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Preface

Knowledge of medical terminology is fundamental to a 
wide variety of healthcare fields. This text 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 exam-
ple, it is like using the four bases in DNA to code for all the 
amino acids needed to make proteins.

The text opens with a general introduction to word 
parts and the human body as a whole, followed by an over-
view of diseases and treatments.  Each subsequent chapter 
on the individual body systems begins with an illustrated 
overview of the system with definitions of key terms rel-
evant to that system. Tables of word parts and exercises 
on using them follow. Turning to the abnormal, a section 
on diseases and treatments is included, followed by defi-
nitions of related key terms. The section of enrichment 
terms includes words and phrases that are “good to know” 

if time allows or if someone is particularly interested in 
that specialty. The sequence of the systems chapters follows 
the same order as that found in traditional anatomy and 
physiology books. Thus this text easily can be used simul-
taneously with study of A & P. We have tried to make this 
text easy to use and full of reinforcing drills. We have also 
included many phonetic pronunciations so you can recog-
nize technical terms when they are spoken and can com-
fortably use them yourself. Each chapter is enlivened with a 
short opening case study. These may have some words and 
abbreviations that are unfamiliar to you, especially at the 
start of the text. They are included to spark your interest in 
the chapter material, and give you a sense of medical situa-
tions and language. Don’t be concerned if you don’t under-
stand 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 
text will aid you in that endeavor and provide a basis on 
which to build your career.

—Barbara Janson Cohen
and Shirley A. Jones
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User’s Guide

Chapter Contents, Objectives, and Pretests 
Chapter Opening Case Studies and Objectives help you 
identify learning goals and familiarize yourself with the 
materials covered in the chapter. Chapter Pretests quiz 
students on previous knowledge at the beginning of each 
chapter. Students should take each Chapter Pretest before 
starting the chapter and again after completing the chapter 
in order to measure progress.

Medical Terminology: An Illustrated Guide,  
Ninth Edition was created and developed to help you 
master the language of medicine. The tools and features in 
the text will help you work through the material presented. 
Please take a few moments to look through this User’s 
Guide, which will introduce you to the features that will 
enhance your learning experience.

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

1  Compare the location and function of smooth, cardiac, and 
skeletal muscles. P190

2  Describe the typical structure of a skeletal muscle. P190

3  Briefly describe the mechanism of muscle contraction. P190

4  Explain how muscles work together to produce 
movement. P191

5  Describe the main types of movements produced by 
muscles. P192

6  List some of the criteria for naming muscles, and give 
examples of each. P192

7  Identify and use the roots pertaining to the muscular 
system. P197

8  Describe at least seven disorders that affect muscles. P198

9  Interpret abbreviations pertaining to muscles. P204

10  Analyze several case studies involving muscles. PP189, 212

Chief Complaint
Thomas, a 16 y/o high school student, 

had a severe lacrosse accident that 
resulted in a flail arm. He had sus-

tained right brachial plexus injury 
and had no recovery. He has continued to take medication 
for neurologic pain. He was scheduled to see his orthopedic 
surgeon for a possible brachial plexus exploration.

Examination
The orthopedic surgeon examined Thomas and noted that 
there had not been any change in his condition since the 
previous visit. Thomas still had no feeling or motion in his 
right shoulder or arm. He had atrophy over the supraspi-
natus and infraspinatus muscles and also subluxation of 
his shoulder and deltoid atrophy. He had no active motion 
of the right upper extremity and no sensation. The rest of 
his orthopedic exam showed full ROM of his hips, knees, 
and ankles with intact sensation and palpable distal pulses 
as well as normal motor function. He was diagnosed with 
a possible middle trunk brachial plexus injury from C7.

Case Study: Thomas’s Brachial Plexus Injury 

Clinical Course
Thomas and his parents had previous discussions with the 
surgeon and were aware of the prognosis and treatment 
plan. With middle trunk brachial plexus injury, damage 
to the subscapular nerve will interrupt conduction to the 
subscapularis and teres major muscles. Damage to the 
long thoracic nerve prevents conduction to the serratus 
anterior muscles. Injury to the pectoral nerves affects the 
pectoralis major and minor muscles.

Thomas was scheduled for an EMG, nerve conduction 
studies, and somatosensory evoked potentials (SSEPs). His 
diaphragm was examined under fluoroscopy to R/O phrenic 
nerve injury. The results of the diagnostic studies indicated 
that Thomas had most likely sustained a middle trunk brachi-
al plexus injury. Thomas was scheduled for a brachial plexus 
exploration with possible bilateral sural (calf) nerve graft, 
nerve transfer, or gracilis muscle graft from his right thigh.

Case Study Revisited: Once you complete this 
chapter, please review the case follow-up on p. 205.

Ancillaries At-A-Glance

Visit the web resource to access the following resources.

 Chapter 6 ■ Muscular System 189

Learning Resources
 ■ eBook
 ■ A&P Module with Heart & Lung Sounds
 ■ Image Bank

 ■ TestPrep
 ■ Animations
 ■ Audio Pronunciation Glossary

9781284216837_CH06_Cohen.indd   189 13/11/19   3:01 PM xiii

9781284216837_FM_Cohen.indd   13 07/01/20   10:49 PM

© Jones & Bartlett Learning LLC, an Ascend Learning Company. NOT FOR SALE OR DISTRIBUTION.

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION



xiv User’s Guide
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Focus on Words boxes 
provide historical or other 
interesting information on 
select terms within a chapter.

