cha rt : “Do  No t  Use ” Ab b revia t io ns and  Sym b o ls
  Aud io  Pro nuncia t io n Glo ssa ry

Learning Ac t iv it ie s
  Visua l Act ivit ie s
  Kine sthe t ic  Act ivit ie s
  Aud ito ry Act ivit ie s

An c il l ARie s  At-A-Glance
Visit   to  acce ss the  fo llowing  re so urce s. Fo r g uid ance  in using  the  re so urce s m o st  e ffe c t ive ly, se e  p p . ix–xvi.

Learning Objectives
After study of this chapter, you should be able to:

1    Explain the purpose of medical  
terminology. p4

2    Name the languages from which most 
medical word parts are derived. p4

3    Define the terms root, suffix, and  
prefix. p4

4     Explain what combining forms are and why 
they are used. p5

5     Pronounce words according to the pronunciation 
guide used in this text. p6

6     List three features of medical dictionaries. p8

7    Identify medical words and abbreviations in 
case studies to review concepts of medical 
terminology. pp3, 13
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4   Part I In t rod u ct ion  to Med ica l Term in ology

in ro duc   o n
M edical terminology is a special vocabulary used by 
healthcare professionals for effective and accurate 
communication. Every health-related field requires an 
understanding of medical terminology, and this book 
highlights selected healthcare occupations in special 
boxes (Box 1-1). Because it is based mainly on Greek and 
Latin words, medical terminology is consistent and uni-
form 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 gastroduoden-
ostom y , for example, means “ a communication between 
the stomach and the first part of the small intestine”  
(Fig. 1-1). The part gastr means stomach; duoden repre-
sents the duodenum, the first part of the small intestine; 
and ostom y means a communication.

The medical vocabulary is vast, and learning it may 
seem like learning the entire vocabulary of a foreign lan-
guage. M oreover, like the jargon that arises in all chang-
ing fields, it is always expanding. Think of the terms 
that have been added to our vocabulary in relation to 
computers, such as softw are, search engine, flash drive, 
app, and blog. The task may seem overwhelming, but 
there are methods to aid in learning and remembering 
words and even to help make informed guesses about 
unfamiliar words. M ost 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 remember 
many words.

Wo rd Par s
Word components fall into three categories:

 1. The root is the fundamental unit of each medical word. 
It establishes the basic meaning of the word and is the 
part to which modifying word parts are added.

 2 . A suffix is a short word part or series of parts added 
at the end of a root to modify its meaning. This book 
indicates suffixes by a dash before the suffix, such as 
-itis (inflammation).

He a l t H Pr o f e s s io n s
He al h info rma  o n t e c hn c  ans

Patient medical records are used as 
the basis for all medical care delivered. 

Every time a patient receives medical treatment, 
information is added to the patient’s medical record, which 
includes the medical history, data about symptoms, test 
results, diagnoses, treatments, and follow-up care. Health 
information technicians (HITs) organize and manage these 
records and work closely with physicians, nurses, and other 
health professionals to ensure that they provide a complete 
and accurate basis for quality patient care.

Accurate medical records are essential for administra-
tive purposes, third-party payers, and researchers. Health 
information technicians assign a code to each diagnosis and 
procedure a patient receives, and this information is used for 
accurate patient billing. In addition, health information techni-
cians analyze medical records to reveal trends in health and 
disease. This research can be used to improve patient care, 
manage costs, and help establish new medical treatments.

To read and interpret medical records, health informa-
tion technicians need a thorough background in medical 

terminology. Students planning to pursue this career may 
obtain a certificate in health information technology or 
complete an associate’s degree in health information tech-
nology at a community college. Those wanting to move into 
an administrative role may complete advanced studies and 
a bachelor’s degree in health informatics at a university. A 
certification examination is required to become certified 
as a registered health information technician (RHIT). Many 
institutions prefer to hire individuals who are professionally 
certified.

Most health information technicians work in hospitals 
and long-term care facilities. Others may work in medical 
clinics, government agencies, insurance companies, and con-
sulting firms. Because of the growing need for medical care, 
health information technology is projected to be one of the 
fastest growing careers in the United States.

For more information about this profession, contact the 
American Health Information Management Association at 
www.ahima.org.