 Chapter 1 ■ Concepts, Suffixes, and Prefixes of Medical Terminology  9

1

fields. These include not only complete, unabridged ver-
sions, but also easy-to-carry short versions and dictio-
naries of medical acronyms and abbreviations. Many of 
these dictionaries are also available on the internet, and as 
applications for smartphones and tablets. Dictionaries give  
information on meanings, synonyms, derivations, and 
related terms. Those dictionaries intended for nursing and 
allied health professions include more complete clinical 
information, with notes on patient care.

Dictionaries vary in organization; in some, almost all 
terms are entered as nouns, such as disease, syndrome, pro-
cedure, 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 engi-
neering, Cushing disease, and wind chill factor. This format 
makes it easier to look up some terms. All dictionaries have 
directions on how to use the book and interpret the entries, 
as shown in Appendix 9, taken from Stedman’s Medical 
Dictionary, 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.

Suffixes
A suffix is a word ending that modifies a root. A suffix 
may indicate that the word is a noun or an adjective and 
often determines how the definition of the word will begin  
(BOX 1-3). For example, using the root myel/o, meaning 
“bone marrow,” the adjective ending -oid forms the word 
myeloid, which means “like or pertaining to bone mar-
row.” The ending -oma forms myeloma, which is a tumor 

of the bone marrow. Adding another root, gen, which 
represents genesis or origin, and the adjective ending -ous 
forms the word myelogenous, meaning “originating in 
bone marrow.”

The suffixes given in this chapter are general ones that 
are used throughout medical terminology. They include end-
ings that form:

 ■ Nouns: a person, place, or thing

 ■ Adjectives: words that modify nouns

 ■ Plurals: endings that convert single nouns to multiples

Additional suffixes will be presented in later chapters as 
they pertain to disease states, medical treatments, or specific 
body systems.

NOUN SUFFIXES
The following general suffixes convert roots into nouns. 
TABLE 1-1 lists suffixes that represent different conditions. 
Note that the ending -sis may appear with different com-
bining vowels as -osis, -iasis, -esis, or -asis. The first two of 
these denote an abnormal condition.

TABLE 1-2 lists endings that convert roots into medical 
specialties or specialists. The suffix -logy applies to many 
fields other than medicine. It contains the root log/o taken 
from the Greek word logos, which means “word,” and gen-
erally means a field of study. Some examples are biology, 
archeology, terminology, and technology. Terms with this 
ending are also used to identify an institutional department 
or a specialty, as in cardiology, dermatology, radiology, and 
others. The two endings -iatrics and -iatry contain the root 
-iatr/o, based on a Greek word for healing and meaning 
“physician” or “medical treatment.”

FOCUS ON WORDS
Meaningful Suffixes

B O X  1 - 3

Suffixes sometimes take on a color of their own as they are 
added to different words. The suffix -thon is taken from the 
name of the Greek town Marathon, from which news of a bat-
tle victory was carried by a long-distance runner. It has been 
attached to various words to mean a contest of great endur-
ance. We have bike-a-thons, dance-a-thons, telethons, and 
even major charity fundraisers called thon-a-thons.

The adjective ending -ish is used, as in boyish or childish, 
to suggest traces of certain characteristics. People tack it onto 
words to indicate that they are estimates, not right on target, 
as in forty-ish or blue-ish. A vague time for a lunch appoint-
ment could be noon-ish.

In science and medicine, the ending -tech is used to 
imply high technology, as in the company name Genen-
tech, and -pure may be added to inspire confidence, as in 
the naming of the Multi-Pure water filter. The ending -mate 
suggests helping, as in helpmate, defined in the dictionary 
as a helpful companion, more specifically, a wife, or some-
times, a husband. The medical device HeartMate is a pump 
used to assist a damaged heart. In current terminology, the 
ending -ome refers to the objects in a comprehensive topic 
of study such as microbiome (total microbiologic popula-
tion associated with an individual), genome (study of all the 
genes in an individual), and proteome (the entire protein 
makeup of an individual).

9781284216837_CH01_Cohen.indd   9 25/10/19   8:58 PM

Detailed Illustrations 
Detailed, full-color drawings 
and photographs illuminate 
the chapters. These include 
clinical photographs and tissue 
micrographs. The many figures 
amplify and clarify the text 
and are particularly helpful for 
visual learners.
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 ■ Hair is widely distributed over the body. Each hair 
develops within a sheath or hair follicle and grows from 
its base within the skin’s deep layers. A small muscle  
(arrector pili) attached to the follicle raises the hair to 
produce “goosebumps” when one is frightened or cold 
(see FIG. 4-1). In animals this is a warning sign and a 
means of insulation.

 ■ Nails develop from a growing region at the proximal end 
(FIG. 4-2). The cuticle, technically named the eponychium 
(ep-o-NIK-e-um), is an extension of the epidermis onto 
the surface of the nail plate. A lighter region distal to the 
cuticle is called the lunula because it looks like a half 
moon. Here the underlying skin is thicker, and blood 
does not show as much through the nail.

Subcutaneous
layer

Dermis

Epidermis

Skin

Sebaceous
(oil) gland

Pore (opening
of sweat gland)

Nerve endings

Dermal papilla

Touch receptor
(Meissner corpuscle) 

Stratum basale
(stem cell layer)

Stratum corneum

Sweat gland

Arrector pili
muscle

Adipose
tissue

Hair follicle

Pressure receptor
(Pacinian corpuscle)

Artery

Nerve

Vein

Hair

FIGURE 4-1 Cross-section of the skin. The skin layers and associated structures are shown.