Box 1-1

Duodenum

Stomach

Gas troduodenos tomy

 Figure 1-1 Gastroduodenostomy. A communication 
(-stomy) between the stomach (gastr) and the first part of the small 
intestine, or duodenum (duoden).
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 3 . A prefix is a short word part added before a root to 

modify its meaning. This book indicates prefixes by a 
dash after the prefix, such as pre- (before).

Note that the same root may have different meanings 
in different fields of study, just as the words web, spam, 
cloud, cookie, and tweet have different meanings in com-
mon vocabulary than they do in “computerese.”  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. Health 
information technicians must be skilled in the use of medi-
cal language, as described in Box 1-1.

A compound word contains more than one root. The 
words eyeball, bedpan, frostbite, and wheelchair are exam-
ples. Some examples of compound medical words are 
cardiovascular (pertaining to the heart and blood vessels), 
urogenital (pertaining to the urinary and reproductive sys-
tems), and lymphocyte (a white blood cell found in the  
lymphatic system).

COMBINING FOrMS
When a suffix or another root beginning with a consonant 
is added to a root, a vowel is inserted between the root and 
the next word part to aid in pronunciation. This combin-
ing vowel is usually an o, as seen in the previous example 
of gastroduodenostomy, but may occasionally be a, e, or i.

Root

Root  O

Word
A combining vowel may be  added be tween a  root and

a  word part tha t follows.

Suffix

SuffixO

A combining vowel may be added between a root and a word part 
that follows.

The simple word learn can be used as a root to illus-
trate. 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 medi-
cal 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 
for the same structure. We find both the Greek root nephr 
and the Latin root ren used in words pertaining to the  
kidney (Fig. 1-2).

Kidney

Ure te r

Bladder

Ure thra

 Figure 1-2 Structures named with more than one word 
root. Medical terminology uses both the Greek root nephr and the 
Latin root ren for the kidney, an organ of the urinary system.

Prefix

Prefix  Root

Word
Words  a re  formed from roots , suffixes, and pre fixes.

Suffix

Root  Suffix

Words are formed from roots, suffixes, and prefixes.

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

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

Roots shown with a combining vowel are called com-
bining forms.

Root

Combining form
A root with a  combining vowel is  ca lled a  combining form.

Root  O

O

A root with a combining vowel is called a combining form.
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6   Part I In t rod u ct ion  to Med ica l Term in ology

This text gives roots with their most common combin-
ing vowels added after a slash and refers to them simply as 
roots, as in neur/o. A combining vowel is usually not used 
if the ending begins with a vowel. For example, the root 
neur is combined with the suffix -itis, meaning “ inflamma-
tion of,”  in this way:

neur + itis = neuritis (inflammation of a nerve)

This rule has some exceptions, particularly when they 
affect pronunciation or meaning, and you will observe 
these as you work.

Wo rd De rivatio ns
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. However, they 
are interesting and may aid in learning. For example, mus-
cle 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.

WOrDS ENDING IN x
When you add a suffix to a word ending in x , the x  is 
changed to a g or a c. If there is a consonant before the 
x , such as yx  or nx , the x  is changed to a g. For example, 
pharynx (throat) becomes pharyngeal (fah-RIN -je-al), to 
mean “pertaining to the throat;”  coccyx (terminal portion 
of the spine) becomes coccygeal (kok-SIJ-e-al), to mean 
“pertaining to the coccyx.”

If a vowel comes before the x , such as ax  or ix , you 
change the x  to a c. Thus, thorax (chest) becomes thoracic 
(tho-RAS-ik ), to mean “pertaining to the chest;”  and cervix 
(neck) becomes cervical (SER-vih-kal), to mean “pertaining 
to a neck.”

SUFFIXES BEGINNING WItH rh
When you add a suffix beginning with rh to a root, the r is 
doubled. For example:

hem/o (blood) + -rhage (bursting forth) = hemorrhage  
(a bursting forth of blood)

men/o (menses) + -rhea (flow, discharge) = menorrhea 
(menstrual flow)

Pro nunciatio n
This text provides phonetic pronunciations at every oppor-
tunity, even in the answer keys. The web resource, , 
has a large audio pronunciation dictionary. Take advantage 
of these aids. Repeat each word aloud as you learn to rec-
ognize it in print or hear it in the Student Resources.