Lunula
CuticleNail plate

Nail bedLunulaNail plate CuticleFree edge
Nail root

Growth region
(nail matrix)

Distal bone
of finger

A B

FIGURE 4-2 Nail structure. A. Photograph of a nail, superior view. B. Midsagittal section of a fingertip showing the 
growth region and tissue surrounding the nail plate.
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Biceps brachii
(synergist)

Origins

Insertion

Brachialis
(prime mover)

Brachioradialis
(synergist)

Triceps brachii
(antagonist)

Agonists:

FIGURE 6-4 Muscles work together. When the brachialis, the agonistic prime mover, flexes 
the arm, the triceps brachii, the antagonist, must relax. Synergists, the biceps brachii and the 
brachioradialis, assist in this action. When the arm is extended, these muscle actions are reversed. 
This figure also shows three attachments of the biceps brachii, two origins and one insertion.

the brachialis must relax. Any mus-
cle that assists the prime mover to 
produce an action is called a syner-
gist. For example, the biceps brachii 
(most visible on the anterior surface 
when the arm is flexed) and the bra-
chioradialis assist the brachialis to 
flex the arm.

In a given movement, the point 
where the muscle is attached to a sta-
ble part of the skeleton is the origin; 
the point where a muscle is attached 
to a moving part of the skeleton is 
the insertion (see FIG. 6-4).

BOX 6-2 describes various types 
of movements at the joints; these 
are illustrated in FIGURE 6-5. See also  
BOX 6-3 for a description of careers in 
physical fitness.

FOR YOUR REFERENCE
Types of Movement

B O X  6 - 2 

Movement Definition Example

flexion 
FLEK-shun

closing the angle at a joint bending at the knee or elbow

extension 
eks-TEN-shun

opening the angle at a joint straightening at the knee or elbow

abduction 
ab-DUK-shun

movement away from the midline of the body outward movement of the arm at the shoulder

adduction 
ah-DUK-shun

movement toward the midline of the body return of lifted arm to the body

rotation 
ro-TA-shun

turning of a body part on its own axis turning of the forearm from the elbow

circumduction 
ser-kum-DUK-shun

circular movement from a central point tracing a circle with an outstretched arm

pronation 
pro-NA-shun

turning downward turning the palm of the hand downward

supination 
su-pin-A-shun

turning upward turning the palm of the hand upward

eversion 
e-VER-zhun

turning outward turning the sole of the foot outward

inversion 
in-VER-zhun

turning inward turning the sole of the foot inward

dorsiflexion 
dor-shi-FLEK-shun

bending backward moving the foot so that the toes point upward, 
away from the sole of the foot

plantar flexion bending the sole of the foot pointing the toes downward

9781284216837_CH06_Cohen.indd   192 25/10/19   1:09 PM
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Learning Resources
 ■ Tips for Effective Studying
 ■ Web Figure: Comparison of Male and Female Pelves
 ■ Web Figure: Bone Markings and Formations
 ■ Web Chart: Bones of the Skull

 ■ Web Chart: Joints
 ■ Animation: Bone Growth
 ■ Audio Pronunciation Glossary
 ■ Interactive Learning Activities

Introduction
The skeleton forms the framework of the body, protects vital 
organs, and works with the muscular system to produce move-
ment at the joints. The human adult skeleton is composed of 
206 bones, which are organized for study into two divisions.

Divisions of the Skeleton
The axial skeleton forms the central core or “axis” of the 
body’s bony framework (FIG. 5-1). It consists of:

 ■ The skull, made up of 8 cranial bones and 14 bones of the 
face (FIG. 5-2). The skull bones are joined by immovable 
joints (sutures), except for the joint between the lower 
jaw (mandible) and the temporal bone of the cranium, 
the temporomandibular joint (TMJ).

 ■ The spinal column (FIG. 5-3) consisting of 26 vertebrae. 
Between the vertebrae are disks of cartilage that add 
strength and flexibility to the spine. The five groups of ver-
tebrae, listed from superior to inferior with the number of 
bones in each group are:

Facial bones

Vertebral
column

Mandible

Pelvis

Sacrum

Sternum

Costal
cartilage

Metatarsals

Tarsals

Fibula

Femur

Tibia

Phalanges

Phalanges

Patella

Ulna

Carpals

Meta-
carpals

Calcaneus

Radius

Humerus

Scapula

Clavicle

Ribs

Cranium

Ilium
(of pelvis)

FIGURE 5-1 The skeleton. The skeleton is divided into two portions. 
The axial skeleton is shown here in yellow; the appendicular in blue.

Bones of the skull:

Lacrimal

Mastoid
process

Styloid processLigamentHyoid

Coronal suture

Lambdoid
suture

Squamous suture

Frontal

Parietal

Sphenoid

Temporal

Nasal

Maxilla

Occiptial

Zygomatic

Mandible

FIGURE 5-2 The skull from the left. An additional cranial bone, 
the ethmoid (ETH-moyd), is visible mainly from the interior of the 
skull. The hyoid is considered part of the axial skeleton but is not 
attached to any other bones. The tongue and other muscles are 
attached to the hyoid.
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 User’s Guide xv

xv

Clinical Perspectives boxes 
focus on body processing, 
as well as techniques used in 
clinical settings.

Health Professions boxes 
focus on a variety of health 
careers, showing how the 
knowledge of medical 
terminology is applied in  
future careers.
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Learning Resources
 ■ Tips for Effective Studying
 ■ Web Figure: Clinical Findings in Systemic Lupus Erythematosus
 ■ Web Figure: Malar “Butterfly” Rash of Systemic Lupus  

Erythematosus
 ■ Web Chart: Skin Structure

 ■ Web Chart: Accessory Skin Structures
 ■ Animation: Skin Examination
 ■ Animation: Wound Healing
 ■ Audio Pronunciation Glossary
 ■ Interactive Learning Activities

Introduction
The skin and its associated structures make up the integu-
mentary system. This body-covering system protects against 
infection, dehydration, ultraviolet radiation, and injury. 
Extensive damage to the skin, such as by burns, can result 
in a host of dangerous complications.

The skin helps to regulate temperature by evaporation of 
sweat and by changes in the diameter of surface blood vessels, 
which control how much heat is lost to the environment. The 
skin also contains receptors for the sensory perceptions of touch, 
temperature, pressure, and pain. Medication can be delivered 
through the skin from patches, as explained in BOX 4-1.

The word derma (from Greek) means “skin” and is 
used as an ending in words pertaining to the skin, such as 
xeroderma (dryness of the skin) and scleroderma (harden-
ing of the skin). The adjective cutaneous refers to the skin 
and is from the Latin word cutis for skin. Like the eyes, the 
skin is a readily visible reflection of one’s health. Its color, 
texture, and resilience reveal much, as does the condition of 
the hair and nails.

Anatomy of the Skin
The skin’s outermost portion is the epidermis, consisting of 
four to five layers (strata) of epithelial cells (FIG. 4-1). The 

deepest epidermal layer, the stratum basale, or basal layer, 
produces new cells. As these cells gradually rise toward the 
surface, they die and become filled with keratin, a protein 
that thickens and toughens the skin. The outermost epider-
mal layer, the stratum corneum or horny layer, is composed 
of flat, dead, protective cells that are constantly being shed 
and replaced. Some of the cells in the epidermis produce 
melanin, a pigment that gives the skin color and protects 
against sunlight. Irregular spots of melanin form freckles.

The dermis is beneath the epidermis. It contains con-
nective tissue, nerves, blood vessels, lymphatics, and sensory 
receptors. This layer supplies nourishment and support for 
the skin. The subcutaneous layer beneath the dermis is com-
posed mainly of connective tissue and fat.

Associated Skin Structures
Specialized structures within the skin are part of the integ-
umentary system:

 ■ The sweat (sudoriferous) glands act mainly in tempera-
ture regulation by releasing a watery fluid that evaporates 
to cool the body.

 ■ The sebaceous glands release an oily fluid, sebum, that 
lubricates the hair and skin and prevents drying.

important to know when the medication’s effects disappear 
after the patch is removed. Because the body continues to 
absorb what has already diffused into the skin, removing the 
patch does not entirely remove the medicine. There is also a 
danger that patches may become unsafe when heated, as by 
exercise, high fever, or a hot environment, such as a hot tub, 
heating pad, or sauna. When heat dilates the capillaries in the 
skin, a dangerous increase in dosage may result as more med-
ication enters the blood.

A recent advance in TD drug delivery is iontophoresis. 
Based on the principle that like charges repel each other, this 
method uses a mild electrical current to move ionic drugs 
through the skin. A small electrical device attached to the 
patch uses positive current to “push” positively charged drug 
molecules through the skin and a negative current to push 
negatively charged ones. Even though very low levels of 
electricity are used, people with pacemakers should not use 
iontophoretic patches. Another disadvantage of these patches 
is that they can move only ionic drugs through the skin.

For most people, pills are a convenient way to take medica-
tion, but for some, they have drawbacks. Pills must be taken 
at regular intervals to ensure consistent dosing, and they must 
be digested and absorbed into the bloodstream before they 
can begin to work. For those who have difficulty swallowing 
or digesting pills, transdermal (TD) patches offer an effective 
alternative to oral medications.

TD patches deliver a consistent dose of medication that 
diffuses at a constant rate through the skin into the blood-
stream. There is no daily schedule to follow, nothing to 
swallow, and no stomach upset. TD patches can also deliver 
medication to unconscious patients, who would otherwise 
require intravenous drug delivery. TD patches are used in 
hormone replacement therapy, to treat heart disease, to 
manage pain, and to suppress motion sickness. Nicotine 
patches are also used as part of programs to quit smoking.

TD patches must be used carefully. Drug diffusion 
through the skin takes time, so it is important to know how 
long the patch must be in place before it is effective. It is also 

B O X  4 - 1 CLINICAL PERSPECTIVES
Medication Patches: No Bitter Pill to Swallow
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Portions of moistened food are moved toward the phar-
ynx (throat), where swallowing reflexes push them into the 
esophagus. Peristalsis moves the food through the esopha-
gus and into the stomach. At its distal end, where it joins the 
stomach, the esophagus has muscle tissue that contracts to 
keep stomach contents from refluxing (flowing backward). 
This lower esophageal sphincter (LES) is also called the 
“cardiac sphincter” because it lies above the cardia of the 
stomach, the region around its upper opening.

In the stomach, food is further broken down as it is 
churned and mixed with secretions containing the enzyme 
pepsin and powerful hydrochloric acid (HCl), both of 

which break down proteins. The partially digested food 
then passes through the stomach’s lower portion, the pylo-
rus, into the intestine.

THE SMALL INTESTINE
Food leaving the stomach enters the duodenum, the first 
portion of the small intestine. As the food continues through 
the jejunum and ileum, the small intestine’s remaining sec-
tions, digestion is completed. (Ileum sounds like ilium, a 
large bone of the pelvis. For information on these and other 
homonyms, see BOX 13-3.) The digestive substances active in 

Most dental hygiene programs award an associate degree; 
some offer bachelor’s or master’s degrees. The higher degrees 
are required for research, teaching, or practice in public or 
school health facilities. The professional program requires 1 year 
of college-level prerequisite courses. The curriculum includes 
courses in radiography, dental anatomy, pharmacology, head 
and neck anatomy, and other health- and dental-related sci-
ences. Additional material on the legal and ethical aspects 
of dental hygiene practice and extensive clinical training are 
included in the program. After graduation, dental hygienists 
must be licensed in their states by passing clinical and written 
examinations administered by the American Dental Associa-
tion’s (ADA) Joint Commission on National Dental Examinations.