No special marks are needed to follow the pronuncia-
tion if you keep a few simple rules in mind. Any vowel that 
appears at the end of a syllable gets a long pronunciation:

a as in say
e as in tea
i as in lie
o as in hose
u as in sue

Any vowel that appears within a syllable gets a short 
pronunciation:

a as in hat
e as in met
i as in bin
o as in not
u as in run

If a vowel is at the end of a syllable but needs a short 
pronunciation, an h is added, as in vah-nil-ah for vanilla. If 
a vowel within a syllable needs a long pronunciation, an e 
is added, as in re-pete for repeat. The accented syllable in 
each word is shown with capital letters, as in AK-sent.

Sacrum

Coccyx

Cervica l
vertebrae

Thoracic
vertebrae

Lumbar
vertebrae

 Figure 1-3 Word derivations. The coccyx of the spine is named 
by its resemblance to a cuckoo’s bill.
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Be aware that word parts may change in pronuncia-
tion when they are combined in different ways. Note also 
that accepted pronunciations may vary from place to place. 
Only one pronunciation for each word is given here, but be 
prepared for differences, as noted in Box 1-2.

SOFt  aND HarD c aND g
  A soft c, as in racer, will be written in pronunciations as 

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

SILENt LEttErS aND UNUSUaL 
PrONUNCIatIONS
A silent letter or an unusual pronunciation can be a prob-
lem, especially if it appears at the start of a word that you 
are trying to look up in the dictionary. See Box 1-3 for some 
examples.

The combinations in Box 1-3 may be pronounced dif-
ferently when they appear within a word, as in diagnosis 
(di-ag-N O -sis), meaning determination of the cause of 
disease, in which the g is pronounced; apnea (AP-ne-ah), 
meaning cessation of breathing, in which the p is pro-
nounced; nephroptosis (nef-rop-TO -sis), meaning dropping 
of the kidney, in which the p is pronounced.

Go to the Audio Pronunciation Glossary on  to hear 
medical terms pronounced.

LEarNING StYLES
The term learning styles describes how people differ in 
the senses on which they most depend to learn. Visual 
learners want to see a word in print. They like diagrams, 
charts, and pictures. Auditory learners need to hear words 

pronounced. They like to talk over what they have learned 
and benefit from listening again to recorded lessons. 
Tactile learners use touch, such as writing out answers or 
retyping notes. They like to follow demonstrations to learn 
a new skill.

Of course, we use all of our senses to some degree in 
learning, and the more channels we use, the more likely it 
is that we will absorb and remember new information. This 
text, in combination with the Student Resources, calls on 
multiple senses to aid learning: seeing new words in print, 
writing out answers, using flashcards, listening to pronun-
ciations, and completing exercises on the computer. Unlike 
the fashion magazines that use perfumed ads to sell prod-
ucts, the olfactory sense has not yet been incorporated into 
textbooks. Perhaps someday Student Resources will have a 
smell feature!

Abbre viatio ns
Shortened words or initials can save time in writing medi-
cal reports and case histories. We commonly use TV for 
television, Jr. for junior, F for Fahrenheit temperature 
readings, UV for ultraviolet, and Dr. for doctor. A few 
of the many medical abbreviations are mL for the metric 
measurement milliliter; dB for decibels, units of sound 
intensity; CA for cancer; hgb for hemoglobin; and ECG for 
electrocardiogram.

PHraSE aBBrEVIatIONS
An acronym is an abbreviation formed from the first let-
ter of each word in a phrase. Some everyday acronyms 
are ASAP (as soon as possible), ATM (automated teller 
machine), and a computer’s RAM (random access mem-
ory). Acronyms have become popular for saving time and 
space in naming objects, organizations, and procedures. 
They abound in the names of government agencies: FDA 
(Food and Drug Administration), USDA (United States 

f o c u s  o n  W o r d s
Pro nunc iatio ns

When pronunciations are included in a 
text, it is sometimes difficult for authors to 

know which pronunciation of a term to use. 
Pronunciations may vary from country to coun-

try and even in different regions of the same country. Think 
how easy it is to distinguish a Southern accent and one from 
the Midwest or Northeast United States. The general rule is to 
use the most common pronunciation or to list that pronuncia-
tion first if more than one is given.

The word gynecology is usually pronounced with a hard 
g in the United States, but in many areas, a soft g is used, as 
in jin-eh-KOL-o-je. Words pertaining to the cerebrum (largest 
part of the brain) may have an accent on different syllables. 

The adjective is usually pronounced with the accent on the 
second syllable (seh-RE-bral), but in cerebrum (SER-eh-brum) 
and cerebrospinal (ser-eh-bro-SPI-nal), the accented syllable 
differs.

The name for the first part of the small intestine (duo-
denum) is often pronounced du-o-DE-num , although the 
pronunciation du-OD-eh-num  is also acceptable. And the 
scientific term for the navel, umbilicus, is usually pronounced 
with the accent on the second syllable as um-BIL-ih-kus, but 
um-bih-LI-kus is also used. When extreme, some alternative 
pronunciations can sound like a foreign language. The word 
we pronounce as SKEL-eh-tal is pronounced in some other 
English-speaking countries as skeh-LE-tal.

Box 1-2
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8   Part I In t rod u ct ion  to Med ica l Term in ology

Department of Agriculture), and NIH (National Institutes 
of Health). Some medical acronyms are BP for blood 
pressure, MRI for magnetic resonance imaging, AIDS for 
acquired immunodeficiency syndrome, CNS for the central 
nervous system, and RN for registered nurse. Acronyms and 
abbreviations that appear in a chapter are listed and defined 
at the end of that chapter. Appendix 2 is a more complete 
list of commonly used abbreviations and acronyms with 
their meanings. An abbreviation dictionary is also helpful.

SYMBOLS
Symbols are commonly used as shorthand in case histories. 
Some examples are  l   and  r  for left and right and ↑  and ↓  
for increase and decrease. A list of common symbols appears 
in Chapter 7 and in Appendix 1.

Symbols and abbreviations can save time, but they can 
also cause confusion if they are not universally understood. 
Usage varies in different institutions, and the same abbre-
viation may have different meanings in different fields. For 
example, the acronym CRF can mean chronic renal failure 
or case report form, and MS can represent mitral stenosis 
or multiple sclerosis. Again, as with roots having multiple 
meanings, if the acronym is not defined, its interpretation 
depends on its context.

Some abbreviations and symbols are subject to error 
and should never be used. These appear in “Do Not Use”  

lists published by organizations that promote patient 
safety, such as the Joint Commission on Accreditation of 
Healthcare Organizations (JCAHO) and the Institute for 
Safe Medical Practices (ISMP). Most institutions have a 
policy manual that details the accepted abbreviations for 
that facility. Only the most commonly used symbols and 
abbreviations are given here.

See the Student Resources on  for a chart of 
selected “Do Not Use” abbreviations and the web addresses 
of organizations that publish these guidelines.

Me dica  Dic tio narie  
With few exceptions, you can do all the exercises in this 
book without the aid of a dictionary, but medical diction-
aries are valuable references for everyone in health-related 
fields. These include not only complete, unabridged ver-
sions, but also easy-to-carry short versions and dictionaries 
of medical acronyms and abbreviations. Many of these dic-
tionaries are also available on CD, on the internet, and also 
as applications for smartphones. Dictionaries give informa-
tion on meanings, pronunciation, synonyms, derivations, 
and related terms. Those dictionaries intended for nursing 
and allied health professions include more complete clinical 
information, with notes on patient care.

f o r  Yo u r  r e f e r e n c e
s i e nt l e tte r  and  u n   a  Pro n nc iatio n 

Letter(s)  Pronunciation  Example  Definition of Example

ch  k  chemical 
KEM-ih-kal

pertaining to the elements and their interactions (root chem /o 
means “chemical”)

dys  dis  dysfunction 
dis-FUNK-shun

difficult or abnormal (dys-) function

eu  u  euphoria 
u-FOR-e-ah

exaggerated feeling of well-being (eu- means “true” or “good”)

gn  n  gnathic 
NATH-ik

pertaining to the jaw (gnath/o)

ph  f  phantom 
FAN-tom

illusion or imaginary image

pn  n  pneumonia 
nu-MO-ne-ah

inflammation of the lungs (pneumon/o)

ps  s  pseudonym 
SU-do-nim

false name (-nym)

pt  t  ptosis 
TO-sis

dropping, downward displacement

rh  r  rhinoplasty 
RI-no-plas-te

plastic repair of the nose (rhin/o)

x  z  xiphoid 
ZI-foyd

pertaining to cartilage attached to the sternum (from Greek xiphos, 
meaning “sword”)