Almost all hygienists work in dental offices. One advan-
tage of this field is scheduling flexibility and the opportunity 
for part-time work. Job prospects are good; dental hygiene is 
among the fastest growing occupations. Benefits vary with 
place of employment. For additional information, contact the 
American Dental Hygienists’ Association at adha.org.

Dental hygienists focus primarily on dental health mainte-
nance and preventive dental care. They examine patients’ 
dentition and periodontium (supporting structures of the 
teeth); take radiographic images; and perform oral pro-
phylaxis using hand and ultrasonic instruments to remove 
deposits, such as calculus, stains, and plaque. They may also 
apply fluorides to prevent caries. They work independently 
or along with a dentist to administer local anesthesia and 
nitrous oxide sedation and to do oral screenings, polish 
restorations, remove sutures, apply dental sealants, and 
perform periodontal procedures. Dental hygienists must 
be knowledgeable about safety concerning x-ray equip-
ment, anesthesia, and infectious diseases. They wear safety 
glasses, surgical masks, and gloves to protect themselves 
and their patients. A major component of the dental hygien-
ist’s work is patient education for maintenance of good oral 
health. They may give instruction on nutrition and proper 
oral care, such as brushing, flossing, and the use of antimi-
crobial rinses.

HEALTH PROFESSIONS
Dental Hygienist

B O X  1 3 - 2

FOCUS ON WORDS
Homonyms

B O X  1 3 - 3

Homonyms are words that sound alike but have different 
meanings. One must know the context in which they are used 
in order to understand the intended meaning. For example, 
the ilium is the upper portion of the pelvis, but the ileum is the 
last portion of the small intestine. Different adjectives are pre-
ferred for each—iliac for the first and ileal for the second. The 
word meiosis refers to the type of cell division that halves the 
chromosomes to form the gametes, but miosis means abnor-
mal contraction of the pupil. Both words come from the Greek 
word that means a decrease.

Similar-sounding names lead to some funny misspell-
ings. The large bone of the upper arm is the humerus, but 
this bone is often written as “humorous.” The vagus nerve 
(cranial nerve X) is named with a root that means “wander,” 
as in the words vague and vagabond, because this nerve 
branches to many of the internal organs. Students often 

write the name as if it had some relation to the famous gam-
bling city in Nevada.

Homonyms may have a more serious side as well. Drug 
names may sound or look so similar that clinicians could con-
fuse them, leading to dangerous, potentially fatal, complica-
tions. For example, a 50 y/o woman was hospitalized after she 
took Flomax, which is used to treat symptoms for an enlarged 
prostate instead of Volmax, which is used to relieve broncho-
spasm. Another example involved two drugs used to treat 
schizophrenia, clozapine and olanzapine; a young man was 
given the wrong drug and suffered severe complications. The 
FDA and the United States Adopted Names Council regulate 
sound-alike or look-alike drug names. The World Health Orga-
nization (WHO) has rejected many proposed names, and has 
even changed drug names after they have been marketed, 
when they have led to medication errors.
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Rule 3
If a vowel is at the end of a syllable but needs a short pro-
nunciation, an h is added, as in vah-nil-ah for vanilla.

Rule 4
If a vowel within a syllable needs a long pronunciation, an e 
is added, as in re-pete for repeat.

Rule 5
The accented syllable in each word is shown with capital 
letters, as in AK-sent.

Be aware that word parts may change in pronunciation 
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 pre-
pared for differences. 

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 1-2 for some 
examples.

The combinations in BOX 1-2 may be pronounced dif-
ferently when they appear within a word, as in diagnosis 
(di-ag-NO-sis), meaning determination of the cause of dis-
ease, in which the g is pronounced; apnea (AP-ne-ah), mean-
ing cessation of breathing, in which the p is pronounced; 
nephroptosis (nef-rop-TO-sis), meaning dropping of the 
kidney, in which the p is pronounced.

Go to the Audio Pronunciation Glossary on the web 
resource to hear these terms pronounced.

FOR YOUR REFERENCE
Silent Letters and Unusual Pronunciations

B O X  1 - 2

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”)

9781284216837_CH01_Cohen.indd   7 25/10/19   8:58 PM

9781284216837_FM_Cohen.indd   15 07/01/20   10:49 PM

© Jones & Bartlett Learning LLC, an Ascend Learning Company. NOT FOR SALE OR DISTRIBUTION.

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION



xvi User’s Guide

 xvi

Word Part Tables present roots, prefixes, and 
suffixes covered in each chapter in an easy-to-
reference format (with examples of their use in 
medical terminology). Word Part Knowledge aids 
in the learning and understanding of common 
terminology.

Exercises are designed to test your knowledge 
before you move to the next learning topic that 
follows each table.

Terminology Tables-Key Terms outline the 
key terms emphasized in the chapter and can be 
used as a learning and study tool.
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2

Word Parts Pertaining to Cells, Tissues, and Organs
See TABLES 2-1 to 2-3.

Key Terms (Continued)Terminology

nucleus
NU-kle-us

The cell’s control center; directs all cellular activities based on the information contained in 
its chromosomes (roots: nucle/o, kary/o)

organ
OR-gan

A part of the body with a specific function, a component of a body system

organelle
OR-gah-nel

A specialized structure in the cytoplasm of a cell

protein
PRO-tene

A category of organic compounds that includes structural materials, enzymes, and some 
hormones

ribonucleic acid (RNA)
ri-bo-nu-KLE-ik

An organic compound involved in the manufacture of proteins within cells

tissue
TISH-u

A group of cells that acts together for a specific purpose (roots: hist/o, histi/o); types include 
epithelial tissue, connective tissue, muscle tissue, and nervous tissue

Go to the Audio Pronunciation Glossary on the web resource to hear these terms pronounced.