Bo x 1-3
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Dictionaries vary in organization; in some, almost all 

terms are entered as nouns, such as disease, syndrome, 
procedure, or test. Those with a more clinical approach 
enter some terms according to their first word, which may 
be an adjective or proper name, for example, biomedical 
engineering, Cushing disease, and wind chill factor. This 
format makes it easier to look up some terms. All diction-

aries have directions on how to use the book and interpret 
the entries, as shown in Appendix 9, taken from Stedman’s 
Medical D ictionary, 28th ed.

In addition to information on individual terms and 
phrases, medical dictionaries have useful appendices on 
measurements, clinical tests, drugs, diagnosis, body struc-
ture, information resources, and other topics.

J.V.’s Case Study Follow-Up

Case  Study Re vis ite d

J.V. was scheduled for an esophageal gastroduode-
noscopy as an outpatient procedure. The gastroenter-
ologist was able to visualize the esophagus and the 
inside of the stomach. The area around the esopha-
geal sphincter was a normal pink in color and showed 

no signs of esophagitis or ulceration. J.V. was started 
on a proton pump inhibitor to reduce stomach acid 
and was advised to limit his intake of spicy foods and 
alcohol. At his follow-up appointment, he reported no 
repeat episodes of epigastric pain.

t e rmino lo g y Key terms

a cron ym   
A K-ro-nim

An  abbrevia t ion  form ed  from  th e  firs t  le t te r  of ea ch  w ord  in  a  p h ra se

com bin in g form s  
kom -BI-ning

A w ord  root  com bin ed  w ith  a  vow el th a t  lin ks  th e  root  w ith  a n oth er w ord  p a rt , su ch  a s  a  su ffix or 
an oth er root ; com bin in g form s  a re  sh ow n  w ith  a  s la sh  be tw een  th e  root  a n d  th e  vow el, a s  in  neur/o

com p ou n d  w ord  
KOM-pow nd

A w ord  th a t  con ta in s  m ore  th a n  on e  root

p re fix  
PRE-fix

A w ord  p a rt  a d d ed  before  a  root  to m od ify it s  m ea n in g

root 
rute

Th e  fu n d a m en ta l u n it  of a  w ord

s u ffix  
SUH-fix

A w ord  p a rt  a d d ed  to th e  en d  of a  root  to m od ify it s  m ea n in g
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Fill in  he Bl nks
 1. A word part that always comes after a root is a(n) .
 2 . A root with a vowel added to aid in pronunciation is called a(n) .
 3 . Combine the word parts dia-, meaning “ through,”  and -rhea, meaning “ flow,”  to form a word meaning “passage of fluid 

stool”  .
 4 . The abbreviation ETOH means (refer to Appendix 2) .
 5 . Use Appendix 3 to find that the suffix in gastroduodenoscopy, seen in J.V.’s opening case study, means .
 6 . Combine the root cardi, meaning “heart,”  with the suffix -logy, meaning “study of,”  to form a word meaning “study of the 

heart”  .
 7. Use Appendix 6 at the back of the book to find that the suffix -al, as in esophageal, seen in J.V.’s case study follow-up  

means .
 8 . Appendix 1 shows that the symbol ↑  means .

Mu l t iPl e  c Ho ic e

Select the best answer and write the letter of your choice to the left of each number.

 9 . Epi- in the term epigastric is a
a. word root
b. prefix
 .  suffix
d. combining form

 10 . The -oid in the term x iphoid is a
a. root
b. prefix
 .  derivation
d. suffix

 11. The term musculoskeletal is a(n)
a. abbreviation
b. word root
 .  combining form
d. compound word

 12 . The adjective for larynx  is
a. larynxic
b. laryngeal
 .  larynal
d. largeal

 13 . The combining form for thorax  (chest) is
a. thorax/o
b. thor/o
 .  thorac/o
d. thori/o

ReviewCHa Pt Er

1
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