 Table 2-1 Roots for Cells and Tissues

Root Meaning Example Definition of Example

morph/o form polymorphous 
pol-e-MOR-fus

having many forms

cyt/o, -cyte cell cytologist 
si-TOL-o-jist

one who studies cells

nucle/o nucleus nuclear 
NU-kle-ar

pertaining to a nucleus

kary/o nucleus karyotype 
KAR-e-o-tipe

picture of a cell’s chromosomes organized 
according to size (FIG. 2-10)

hist/o, histi/o tissue histocompatibility 
his-to-kom-pat-ih-BIL-ih-te

tissue similarity that permits transplantation

fibr/o fiber fibrosis 
fi-BRO-sis

abnormal formation of fibrous tissue

reticul/o network reticulum 
reh-TIK-u-lum

a network

aden/o gland adenoma 
ad-eh-NO-mah

tumor (-oma) of a gland

papill/o nipple papilla 
pah-PIL-ah

projection that resembles a nipple

myx/o mucus myxadenitis 
miks-ad-eh-NI-tis

inflammation (-itis) of a mucus-secreting gland

muc/o mucus, mucous 
membrane

mucorrhea 
mu-ko-RE-ah

increased flow (-rhea) of mucus

somat/o, -some body, small body chromosome 
KRO-mo-some

small body that takes up color (dye) (chrom/o)
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Clinical Aspects of the  
Digestive System
DIGESTIVE TRACT
Infection
A variety of organisms can infect the GI tract, from viruses 
and bacteria to protozoa and worms. In the mouth, bacte-
rial infection contributes to tooth decay or caries. It may 
cause a mild gum infection (gingivitis) or more extensive 
involvement of the deeper tissues and bony support around 
the tooth (periodontitis). Infections of the stomach or intes-
tine may produce short-lived upsets with gastroenteritis, 
nausea, diarrhea, and emesis (vomiting). Other infectious 
diseases of the GI tract, such as typhoid, cholera, and dysen-
tery, are more serious, even fatal.

Appendicitis results from infection of the appendix, 
often secondary to its obstruction. Surgery is necessary to 

avoid rupture and peritonitis, infection of the peritoneal 
cavity.

Ulcers
An ulcer is a lesion of the skin or a mucous membrane marked 
by inflammation and tissue damage. Ulcers caused by the 
damaging action of gastric juices, also called peptic juices, on 
the lining of the GI tract are termed peptic ulcers. Most peptic 
ulcers appear in the first portion of the duodenum. The origins 
of such ulcers are not completely known, although infection 
with a bacterium, Helicobacter pylori, has been identified as 
a major cause. Heredity and stress may be factors, as well as 
chronic inflammation and exposure to damaging drugs, such 
as aspirin and other NSAIDs, or to irritants in food and drink.

Current ulcer treatment includes the administration of 
antibiotics to eliminate H. pylori infection and use of drugs 
that inhibit gastric acid secretion. Ulcers may lead to hemor-
rhage or to perforation of the digestive tract wall.

13-3Exercise

Complete the exercise. To check your answers go to Appendix 11.

Use the suffix -ic to write a word for the following definitions.

 1. pertaining to the liver  _____________________________________________

 2. pertaining to the gallbladder  _____________________________________________

 3. pertaining to the pancreas  _____________________________________________

Use the suffix -graphy to write a word for the following definitions.

 4. radiographic study of the liver  _____________________________________________

 5. radiographic study of the gallbladder  _____________________________________________

 6. radiographic study of the bile ducts  _____________________________________________

 7. radiographic study of the pancreas  _____________________________________________

Use the suffix -lithiasis to write a word for the following definitions.

 8. condition of having a stone in the common bile duct  _____________________________________________

 9. condition of having a stone in the pancreas  _____________________________________________

Fill in the blanks.

 10. Inflammation of the liver is called  ___________________________________________________________________ .

 11. The word biligenesis (bil-ih-JEN-eh-sis) means the formation of  _________________________________________ .

 12. A cholelith (KO-le-lith) is a(n)  ______________________________________________________________________ .

 13. Choledochotomy (ko-led-o-KOT-o-me) is incision of the ________________________________________________ .

 14. Cholecystectomy (ko-le-sis-TEK-to-me) is removal of the  _______________________________________________ .

 15. Hepatomegaly (hep-ah-to-MEG-ah-le) is enlargement of the  ____________________________________________ .

 16. Cholangitis (ko-lan-JI-tis) is inflammation of a(n)  _____________________________________________________ .

 17. Pancreatolysis (pan-kre-ah-TOL-ih-sis) is dissolving of the  ______________________________________________ .
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Immunity that we develop during life from exposure to 
disease organisms is termed adaptive immunity, or acquired 
immunity. This type of immunity is specific for particular 
diseases encountered by natural exposure or by the adminis-
tration of vaccines (see Chapter 11). The system responsible 
for adaptive immunity consists of cells in the blood, lym-
phatic system, and other tissues. These cells recognize dif-
ferent foreign invaders and get rid of them by direct attack 
and by producing circulating antibodies that immobilize 
and help destroy them. The immune system also monitors 
the body continuously for abnormal and malfunctioning 
cells, such as cancer cells. The immune system may overre-
act to produce allergies and may react to one’s own tissues 
to cause autoimmune diseases.

Neoplasia
As noted earlier, a neoplasm is an abnormal and uncon-
trolled growth of tissue—a tumor or growth. A benign 

neoplasm does not spread, that is, undergo metastasis to 
other tissues, although it may cause damage at the site 
where it grows. An invasive neoplasm that can metastasize 
to other tissues is termed malignant and is commonly called 
cancer. A malignant tumor that involves epithelial tissue is 
a carcinoma. If the tumor arises in glandular epithelium, it 
is an adenocarcinoma (the root aden/o means “gland”); a 
cancer of pigmented epithelial cells (melanocytes) is a mel-
anoma. A neoplasm that involves connective tissue or mus-
cle is a sarcoma. Cancers of the blood, lymphatic system, 
and nervous system are classified according to the cell types 
involved and other clinical features. Further descriptions of 
these cancers appear in Chapters 11 and 7.

Often mistaken for a malignancy is a cyst, a sac or 
pouch filled with fluid or semisolid material that is abnor-
mal but not cancerous. Common sites for cyst formation 
are the breasts, the skin’s sebaceous glands, and the ovaries. 
Causes of cyst formation include infection or blockage of 
a duct.

Key TermsTerminology

The terms listed below are emphasized in this chapter. Knowing them will help you organize and prioritize your learning. 
These boldface terms are also found, collectively, with all chapter key terms in the Glossary.

Disease

acute
ah-KUTE

Sudden, severe; having a short course

benign
be-NINE

Not recurrent or malignant, favorable for recovery, describing a tumor that does not spread 
(metastasize) to other tissues

carcinoma
kar-sih-NO-mah

A malignant neoplasm composed of epithelial cells (from Greek root carcino, meaning “crab”) 
(adjective: carcinomatous)

chronic
KRON-ik

Of long duration, progressing slowly

cyst
sist

An abnormal filled sac or pouch; used as a root meaning a normal bladder or sac, such as the urinary 
bladder or gallbladder (root: cyst/o)

edema
eh-DE-mah

Accumulation of fluid in the tissues, swelling; adjective: edematous (eh-DE-mah-tus) (see FIG. 3-2)

etiology
e-te-OL-o-je

The cause of a disease

Gram stain A laboratory staining procedure that divides bacteria into two groups: gram positive, which stains 
purple, and gram negative, which stains red 

hernia
HER-ne-ah

Protrusion of an organ through an abnormal opening; commonly called a rupture (FIG. 3-4)

immunity
ih-MU-nih-te

All our defenses against infectious disease

inflammation
in-flah-MA-shun

A localized response to tissue injury characterized by heat, pain, redness, and swelling

lesion
LE-zhun

A distinct area of damaged tissue, an injury or wound
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2

The Body as a Whole
All healthcare professionals must be thoroughly familiar 
with the terms used to describe body locations and positions. 

Enrichment TermsTerminology

The terms listed below expand on the key terms to increase your knowledge of this chapter topic.

amino acids
ah-ME-no

The nitrogen-containing compounds that make up proteins

anabolism
ah-NAB-o-lizm

The type of metabolism in which body substances are made; the building phase of metabolism

catabolism
kah-TAB-o-lizm

The type of metabolism in which substances are broken down for energy and simple compounds

collagen
KOL-ah-jen

A fibrous protein found in connective tissue

cortex
KOR-tex

The outer region of an organ

glycogen
GLI-ko-jen

A complex sugar compound stored in liver and muscles and broken down into glucose when needed 
for energy

interstitial
in-ter-STISH-al

Between parts, such as the spaces between cells in a tissue

medulla
meh-DUL-lah

The inner region of an organ, marrow (root: medull/o)

parenchyma
par-EN-kih-mah

The functional tissue of an organ

parietal
pah-RI-eh-tal

Pertaining to a wall, describes a membrane that lines a body cavity

soma
SO-mah

The body

stem cell An immature cell that has the capacity to develop into any of a variety of different cell types, a 
precursor cell

visceral
VIS-er-al

Pertaining to the internal organs; describes a membrane on the surface of an organ

Radiologic technologists, for example, must be able to posi-
tion a person and direct x-rays to obtain suitable images for 
diagnosis, as noted in BOX 2-3.

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, cardiovascu-
lar-interventional radiography, computed tomography, mam-
mography, magnetic resonance imaging, nuclear medicine, 

Radiologic technologists help in the diagnosis of medical dis-
orders by taking x-ray images (radiographs) of the body. They 
also use CT scans and other imaging technology to perform 
examinations on patients to aid in diagnosis. Following insti-
tutional 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. 

HEALTH PROFESSIONS
Radiologic Technologist

B O X  2 - 3

(continued)
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Terminology Tables-Enrichment Terms provide 
you with more challenging terms to expand your 
knowledge.
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14
FIGURE 14-15 Ureterocele. The ureter bulges 
into the bladder. The resulting obstruction causes 
urine to reflux into the ureter (hydroureter) and 
renal pelvis (hydronephrosis).

Ureterocele

AbbreviationsTerminology

The abbreviations listed below are emphasized in this chapter. These are also found, collectively, with all chapter 
abbreviations in Appendix 2.

ACE Angiotensin-converting enzyme

ADH Antidiuretic hormone

ARF Acute renal failure

ATN Acute tubular necrosis

BUN Blood urea nitrogen

CAPD Continuous ambulatory peritoneal dialysis

CCPD Continuous cyclic peritoneal dialysis

CMG Cystometrography; cystometrogram

CRF Chronic renal failure

EPO Erythropoietin

ESRD End-stage renal disease

ESWL Extracorporeal shock-wave lithotripsy

GFR Glomerular filtration rate

GU Genitourinary

IVP Intravenous pyelography

IVU Intravenous urography

K Potassium

KUB Kidney–ureter–bladder (radiography)

Na Sodium

PEP Protein electrophoresis

SG Specific gravity

Tm Maximal transport capacity

UA Urinalysis

UTI Urinary tract infection

Jade’s Follow-Up Study
At her 3-month follow-up appointment Jade had excel-
lent results from the implanted autograft of her skeletal 
muscle stem cells. There was no retention of urine, and 
the incontinence and urgency had all but disappeared. 
Jade’s urologist explained that the use of stem cells 
in the field of regenerative medicine has emerged in 
the last few years due to their capacity to restore and 
maintain normal function via direct effects on injured 
or dysfunctional tissues (as in Jade’s case). The urologist 
further explained that the procedure that Jade received 

Case Study Revisited

via the clinical study was proving to be a viable option 
for improving issues surrounding urethral sphincter 
muscle deficiency and damage.

After a year, Jade continues to experience 95% 
 success rate from her stress incontinence and her 
quality of life has improved. She regularly participates 
in her favorite athletic activities without the worry of 
stress incontinence. She continues to schedule her 
follow-up appointments with her urologist and follows 
the strict guidelines for her participation in the clinical 
research study.
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Terminology Tables-Abbreviations are listed for 
common terms.

Chapter Review Exercises are designed to test 
your knowledge of the chapter material and appear 
at the end of each chapter.
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5

SKULL FROM THE LEFT
Write the name of each numbered part on the corresponding line.

Frontal
Hyoid
Lacrimal
Mandible
Maxilla
Nasal

1

5

6

7

8

9

10

11

4

3

2

Occipital
Parietal
Sphenoid
Temporal
Zygomatic

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

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

Body of vertebra Lumbar vertebrae
Cervical vertebrae Sacrum
Coccyx Thoracic vertebrae
Intervertebral disk

1. 

2. 

3. 

4. 

5. 

6. 

7. 

1

2

3

6

7

4

5

9781284216837_CH05_Cohen.indd   177 25/10/19   1:08 PM

9781284216837_FM_Cohen.indd   17 07/01/20   10:49 PM

© Jones & Bartlett Learning LLC, an Ascend Learning Company. NOT FOR SALE OR DISTRIBUTION.

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION

© Jones & Bartlett Learning, LLC
NOT FOR SALE OR DISTRIBUTION
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 xviii

Case Studies and Case Study Questions at the 
end of every chapter present terminology in the 
context of a medical report. These are an excellent 
review tool because they test your cumulative 
knowledge of medical terminology and put 
terminology into a real-world context.

9

Case Study 9-2: Diabetes Treatment With an Insulin Pump

Maria, a 32 y/o marketing executive, was diagnosed with 
type 1 diabetes at the age of 3. She vividly remembers 
her mother taking her to the doctor because she had 
an illness that caused her to feel extremely tired and 
very thirsty and hungry. She also had begun to wet her 
bed and had a cut on her knee that would not heal. Her 
mother had had gestational diabetes during her preg-
nancy with Maria, and at birth, Maria was described as 
having “macrosomia” because she weighed 10 pounds.

Maria has managed her disease with meticulous 
attention to her diet, exercise, preventive health care, 
regular blood glucose monitoring, and twice-daily 
injections of regular and NPH insulin, which she rotates 
among her upper arms, thighs, and abdomen. She 
continues in a smoking cessation program supported 

by weekly acupuncture treatments. She maintains good 
control of her disease in spite of the inconvenience and 
time it consumes each day. She will be married next sum-
mer and would like to start a family. Maria’s doctor sug-
gested she try an insulin pump to give her more freedom 
and enhance her quality of life. After intensive training, 
she has received her pump. It is about the size of a deck 
of cards with a thin catheter that she introduces through 
a needle into her abdominal subcutaneous tissue. She 
can administer her insulin in a continuous subcutaneous 
insulin infusion (CSII) and in calculated meal bolus doses. 
She still has to test her blood for hyperglycemia and 
hypoglycemia and her urine for ketones when her blood 
glucose is too high. She hopes one day to have an islet 
transplantation.

Case Study 9-2 Questions
Follow the instructions for each question and check your answers in Appendix 11.

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

3. Maria injected the insulin into the subcutaneous 
tissue, which is
a. present only in the abdomen, thighs, and 

upper arms
b. a topical application
c. below the skin
d. above the pubic bone

4. An islet transplantation refers to
a. transfer of insulin-secreting cells into a 

 pancreas
b. transfer of parathyroid cells to the liver
c. surgical insertion of an insulin pump into 

the abdomen
d. a total pancreas and kidney transplantation

1. Gestational diabetes occurs
a. in a pregnant woman
b. to any large fetus
c. during menopause
d. in a large baby with high blood glucose

2. The term macrosomia describes
a. excessive weight gain during pregnancy
b. a large body
c. an excessive amount of sleep
d. inability to sleep during pregnancy

Write the terms from the case study with the following meanings.

 5. high serum glucose  ______________________________________________________________________________________
 6. a large dose of a therapeutic agent  ______________________________________________________________________

Define the following abbreviations.

 7. NPH   ________________________________________________________________________________________________
 8. CSII    ________________________________________________________________________________________________
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Instructor, Student and Learning Resources
For the Instructor 

Qualified instructors will receive a full suite of instructor resources,  including the following:

 ■ Slides in PowerPoint format 

 ■ Testbank in LMS compatible format

 ■ Lesson Plans

For the Student 
 ■ eBook

 ■ Anatomy & Physiology Review Module with Heart & Lung Sounds

 ■ Animations

 ■ TestPrep

Learning Resources 
 ■ eBook

 ■ A&P Module with Heart & Lung Sounds

 ■ Image Bank

 ■ TestPrep

 ■ Animations

 ■ Audio Pronunciation Glossary
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